Consol i dated Specification as at 17 May 2006 Sem conduct or Manufacturing
Devi ce of M nienvironnent System Field of the Invention This invention
relates to a sem conductor manufacturing device of a m nienvironment
systemused in a clean roomfor produdiaongolsdddcipedificatoersas dt 7 phast 20081 ar ,
this invention relates 5 to a sem conductor manufacturing device having a
clean-air injection device at its wafer carrying-in opening for preventing
anbient. air _fromentering a wafer hermt device when a wafer is

t r ansf er r ed SHBLGRBAUEHRT e fagENT RO RV idh ofe Middraydmonmenin SYEEETr i ng
device. 10 Description of the Prior Art Conventionally, in a clean roomfor

pr oduci ng senicgngggﬁo%s a mnienvironment systemis adapted, where
wafers are trans%e%%eg—aﬁaghghgﬁgﬁiﬁﬂ a hermt container to reduce

i nvest ment and sdhésenevgntiBecerthyest boobdt semioemiudto:s ammofatmirdngehi ps
froma sing{&waf & 2 uafern qf [ [ | t econe
to be used. Iﬁ't_e thFﬁ%ﬁ%?%ﬁﬁ%%@gﬁ§s?§ﬁ?%P ﬁ%gdgg% %ﬂ?%?%ﬁe éﬁﬁagfgr
gener at i on, PEPBIEAS semicendtotons herimepart tomtar néhisolneniommodalatemf er s

and a specid Galdedft daiquR dRAHRG RVt BaL 18 hheRabenscifgnvieiers from

the hernmetic container into a_ sem conducfor manufacturing device and from
it into the'hETAde¥LReA hditsaval pRcATTAInGhAn SPaRiRg O RrESAVEARY onal

sem conductamb Eaitlfadet BFbMgede¥rERg i Wdter NeRin@RVEEPDOBNhEY H &@Etehigh is

installed i ean aom. 70 5 is_caonfiqured as.shown in.Figs. 19 and
2. R 10 Ead INERy 38 beemils, aPVIEE. A PRE eatBhERuRere

sem conductianmEanifucing ideyid®. ce of the mni environnent system and Fig.
2( is an expl oded perspective view of a hernetic container and e |oading
devi ce._ The hernetic container 71 accommpdates wafer: 30 73, which are
vertica®y arrand&fouiplionyof; theaPrdemodsti ng portion 72. The hernetic
contai ner 71 candemveimsenainyGl as ag claanexbbhesbrapeedddihgr the wafers
73 by a cov, v ' | ace, . on .a nmovabl e table 79 ich can be_noved
(o and avay TriskBfeidhd A36mi i FomReRt &g Runar L A bREn pRsRRE 77
of the ~are transferred and handled in a hermit container to reduce

._"anestment 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; 21
is an exploded perspective view of a hermetic container and ¢
loading device. The hermetic container 71 accommodates wafer:

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

356 semiconductor manufacturing device 76. |



35 sem conduct or manufacturing device 76. Consolidated Specification as at
17 May 2006 2 The sem conductor manufacturing device 76 is divided into
two spaces by a separating wall 80 located at the center of the device 76,
namely, a front, high cleanliness spaceosspligagd gpeafisationpgal I MaynPess
space 82. 5 A fan filter unit 85, conpriging a fan 83 and a filter 84, s
installed at a ceiling of the high cleanliness space 81, and clean air 86
is supplied to the high cleanliness space 81, keeping there a high

cl eanl i ness at nodpRefeNigpn@perengnaniasfugrimsdderiche’ § richdiyided Mvtof

the high Xyclspaskibngssa shaser Sdi dgRiLn BANGLcL¥e§ S AR eheof the
sem conduc'hge: .manz%acturl]rr%g device 76). at a position that faces_ the cover
75 of the HETTETT ¢°edHtibr 374T0RE. dHah Fheappehehy SREES §1cAMMEcFe¥t o an
openi ng 98 lgiw tdieandddieny poaiceoB2/8 to act as a passage for the wafers 73
when they are dr . th hernetic.conta ner.71 intq.the hjgh

cl eanl i ﬁess spacgmgﬁgg#l%%r?uriﬁe§§ar gOPP LR Y f ?ﬁé‘ har ‘#i%%&éﬁf‘gi 'hgr 71.
An el ectri ddndnstaddedsati ezl imyntfedhenhipe ¢hemnlidoverspae Baceand t he
front panelciZhRdrigs ¢QMGH i | th

speed reduccer a(notrs_howﬁ) to %%Qgg%%ggggrﬁ%ﬁvﬁ%a Pghggsdl T %‘%‘%ﬁ?ﬁ%
and backwardisre & pighe deanldnEsgedtyposplisred on t he opening/ cl osing arm

89 at its upper @mdopkagatesd7ais tABrNERinNEn87£E6n8SpdRe ENPAGE Whkhnagd
t hen opgn of cl.ase the cover enot es. eng

10y d " 72. 'Ifh?1f nunbre'rr 91 d agi ng
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recei vi ng Ziemqnmmmmuﬁadtuminbedem/@e TR st aspé=isbeurthdath€apest e
90 to the GVover TEU%QEh%fle ﬁemgeﬁcgéo%§%fljléj? '}P,Stsacj ! Lpene 0LeR
ed Wwtih at its uppgr

cl eanli ness _space 81. e robot I's provi an arm
part for dth#sngoaregted tsary epenhBg G ot the donrdineportiont 38 threagt
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in the | ow Wdiendiaggsacghdn dheatbing ttilee cohtedased71.

‘ 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 175. |

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 highcleanliness 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
then placed in the hernetic container 71. In operation, to draw a wafer 73
fromthe hernetic container 71 onto the arm93, the electric notor 88 is
operated first to forward the openi ngﬁ@ﬂ%ﬁh@dﬁwﬁ@ﬂp@aéh‘gb?gMaY%%
engagi ng Consol i dated Specification as at; 17 May 2006 3 projections 91 of
the plate 90 with the receiving portions 92 of the cover 75 of the
hermetic contajner. 71, so that the plate 90 and the cover 75 are secured
t oget her. TP Lisdriong &t ot ﬁd‘%@ﬂqatm9PsWJemrth@oveaebmkgmpmms e cHver

75 t oget herthé tdoviche 7p! afetl'ée e 101 d R tagRes! 2aN| L D685 SRAGE p8tel 900106”
t he contal (th gg@ n| n%/clome% arm 89 is then |owered tG6 open the
and
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st opped. ThEeB nsbtinergmowgdthwkdmﬂaaadtﬁ@ R EE meto@rerﬂh%& \tzﬂmbtgib plftéhe
openi ngg 87 @ 8 t | S | ocat nder which is
now to be tr a%glft?a)r Fgg t Sggfz?legjd’ g:ﬁ OPﬁg @?%%W €dr Ahn by

it fromt h@l}?ept?@ﬁlﬂ@gééllpéilﬁér am $$1t:105 thea hbghrelctm|dpeas shepapendigsf
the sem COIKhJc‘der RN BrRC teial 1 er‘gﬁ:\i'ocheo@t&%do?agkyiéhﬁgtggvgg .LLQtPht he

chanber t he. | ow 15 cl eanl'i ness space e Sem conduct or
manuf acturl qif%’eeiﬂ ‘ce 76 by the robot 94 for being processed in the chanber

95. The waf er 73 ThWhIrObohaS4b§:§ntﬂéﬁV\Bpéﬂ&@e&ht?b hdcghe (ﬂr@@ﬂnﬂ@sﬁ th§9§8ﬁ 81

and |ntg t gﬁl %589nd %elci% erein, is placed _.on the arm
operating t g naalb(g bmt t Eﬁ THe 92?’015p113ﬂ?ﬁ5%d8“ind% aaWGfFﬁe
opened ent r%cé’ﬂlém 1$4nbmb0ttbm theamefidsrecconThe meafdd . 7By g e:mameﬂgohhe
operation, wld ddie 9\&6EﬁBSdZ§wﬁrS 'ﬂttf£§'ﬂe€r§é x{ﬁ%qnéqihco dIG 3G 0:LCY ngcﬁé

manuf act ur |th6 gew ce, 76 and pro essed process "has
conpl eted f e e L inasy SPRTY ﬁlt%th@rmi@m@mmnﬁfaﬁwlng

electric rmieonc% 7165 an@palsatred the ﬁ'lo‘iz%da'iﬂtbhgﬁef @ﬁ\ﬁﬁf)grt be of the l?‘lw
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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
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 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
36 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 hernetic container 71 is closed.

However, in the hernetic container 71 and the |loading portion 78 specified
by the conventional standards, the pressure in the hernetic container 71
tenporarily becones |ower than that ofonsetidatedSeetification anainke] May LO%6
cleanliness air supplied to the 35 clean room 70 | ocated outside the

sem conduct or manufacturing device 76) when the cover 75 of the hernetic
container 71 located at the |oading portion 78 is opened and noved into
the high cl 8dnthhcRen/clPris aive 88ni cBnduCcEéRCaERuE AoanT ngndevhee
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pur pose of the invention is to provi sem conduct or uring
devi ce of FFREFH%MAronnent system wherein an air curtain |s formed ar ound

t he per| phery of Thie ppeBefd iftehheohOREs nﬁemrédﬁeﬁ}é@%ﬁ@ﬂe‘?« brethhent
- panel em calﬁﬂuct or_manuf gcturing device, ]aﬁenl ng acts as the

15 passage 8r PUBPORT o9F nhRe tRBSRLLPR Jr%%?:tl? V& ite for
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wafer entrance/exit of the hermetic container, preventing
dust—ehtraining 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.



hernmetic container, wherein to solve the problem di scussed above an air
curtain is forned at a gap between an entrance/exit of the hernetic
cont ai ner through which the wafer is drawn_out or entered into the
cont ai ner and an openi ng of a | oadi ng persoiidedPpesifirationas atd 7tiay 2006
sem conduct or manufacturing device by inj.ecting clean air froma clean-air
I njection device connected to an air supplying device through a flexible
tube, preventing anbient air from passing through the gap between the an
entrance/exit of the hedBmigifc Deserdipddonand tthe Bpewingsof the I oading
portion attachedrig.te §8easeBheRRENG! BLoABNULACIURL G, HRYISE ANl 41

I da peci

entering the.  hernetic container. Conso t ed fication as at y
2006 5 Bri &MOSELTEN: 05, the sRBippadueGoTrFmghufarsuringhépaise of a

cross- sect intndlenwiigwnifentthe ykitesi orerbadipiaatnef ihhensesh conduct or

manuf acfturing devyi.ce qf .a _mnjenvironnment system of the_present invention.
5 Fig. 2is a-scﬁ&ﬁﬁticlﬁeﬁsﬁgb?W9519iBﬁFﬁpe tiveartay rof | ) ekgdvittievi ce
and an air igumsbicdediess cef ahfieaseaicosmdppl rde v foa tttiei BgmdevhaacebrFi g.
1. Fig. 3 i St - i.onal, view of the main part of the
seniconducf%?ﬁhaanac%ﬁfﬂ%ﬁaggv?%g%g 'Fﬁg. 1 10 Fig. 4 is a perspective

vi ew of the cl eaf3&i-r3ilf acthrmna ey iczesef- seies Losmlcoiriuofothemaifrapeuti ng
device of Kfy.thk sdni®onductor RENERACHUNE nY Wkt BE #@%?Cii on part that
makes qg t he cle%n-alr i.nj ection device of the sem conductor manufacturing
devi ce '6f Firg. 1788 B §S 8 PETSReEEpVEd¥deYi Bfy bhet Rkeany 2EF | HRIPEFIoR hat
n'akefs up ;deeriédeegauﬁ a:'h]:e E@ﬁmn@go&@w'?mmffarclwr&ggi aapﬁiuélt of Fig.fl. )
“manuf act uri ng dewvi, - i s a_cross-sectional view e

"hi ection part thAe: odges Bertppstiveidy PeRinIEht Ll P o fmakes
sem conductWt T glean-adtudnigcddwinc degfick gf theFisgmigonduatper spective
view of a GrirdfrLMefidddeviRiceD s $A g.hg clean-air injection device of the

senicoqguctor n%nufagturlng device of Fig. 1. . . )
_ ig. 6 1s an"exploded view 0f 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 minienvironment 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. 9is 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 perspeeppsplidgtpnpenification anpt I May APQ&t i on
device of the second enbodi nent of the sem conductor manufacturing 30
device of a mnienvironnent 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 schemati c aFdgpaibl §schrosshemetionahd parsheotioss-\demtiamad cl ean-air
| ection GRYISHRANGAN 1B or3a SYBRRYLAY JRYLECLOR A0ILIdith alipat ment Of
t he sem conducfor. manufacturin evice of t present 1 nvention. FI'g. 14 is
a cross-seCUPHIILNG gvdret AE Ehedfeurth iephadingnt ¢dvithe semirgndugtor
Consol i dat ehnSFeithirdald @evaceabrl{nMByrdQ8ft Snkefeid®. is a schematic and
partly gross-sec%,i.ong{ .gersgect Ive view of a clean-air injection device
and an 3ir suppfyng Y&vitETOFST RECELAREh VaRHoh MERtCIFa e S LRi eSRHRR or
manuf act ur idey ideviode Fdfg.t A6 .present invention. 5 Fig. 16 is a

cross-sectional wyi.ew e.c n:ajL_injection device of Fig., 15.. Fig. 17
is afront view g?géng?h%? gxggrrgpga‘c’)f‘e‘f’héga??ogﬁ' T et epa?'% gctrﬁaata%ke up
the cl ean- 3™ €dijieet PaRt dddtcBabe uthéhesehe gonalic tior ectinohadevicagideece
of a sem e%\élnri%iﬁﬁct%)tshﬁﬂhf&@t&hh@%@&f&ﬁrﬁf I\ IRY Ehgl]en:l'.Ssgét@m
further1 exanpl.e of the air injection™part that nake up tﬁe clean-arr

i nj ect iBn @dvi PrasrRts dRvestd@8tor  nmnufacturing device of a

seni envi ronnent Fyigt.ens afs hhﬁ;ﬂl%ﬁ@xamﬁl@veﬁtﬁmaii‘5i1|1:f?@c:t:ﬂ&) ipar® that
= sem envi et G Mo 82 kg egF Tny ARkEe 55 PR L SSul ettt e of
an airti ghtte@sviagitvaringhdevackoadli angetéeinye rohmehé spstennafidher present.
manuf act ur ijRgrGMige’ of a
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 tec the accompanying drawings, wherein the same
reference numbers are used for the elements thaf 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
cross-sectional view of the main part of the sem conductor manufacturing
device of a sem environnment systemof the prior-art. Description of the
Preferred Enbodi ments 25 The enbodi nen@@ﬂiiﬂld@ﬂﬁéspﬁféﬁwﬂlaﬁefe Mo 280® now
explained wth reference to the acconpagying draw ngs, wherein the sanme
ref erence nunbers are used for the elenents that are also used in the
conventi onal, sem conduct or device di scussed above, and explanations for
the struct Gl&aRAdNEFE FRACE 84 andt fesepdneipat the3vager biifrey. thkhe

seni conduct«s@mmmh@&bwmm%ﬁ&&%ﬂ& a8vitaiTe SAYS TR nsiR! 880 P41 hEE
pr esent mgqlnt Qﬁ gured such that a clean-air 1njection device 1

i's provide SHERP BiTahSopBAPRGeIStEPMatie LR eRN R} i on 78
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as at 17 MRaprretdcr condariniemedd epdcéh8loprdihgr 9pl apregyenhingweaties 73 from
the sem C%@%Qte‘?ﬁ:r'@'i‘x‘ifn%%%ié}gt 'ﬁ{etﬂg dl@%fggm@oﬂﬁgé thmodgrcﬁ%gﬁ n 'L

and such that clean air 1's In ece from ean air ce 1
outwardl y 3¢ 88PGiR Betyeenpkee wrdrange/eFdni vy oF QBetl’tﬁlTﬂtﬁr’fmCaﬁoatﬁl@ert ain

tg)gt ween t heleahﬂaﬂneé@gs%ﬁu?? o anlae £rBar gﬁ%éflﬁ@“ﬁl@é Efe,rrmlélal%néoﬁl@ﬁ%ﬁe?im ng
passi ndbL hrgugr ok RECant 58 e Rer: ERoTCR F Shkay dpe rouchL G RESRERREEPC
cont ai ner 721 dne .t.h@meyenitriggdfhanduktofrent adhegihhetbetnetwaerenat as ner,

10 thereby prevephignget he; dusts by (H{th.%t %E:b@ghEQStESBHEUéEe&%@ %@e%imzl

i.e., preventl ng tnhe dust roma ering
schemati ¢ ey efalths @\ﬁ“@#opﬁélcﬂipﬁfsIﬂaéﬁﬁ@étﬁﬁmﬂgoﬂevh@esfeﬁn gonduct or

manuf act ur mglm\#ﬁ:%rﬁfer& SYisHeRN GIE Q'ﬁ@e @vtre%ﬁﬁtte AhQbnkR8nDr %Q@adﬂi@?nt i on.
Al oadl ortl di sposed clean room 70_i n Fi gure of
the sem cor?g? rfuf%ﬁ eﬁ‘gl&e\y H§38n€°f)ﬁ‘at70| s FgRFPed - b?f the
semlconductor manufactur:l_ng 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 sep'arate.ly
20 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 manufacturin 20 device 76 specified by the
wor | d standard specification. The cl eakoBsolidpis Spedibientignws akel May 2006
connected to the air supplying device 2g through a flexible tube 3 as
shown in Figure 2 (this is a schematic perspective view), so that the
clean-air é]%{ t|on deV| ce la and the air supplying device 2a are
separately wthin the linited zone of the seniconductor
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' corresponds to the size of the opening 98, and a bottom plate 10

perpen'dicularly 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 Dbeing 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

3% 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:<g3<g«<{ds. Since the slit

19 is so formed, the pressure loss of the air that passes through



mounting a front nmenber 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 mnenber.
The front nenber 11 is formed froman inner. frane

annul ar - pate defining a space 8 therei 90@W§@ate@§9¢<‘é§%ﬁﬁ§s §t017tMéygp% of
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the slit 19 of the :Lnject:l.on 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

356 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 downstrean) edges, 10 defining an

annul ar slit 22 therebetween at the edges, for rectifying the clean air

- fromthe slit 19 of the injection portion .6 and for uniform.ng the
vel ocity distribution of the clean air“onREdges §%ecéf£ﬁ‘€Pn gs atdd @?Y%Q\Qfed as

di scussed above, may be fixedly nmountedjon the front surface (the

downstream side) of the 15 injection portion 6, so that the clean-air

i nj ection dﬁvi ce la is configured (Figures 9 and 10). Accordingly, clean
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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 wvessel 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
36 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.



5 of a minienvironnent systemof the present invention, and Figure 12 is a
cross-sectional view of the clean-air injection device |b. Athough in the
clean-air injection device la of the first n& nt. the filter 16 whi ch
is shaped as a truncated pyranid, is pPalidae SP?Fgfe fipn gRalslfday 30 0%
divide it into the inflow air 10 passage 17 and the clean air passage 18,
In this second enbodi nent of the presen% I nvention no filter is disposed
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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,
showingaclean-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 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



In the first enbodiment 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 passag 17 and the clean ajr passage 18,
and the air supplying device 2a 5 has, PW@h§WF6§E@”§§W°EaSFkaW@YzOQ t he
third enbodi nrent of the present invent| an entire air passage 31 forned
bet ween the front nenber 11 and the reat” nenber 14 acts as a clean-air
supplying passage the sane as in the second enbodi nent, and the air
suppl yi ng “d@@nc&ogR 7AchndesuppPlniing fhen dlidancm@iomiin 8e chepniseomy t@ f an
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conpr essor e |a§.rd|p§1§@§g@ 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 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 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

36 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




in the clean room 70 | ocated outside the sem conductor manufacturing
device 76, for inspiring clean air supplied to the Consolidated
Specification as at 17 May 2006 12 clean room 70 and suppl yi hg the cl ean
air inthe clean roomto the clean- ai Fonsglidates spedacation as gt 17ay P96
conpressor 43 is connected, by a connec{d ng tube 46, which passes through
the front panel 77 of the sem conductor nmanufacturing device 76, to a 5
filtering device 45 di sposed in the high cleanliness space 81 of the
seniconducPSFt%QﬁuﬁaSFuBFHBrGe&VCéS7Bh9naamav¢ﬁgthati¢féﬁiqwresﬁ&mﬂhaﬁ
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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
35 invention is not limited to them. It will be undexrstood 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 is close to the inspiring port 20, and such that the nunber of the
apertures 48 is increased and their spacing is made great 35 at the part as
it is located away fromthe inspiring port 20. Furfher, uide cover 7,
whi ch has the same structure as the gugaleohéet%ﬁmm atleP@%? May g00§ g

di sposed in front of the injection porti{pn 6 of Figure 17. Since the
function of the injection Consolidated Specification as at 17 May 2006 13
portion 6 of Figure 17 is the same as that of Figure 5; the description
for it is MK &éﬁs'ﬁH§|ﬁﬁq@@tﬁ@ﬁlﬁéﬂtbﬁntbeoﬁlﬁi@arend1¥t$m@qmmyakﬁ§tﬁtn

any one of the clrgansaiciainapptieapdeytges la-1d. Figure 18 is a front view
of anot her enbodi_nent 5 jnjection portion 6, which is a part of the

e
clean-air |nject§&ﬁcedg%?c%F%??ﬁ t yeptdomnisi 59 FRAGHIUTAG RSugRPLaEned
injection pdraviegn and adfr kuguraa nb iss fhemaddaw theagapi betee@nthdj ection

tiong6 t 49 h
8?;fe?2nt |aneterg%x%h oF ERr?ﬁgrgﬁé}?u?gnﬁéﬂ?%ﬁdﬁ% 1ﬁ§9%p§hg%§ Pﬁs§¥%ng
port 20 haéﬂ@QﬂﬁﬂIPQﬂtmﬂﬂ(atta@h@dtme dhaneericohdhbeorapent fuesutiopnes
| arger as (e @ ﬁyll‘ﬁc_l%tc%q.n%"@i/eéﬁ Q%tﬂ}%q Eﬂé RiYd g a&g%t%aEQVlgecover

7, which is_identical to thé cover e previous e
dlsposed i WHIhis Genpgetedr; e the od Tpopp by isy Acwichd ot Ge 6lexhble

i nj ection patd ahehS &aﬁezﬁagugeaﬂaam erbmetﬁe%ﬁeﬁlhﬁaoﬁtafﬁ&yr&m% thhe
descri blO%rf(N it tted. The J g|ect|on Eortlo ggre 18 may be

m
‘used for any onéo hFWb% S ATOFeSSer ¥afrsn e F@E?dlénFB t%@ ?EW?@F?O t he
enbodi ment saftaimepr prewent iugnthoambdeatussed minogatesingithecHekAEBiLS
formed at - %t%&&%ﬁ?%i‘\ﬁﬁ’%h@? 215 QRSN HsANdo LGN £8NGE/ GXIEL L4 Of
the hermetic container 71 by 1 nJecting c ean air from

apertures 4@ e Aergretie canda@dngm- inj ection device 1, mhlch 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 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 manufacturing device 76 and a wafer73 is
drawn onto the arm 93, or when the wafer is placed into the hernetic
contai ner 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 expl ai nedonsgbdated Bpesjficafian asanhd| May 21 y, and
the present 35 invention is not Iimted to them It will be understood by
one skilled in the art that any changss and nodifications can be made to
them wi t hout departing fromthe spirit of the invention. Accordingly, the
present invention is defined by the ctgamegand Consol i dated Specification
as at 17 May 2006 14 includes the scope defined by the clains and its

equi valents. Industrial Applicability Since the present invention is so
configured as exdpl ai ned abovin airaturitain aformind eiped-aiud ke gap bet ween

the 5 ent ranGRifd te Pf ner l.c_container and the opening of the
| oadi ng porti.on a_ttacﬁe%ﬁ&%&ﬁeﬁ%tscg%rcg‘ﬁhﬁgﬁgwﬁﬁﬂgf g%YﬁB?nﬁg Yevi ce by
i nj ecti ng BHEGR LGOI 1SS temeaAnavhich| sgstem alerdfr; isviomiveiyed by

ted 4 ad | drofd4aRl W ' t . L bl t ube. wh
el o173 1S i (1o Kom e ot P or dotCEnrhEehs BpbtdPelite e

processed IRABATES BANLBRCA LR Revate Fredinry ioentiai ppening o vompirigine
anbi ent aian fanewlent, el Rgih Gc’@féxﬁfﬁédlctidgp@cﬂib,@eét{z&cﬂé&n% @gg%ﬂphgrgl | ow
nsor |

no dust tooflq:tk%r%tfo the waters_ in the hernetic container. C jat ed
Speci fication as "at -tz FEyY2886:n18PelandE the Alnpetiqn tRantifosy Maving
appar at us aw asaulart adirepassage SRMHEONSGHTh BRNUEASE Ushd G deVinSR @i of

mnienvirq;t;gmt - 1.nwhich tem.a fer is,conveyed b a waf er
hermetic cont alnngZ%éaft:g{a%ée&sl\g{H %osr}l%%ta&rp fﬁi?ﬁ??n&n"é‘éﬁir%i/ﬁ?ugﬁﬁilﬁped
“with a waffrEadhiingn mispsnppdyiognpeassnfor supplyindrainito itheealiron

portion tabrciiachedtiond REE P& el ; f C L Q= eni.ng, '
the injection portion havin an ann%ﬁeacglali]%bl\ggsgég %‘?%#%gld‘l‘%‘i(}ﬁe &t east
one air i rﬁ iYoyt9 means and the annular, air injection portion in fluid

communication,

thereby forming a substantially closed, annular air curtain
between a periphery of an opened cpening of the hermetic container
and a periphery of the wafer carrying-in opening to prevent ambient
air from entering the opened opening of the hermetic container
when the hermetic container is located in front of the wafer

garrying—in opehing of the semiconductor manufacturing and is
opened.

2. : The air-curtain forming apparatus of claim

. L, wherein the air injection opening is an annular slit, and an

open area of the slii; per the unit length thereof becomes larger

as the slid goes away from a junction of the annular air passage
and the connecting tube along the annular air passage.

3. The air-curtain forming apparatus of claim
1, wherein at least one air injection opening is a plurality of
apertures disposed along the annular air passage, and a total open
area of the apertures per unit length of the air injection portion
becomes larger as the apertures go away from a junction of the

annular air passage and the connecting tube along the annular air




opening for injecting a substantially closed, annular air curtain
forwardly; an air supplying neans for supplying air to the air injection
portion; and a connecting tube for connecting the ajr . suppl%ing neans and
the annular, air injection portion in £pefoidatedapgrfication ahat I/HEaRRY0% or mi ng
a substantially closed, annular air curtain between, a periphery of an
opened opening of the hernetic container and a periphery of the wafer
carrying-in opening to prevent anbien air fromentering the opened
openi ng of PERE8akerneti ¢ contai ner when the hernetic container is |ocated
in front of the wafer carrying-in opening of the sem conductor

manuf acturing and is opened. 2. The air-curtain form ng apparatus of claim
wherein the air &njection opeffihegais-anraanul Aoreind, apparfuOREN cAkea of

the slit per yRer&iwh trheny r eof cones lLarger. as the slji oes away
froma junction of the anruﬂ%é%%%n &%@%ﬁ%@ %aﬁge?ﬁél%oﬁ%%%tiqﬁét e %ffong
the annul aFUBPLYBRESBERNS 3is Tdikspaged uimt & Milbr nilegnippesatssacd of ahe 1,

wher ei n at skgasbnaietat mhfi LR i S I [ : gAPertures
s n@fetat mhﬂhfﬁ&tﬁflﬂ@e@%6$ﬁﬁ f%ﬂ)%ﬂéﬁ%g¥ﬁgoklgﬁp

di sposed algng hhe annul ar _air passage, a'tota aréd of the
apertures PefPBAtbeFEngth &Fornehehigh)eleankinnas ismrcehdoobe Rarger as
t he apertudiegegtianapott@sha junction of the annular air passage and the
connecting tube along the annular air Consolidated Specification as at 17
May 2006 passage. 16 4. The air-curtain form ng apparatus of claim 1,
wherein the conngeting tube | S fdiexidureatinbeoranfgt Apparatus uppldidieh

means is diSRASeR i l,ness. s of, the m cqonduct or_ .
manuf act urin devilélg?‘% gfggu%%%%%%aﬁﬁg%n %%glg §Hhgke oﬁfh? Adth TR F e
cl eanl i nesBO5pALR .t Bhe RORNGCTing datieon apdr themis sufipd vding meahai at faor ni ng

‘appar at us afirgjaisagd FrkaRl §1ia sﬁ}tdptl%fidg%n@é% icrlgte&%xé Qié‘tirﬁdj%%%&oﬁ oAl the

air injection portion, the connecting tube, e alr supplyind neans at
an air passage fromthe air supplying nmeans to the air injection port.

6. " The air-curtain forming apparatus of claim
1, wherein the air supplying means includes a sirocco fan.

7. The air-curtain forming apparatus of claim
1, wherein the air supplying means includes a fan filter unit.

8 The air-curtain forming apparatus of claim
1; wherein the air injection portion includes a rear member, a
front member detachably attached to the rear member for forming
the annular air passage with the rear member, and a filter for
dividing a cross section of the annular air passage into first
and second areas such that the first area is in fluid communication
with the comnnecting tube, while the second area is in fluid
communicationwiththéatleastoneairinjectionopening,toallow
the air from the air supplying means to enter the first area, pass
"through the filter into the second area, and then to be injécted
from the at least one air injection opening.

9. ‘ The air-curtain forming apparatus of claim
1 or 8, wherein the annular, air injection portion includes a
rectifying cover disposed in front of the air injection portion
to lead the air injected from the air injection port forwardly,

the rectifying cover including a first frame and a second frame




6. The air-curtain formng apparatus of claim 1, wherein the air supplying
nmeans includes a sirocco fan. 7. The air-curtain form ng apparatus of claim
1, wherein the air supplying nmeans includes a fan filter unit. 8.
air-curtain forning apparatus of clai rrﬂ:o?is,"?‘ ‘5 P‘?F"t“ﬁé‘o’é?% at I May ?g$§
portion includes a rear nenber, a front nenber detachably attached to the
rear nmenber for formng the annular gir passage with the rear nenber, and
a filter for dividing a cross section of the annular air passage into
first andddepeaddaingidgiesdble fhast thmnfd For Armaing a neétid v np passiagat | on
wih the ceaneehhnent Ubfoailie 1f SEEONAH G Sl shljled ofiopBYp! cation
with the at | east one air I njection openi'ng, to allow e -arr From the air
suppl yi ng FEEHETHY erirek whekein tdie Sival auassecand fughesrd Fprmedismed t he
second aregna@nd #1&6n &k behd Y& EY 1 dd sfsféﬁea{)e{:sf’ﬁé& RECGydr |y G5! on
opening. 9. The air-curtain formng apparatus-of claim 1 or 8, rein the
annul ar, aFFCFﬁFE&PFOHaﬁﬁﬁSPoﬁO?ﬁcg%H%%r@- rectifying cover disposed in
front of the air injection portion to lead the air injected fromthe air
injection port forwardly, the rectifying cover including a first franme and
a second frane Consolidated Specification as at 17 May 2006 17 di sposed
inside 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 franes are forned such that a wdth of the rectifying passage
becomes narrower as the rectifying passage goes forward.



