: e3eEr 3E, , - 00>263Tr 3 Title of the I nventi on MANUFACTURI NG APPARATUS W TH

CLEANI NG MECHANI SM AND CLEANI NG METHOD Fi el d of the Invention Eﬂ?l g@gnt
tnvention refers to a manufacturing appgratus, such as productio %g% tus

related to senj meuOr liquid crystals, working/assenbling apparatus
for parts andlMﬁmH@%mHMNRNated to nultinedia such as optical disks) plasm
di splays or TV) an @Qo uction ap@ﬁﬁﬁ&fﬁiéfifﬁﬁxjt(J packagi ng/ processi ng of
electronic parts %8t ectric circuit boards) requiring a cleaner

envi ronment than general environnents in the manufacturing of parts and
products. Specifically, the present invention refers to a manufacturing

appar at uspj 41cd Uslt Nghé ObRYes¥$bgm Wherein it is nmade possible to process
wor kpi eces, such as parts or products, at high quality by the provision of

a cl eani ng mechapisuriOTruRoRET ASPARAITEEN WAL € VEANT M@ NEERMNOEMdUST
unnecessary conponents and such others in the atnosphere, that is, cleaner

environnents (cl ean space) thagNpegeEANING METHOIPaAr atus to execute vari ous
wor ki ng/ assenbl i ng operations inconpatible with dust, unnecessary conponent

substances or the |ike, and a cleaning nethod. Backgrou ention
2 July 2003 2 Wth a manufacturing apparatus for senicoﬁﬂ“ﬂ@“”ﬂmm"m id
cryst al s/Feledet Idft tte clndestibshrates or ot her precision products, only the
presence of fine dust in air will greatly affects the qualit?“ﬁ%rforn&nce
of a product. THeugpremmitf attventijonppafatrss tvsed manwisadt weimg act uri ng are
pl aced in a so-called clean roomin which dust in air are renoved at a high
| evel and@dppamnadsisi,orsucdy ismspprdectipngarnametiuskredrtgdateroomis so
arranged as to maintain the cleanliness by taking a clean air into the
room fosedig@pidactiond tdr thiawl decpyshahpghverkisisdiassqnblingl ate air
filter (HEAPA filter) enbedded in the ceiling and circulating it. Such a
cl ean ro@ppﬁggqqﬁaﬂqﬂ|Rﬁqu,$ﬁ@bp§9§pcts related to multimedia such as

optical disks, plasma displays or TV, and production apparatus
related to packaging/processing of electronic parts in
electric circuit boards, requiring a cleaner environment than
general environments in the manufacturing of parts and
products. Specifically, the present invention refers to a
manufacturing apparatus inclﬁdinglrobot system wherein it is
made possible to process workpieces, such as parts or

| products, at high quality by the provision of a cleaning
mechanism for forming a clean space with very few of dust,
unnecessary components and such others in the atmosphere, that
is, cleaner environments (clean space) than general in the
apparatus to execute various working/assembling operations
incompatible with dust, unnecessary component substances or

the like, and a cleaning method.

Background of the Invention



(1) An enornous investnent is required for the construction of a clean room
not directly related to the manufacturing of parts or products. (2) The
oper ating mai ntenance cost of a clean roomis enormous. (3) OperdadyprdIty
is bad. The problens (1) and (2) nentio@ed above directly leads to a rise
in manufacturing cost. And generally, with a change in the type or
manuf act uri ng RLe&Eas mhuyFatitting adp pRgetrst felrasge i cadrtivd wir©f 11 guadal
of manufacturing apparatus is frequently perforned. Especially on the
change of caysaalidellecitrd c idiecuinte sllestravem ousbthe matnecidion
reconstructed, but it is extrenely uneconomi cal to reconstruct the whole

cl ean rooprbduceaghoslliyghthempdiefserate onf i iinandtatt ani ag o iwiel Jargir et tpver
it is extrenely wasteful to 3 2 July 2003 design and build a clean room
at each tafifechsathber dande tw tplerd aromkiri¢ @do fremupacducitng Thnes, And as

anot her wel | -known cl eaning device) there is a clean spatial passage device
smal | er imestfacturénghaprargdne aised cam $0om mB8pufactusdingelard imkaerd

t ubul ar, openended clean roomunits having a definite internal volune) this
is providinl @i sh-ealéqdi cédaporgem diid whiahgdweht ishaps ame¢ Foemeoiad at
constitutes a continuous and |ong clean spatial passage. This clean spati al
passage devhEBhndheney BRE| g8&yeswd ofy Jest i one PEC@eSERBRe that a

manuf acturing apparatus is installed in the clean spati al passaqg,and t he
other is a schtntethakPavhaRtrad: ARy HhRh ATRer&eY nefatredailn t2igbidial
envi ronnmeni and, connect ed hhe clea31spatial assagg and mor?pieces are

uni quel y T3 EHRSSRr PY nFBEGRSE Re 188 a1 AtC phREafRORe £QFT PrAFPLE,
predeterm ned processi ng operation.. ).t .is considered.that).if such a clean
Chat ol g cetde Pe B kboq tanl Shetl trant] ShLaFe Lk ARn AR IEEST ng

| i ne can ed.wth,in nel ati,vel.y sinple. and exi nner .Qnly by a
change iﬁgﬁﬁe rgﬁﬁg%ﬁ%n?mg?dg gaﬁ“r&%ﬁ|ﬁnﬁé?%ghf%%eéggéﬁéggéggn&%fenpora

bur dens accoaﬁgﬂﬁkqg éfgaﬁngkégcgggoqﬂy=f%fggggig?ﬁgéggeh%pe can be saved

as conpar ed th a genera an room 1In fa oviever, the provision or
connection of (ngdi Vigual, FROUEASHhUELRGFRP A Al U {r&d FOrt BReCl €an spati al

passage brings about a portion of air to locally stay behind or .
cont am naidfiisrd O 6n BS£USUE REBH dUBmt Rot it argeatedt be ehe flowi ng

state or pressure
manufacturing of parts or products.

(2) The operating maintenance cost of a clean room is
enormous.

(3) Operationality is bad.

The problems (1) and (2) mentioned above directly leads
to & rise in manufacturing cost. And generally, with a change
in the type or manufacturing process of products, arrangement
change, addition or removal of manufacturing apparatus is
frequently performed. Especially on the change of a
manufacturing line, the clean room must be naturally
reconstructed, but it is extremely uneconomical to reconstruct

the whole clean room for each slight modification in

manufacturing line and moreover it is extremely wasteful to



4 2 July 2003 distribution inside the clean space and accordingly the

cl ean room nust be redesigned, reconstructed and renewed in such a manner
as to be adaptable to an new clean roomin consideration of the2xMWUAR0Dr
shape of the whol e clean space includingd a cl eaning device such as air
filter for reaning dust in the space and circulator fan for circulating
the air fJow, an a |t|o er for ul ating ,the tenperature and
hum di ty S 18 4% e bu ﬂgsﬁ 8 F6H9r68pl% 4hrﬁ§9% IR IRRCPFpNERe With
conpl eti on ) an equently there is a problemthat the advantage
expectamﬁaWQﬁﬁggiguP?%% f gbﬁ?l ¥ fassage device is greatly reduced and

not so great ext nt of effectw g gtabnegleggﬁldes v¥é§ sgggra enera
cl ean room or an %% % % 68 devi-€é coﬁheéil tlean rfo ﬁ]ﬁnits) a

wi der sp%cl%atnhasri)atthe ocg% %ga 1Eh ghglqge,d 1fn0rs(fJuLgé/ Icg e@}rllagnw ronnents
a

must be Kept accordrng ownsi Zi hg or nBi nt enance

of the abayg Seai g, deyd o % agacggg m‘;ggeg LS A leiad, Fpgci ally,

when a clPean "at'nosp re 1S nheed d on roceSS| l ece and no

S0 cl ean gayid ¢ ReEEEth U1 pa! Ll G ALl aqurnvw Kpéf%ﬁﬁé thee

has been a strong enan for securing a furt | eaner space I n

manuf act yigl &%Téé&”hfﬁﬂ“&”fEh&f@b@HOHiéﬁEUEhHQa@@%hé@ﬂéﬂ%ﬂsﬁhﬁge§£d503|e
of construction of a clean environnental plant such as clean roomor clean

space pasl_saeevdewc%ﬁ& R 4 aesb RDONEo@8daRlaNb nigh taRaEpdial he
installation of the plant. For the formation of an inexpensive clean space)

it is PBadeh¥e200Fhils JIGUN tspdtiNl Spweshpe a¥pend mwidlgl irylagesent and
mai nt enance for clean environnents including the operating cost and

mai ht enanee egples.by ce@Nti's \ N-Kemeri that ze mbsufeequeiey efpp=prcs ngsa
hi gh- performance filter such as HEP A filter used generally in a clean room
or the |iketaddedctinveheardieambsmipiabnpdsssge and taeDwithgra ixisonous
conponent or the like, by reducing the consumed anount of clean gas such as
air and acheogethhed at matnivef o teani pearpanetby iheidewmdileidngrom
energy-saving of a notive equi pnent such as ventilation fan. At present,
hovever , gereepl anyisenglesdniangl mernaetey thenglear srrsipdgpassage
hi gh- perfornance filter mentioned above, there is no effective nethod for
f or mi ng #P€| BaRKkRiAGEShere é’quauqlcy (frarrﬁlgerféromantbﬁeuéheéhﬁ fEfLTof a
hi ~h 10 perforpance filter xanpl usj ng.an i nexpensive
m ddl e- p ?B%ﬁﬁnEéSFFSFeF°aﬁﬂﬁﬁBﬁe ?QQg%fQ%%%¢c8F°ﬁ§§ d7€or recovering
and renDV|ng ,gollutant such as dust Summary of the Invention
operation.

It is considered that, if such a clean spatial passage
device is employed, any modification of a manufacturing line
can be coped with in a relatively simple and flexible manner
only by a change in the arrangement of clean room units and
the economic and temporal burdens accompanying the
modification of a manufacturing line can be saved as compared
with a general clean room. In fact, however, the provision or
connection of individual manufacturing apparatus in or to the
clean spatial passage brings about a portion of air to locally

stay behind or contaminations to be accumulated due to a

slight change in the air flowing state or pressure



15 The present invention ains to address or aneliorate one or nore of the
above problens, or to at |east provide a useful alternative. Thg ﬁ&e 33

invention provides a nmanufacturing apparatus requiring a clear ! é%‘ re
for the processing of workpi eces such aé parts or products, conprising. a
cabinet for dividing the apparatus interior and a general environnent; 20

Sai 0 cabi Rt t EAPBBRa PPESr (B FeRiPheRach of PPeBaTe b M Bar Bhec LRES
said cabingl, gelechEoRoRane Loy deleniipgulbeal xal ahsleant ) nessyof the
apparatus itnterror, "an econt%&l_ﬁeéﬁs or con_rolﬁlng ateieast ei?ﬁer Sne
of sald GhHAtlon, gBaRsaAhptakd f a5l dPals, | 018660LARRCG M L data on the
| evel of cleanliness detecte y sai etection 2~ neans to maintain the

level of oleanidpessoRl obhenknNvaARGAHS érpéﬁ@-oé\c'eﬁ_edkg%ﬂeo b Apace

arrangenent, since the atnosphere in the apparatus divided by a cabinet
froma genprala eyl 40078Rhihg ALRAWAlREH Moughrarfiibber MOl ifgt he

apparatus, the level of cleanliness in the closed space can be raised. And,

since t NUENUf ACERE | gsaeapahat WS rlch IRy 11HR Bo ! £888L1BRITL IthseR] £d
structure with the aid of the 30 cabinet and a clean gas is fed in such a

manner by 1940P! an NBARScbRAL ti BRerNFRr HBAFIHLIinAStHE tBRApapRIIHLSand a
little nore pressurized than general environnents outside the 2 July 2003
-6 appar duigid ite dNtthei Dikel pwhldt,am I L hrasi ddiss £ Lameediservditen
environnments of the apparatus can be prevented. And, since the gas

resul t anttiflrlomiehnecahp ket i cheafli wgraf, tamel atarospheswt by aheoet isf sappar at us
general environnment is fed to the apparatus interior, the pass life of the
filter cawobdew dlmtyethé nadeaptagadebperdsblnd s nekesherepacer nsi de t he
5 apparatus is nmuch smaller than the clean room the apparatus interior can
be freel pradde@al passage device is greatly reduced and not so great

extent of effect is obtained.

Besides, with such a general clean room or a clean
spatial passage device connecting clean room units, a wider
space than the local space with the need for truly clean
environments must be kept in a clean state and accordingly the
downsiéing or maintenance of the above cleaning device or air
conditioner was restricted. Especially, when a clean

) atmosphere is needed only when processing a workpiece and no
so clean environments are needed during the carriage of
workpieces, there has been a strong demand for securing a
further cleaner space in manufacturing and for reducing the
manufacturing cost without a great scale of construction of a
clean environmental plant such as clean room or clean space
passage device as mentioned above and plant investment for the
installation of the plant.

For the formation of an inexpensive clean space, it is



into a desired cl ean atnosphere by selecting the operating condition of a
circulated ventilation anount determ ning the nunber of atnobsphere
eirculation or a filter (selection of an HEPA filter or niddle-ﬁe%%kﬁqggnce
filter according to the object). And, since a manufacturing apparatus
according to enbodi nents of the present 10 invention can be installed in
general environnents, a clean space can-be secured wthout a great scal e of
construction of a clean environnmental plant such as said clean room or

cl ean spatial passage device connecting clean roomunits as nenti oned above

ial passage d ean 1 oom et | oned
"nexpensi VEPATHT ko B b YRR o6 MinckReh oy lonhe Cop iy BRbiedliedy e

i npl enent éxtludihg Tthe PFeeaiiy costvend i @bintdnahdeeicony MY icdfgivindTas Uhathkid RBe
apparatus requiring a clear atnosphere for the processing of workpieces
such as péeauersy qirreplaeins a highperfsrmecedites setly 38 FERD Al usadi grperadlivdin a

wor kpi ece_and a _general ,enviro t ans. far f ) a clean gas.in a

li ne or cﬁ%ﬂirﬁo °f H@e Jg‘gh a_gu?#{ggfec%%%sgl? s&r@ho& g@g% gg%ﬁﬁf“?blflﬁi %6’05089%%

| ocal Brogeupbmat DRARE 1IRBABY irddichiftl theWdInkihed andodnbef ¢RI asseds agnghdn x
means for mXing the vapor, mst, droplets or gas of a substance

f unct i oni nigrogen rfeduivethgudearospanen oc dys ey dewnpomgner aaergesavingtad a rodtéen
gas. The present, inyvention al so prqvides manuf act uy i appar at us

Dequi ri ngtRuRTERy Sush AR LRIRIOT B HETTERY BRSFHEY BiceRbt i ieeang msue fyar t s
or produchding GTRXisSAg HighJrrBrfditeNElkerl MEntfinkd GbBGe, lthere AP R AfckSvd gltreﬁ{ddor

and a general environnent; and at |east one of circulating neans f
circul ati foy fomming rosisheramosicte cgjaild ta abi mghert Hranutte alehilirtess odra flegid

means f.or feedin clean gas jnto said cabinet, wherein carrying-in

or epartdt opTETafGe Py OF &NGPRG By ivgise L APy PERASD ROF et PBRSCAIHEF e o
sai d wor KpioRCSosIfh e tedtiith! SRR 138 dveriAg dhd tRA)ihy a BoRYhASHPH gige the 30
said cabinet; and m x means for m xi ng The vapor, st, droplets or gas of
.a substance functioning to :

Summary of the Invention

15 The present invention aims to address or ameliorate one or more of the above
problems, or to at least provide a useful alternative.

The present invention provides a manufacturing apparatus requiring a clear
atmosphere for the processing of workpieces such as parts or products, comprising:

a cabinet for dividing the apparatus interior and a general environment;

20 at least one of circulating means for circulating the atmosphere inside said cabinet
through a filter or feed means for feeding a clean gas into said cabinet;

detection means for detecting the level of cleanliness of the apparatus interior, and

control means for controlling at least either one of said circulation means or said
feed means in accordance with data on the level of cleanliness detected by said detection

25 means to maintain the level of cleanliness of the in-apparatus space.

According to such an arrangement, since the atmosphere in the apparatus divided
by a cabinet from a general environment is circulated through a filter provided in the
apparatus, the level of cleanliness in the closed space can be raised. And, since the
manufacturing apparatus is made into a closest possible sealed structure with the aid of the

30 cabinet and a clean gas is fed in such a manner by supply means that the inner pressure

inside the apparatus is a little more pressurized than general environments outside the



7 July ~~03 renove dust or unnecessary conponent nmatters into a clean gas
I's provided. Brief Description of the Drawings 5 FIG 1 is a che”@t%@
drawi ng of a manufacturing apparatus with a cl eani ng nechani sm CJH r I?g to
Enbodi nent 1 of the present invention; FIG 2 is a schematic drawi ng of an
aspect of manufacturing apparatus with a cleaning mechani smaccording to
Enbodi nent ? of the present invention; Fb& 3 is a schematic draw ng of
anot her aspect of manufacturing apparatus with a 10 cl eani ng mechani sm
according to Enbodi nent 2 of the present invention; FIG 4 is a schematic
draw ng of ufiac ke f ] 1N |

aceor di'ng Py YRTHSHEY GPRAARNS Mk psdyliim R IR IR e
i s a schenppiraugrcamibegprofensadot Aed, dsqetic gb reaulafitaftdmr thagirrppaeating ofithd a
cl eaning function, equipped with nmeans for controlling the cleaning

mechani smaiBesphaierRf aneutERbepParas sanghl eyaopmentdsded oA @ppaTatus inteflor, the

pass life of the filter can be prolonged in leaps and bounds. And since the space inside the
5 apparatus is much smaller than the clean room, the apparatus interior can be freely made
into a desired clean atmosphere by selecting the operating condition of a circulated
ventilation amount determining the number of atmosphere circulation or a filter (selection
of an HEPA filter or middle-performance filter according to the object).
And, since a manufacturing apparatus arcording to embodiments of the present
10 invention can be installed in general environments, a clean space can be secured without a
great scale of construction of a clean environmental plant such as said clean room or clean
spatial passage device connecting clean room units as mentioned above or a great sum of
pant investment for the installation of a plant and an inexpensive and good quality
working/assembling of parts or products can be implemented.
15 The present invention further provides a manufacturing apparatus requiring a clear
atmosphere for the processing of workpieces such as parts or products, comprising:
an enclosure for dividing said workpiece and a general environment;
means for forming a clean gas in a line or curtain on the open surface of said
enclosure and forming a clear local processing space enabling said workpiece to be
, 20 processed; and
mix means for mixing the vapor, mist, droplets or gas of a substance functioning to
remove dust or unnecessary component matters into a clean gas.
The present invention also provides a manufacturing apparatus requiring a clear
atmosphere for the processing of workpieces such as parts or products, comprising:
25 a cabinet for dividing the apparatus interior and a general environment; and
at least one of circulating means for circulating the atmosphere inside said cabinet
through a filter or feed means for feeding a clean gas into said cabinet,
wherein a carrying-in preparatory chamber for removing unnecessary component
matters adhered to said workpiece with said clean gas is additionally provided outside the
30 said cabinet; and

mix means for mixing the vapor, mist, droplets or gas of a substance functioning to



FIG 6 is a schematic drawi ng of an aspect of structure of the |ocal

cl eani ng nmechanismin a manufacturing apparatus with a cl eani ng nechani sm
according to Embodi ment 5 of the present invention; FIG 7 is a?doWelfRBic
drawi ng of anot her aspect of structure of the | ocal cl eani ng nmechanismin a
manuf acturi ng apparatus Wth a cl eani ng nechani sm accordi ng to Enbodi nent 5
of the present invention; FIG 8 is a schematic drawi ng of still another
aspect of structure of the l|ocal cleaning mechanismin a manufacturing
apparatus with a cl eani ng nmechani sm accor di ng to Enbodi ment 5 of the
present invention, FIG IS a schemati er aspect of
structure rB‘POth‘guslt 8&&@6613-“@5% WP RABEN IR lnﬁ ?lﬁ?%lhstﬂﬁﬁ‘ﬁ@‘?appar atus with
a cl eani ng mechani sm according to Enbodi ment 5 of the present invention;
FIG 10 is a schematic drawi ng of a manufacturing apparatus with a cl eani ng
mechani s mBroaf dredénmgionm fEnbDdiwregs 6 of the present invention; FIG 11 is a
schematic drawi ng of a robot systemw th a cl eaning nechani smaccording to
Enbodi ment 7 of the present invention;

5 FIG. 1 is a schematic drawing of a manufacturing apparatus with a cleaning
mechanism according to Embodiment 1 of the present invention;
FIG. 2 is a schematic drawing of an aspect of manufacturing apparatus with a
cleaning mechanism according to Embodiment 2 of the present invention,
FIG. 3 is a schematic drawing of another aspect of manufacturing apparatus with a
10 cleaning mechanism according to Embodiment 2 of the present invention;
FIG. 4 is a schematic drawing of a manufacturing apparatus with a local cleaning

mechanism according to



2 July 2003 9 FIG 12 is a schematic drawing of a robot systemwth a

cl eani ng nmechani sm accordi ng to Enbodi nent 7 of the present invention; FIG
143 is a schematic drawing of a robot systemw th a cl eani ng necRdnly2803
according to Enbodi nent 8 of the preserg invention; FIG 14 is a schematic
drawi ng of a robot systemw th a cl eaning mechani sm accordi ng to Enbodi nent
9 of the present invention; FIG 15 is a schematic draw ng of a robot

syst em WEnb od imegetnin g frethanp ses@ascoidivag ttionEnbodi ment 10 of the present
invention; FIG 16 is a schematic drawing of a robot systemw th a cl eaning
mechani sm acc®Idi.ng tic Entodhemeat id ldoawihe pfesamithewespont G 17 is a
schematic drawi ng of a robot systemw th a cl eaning nechani smaccording to
Enbodi nemant? agfturriegpreegatatiyvweni thna €leanidgi Sunctchemateguilpareidng of a
robot systemwith a | cleaning nmechani sm accordi ng to Enbodi nent 13 of the
present Whtbnmeans Hio@ crintizpldl nhetiei eldpninggngchanigptacyardingi tie a
cl eani ng_nechani sm accordi ng to Enbodi nent 14 of the present invention;

FIG 20 Esbadimgamatdi € fpdhepdigsantyi twvertiodire bonding '- " ' apparatus
with a cleaning nmechanismin practical use of an enbodi nent_ of the prasent

i nventi on ZFgGPySZGGSEI@QQQEaEMPi%r%VbF&pﬂszBWPﬁgeFﬁ69ﬁeﬁﬁﬁ?@ture

per f ormance ﬁneasured result of dust concentration) of a w re bondi ng

appar at (ST wFRR A°cEPdaRilfgidéh AR ST ¥ somanufacturing apparatus

with a cleaning mechanism according to Embodiment 5 of the
present invention;

FIG. 7 is a schematic drawing of another aspect of
structure of the local cleaning mechanism in a manufacturing
apparatus with a cleaning mechanism according to Embodiment 5
of the present invention;

FIG. 8 is a schematic drawing of still another aspect of
structure of the local cleaning mechanism in a manufacturing
apparatus with a cleaning mechanism according to Embodiment 5
of the present invention;

FIG. 9 is a schematic drawing of yet another aspect of

) structure of the local cleaning mechanism in a manufacturing
apparatus with a cleaning mechanism according to Embodiment 5
of the present invention;

FIG. 10 is a schematic drawing of a manufacturing
apparatus with a cleaning mechanism according to Embodiment 6
of the present invention;

FIG. 11 is a schematic drawing of a robot system with a
cleaning mechanism according to Embodiment 7 of the present

invention;



FIG 22 is a graph show ng the cl eaning performance (neasured result of
dust concentration) of a wire bonding apparatus with a cl eani ng nechani sm
im FIG 20; and FIG 23 is a graph showi ng the cl eaning performahggy 2003
(rmeasured result of dust concentration) of a wire bonding apparatus with a
cl eaning mechanismin FIG 20. Description of the Preferred Enbodi nents
Referring to the draw ngs, enbodi nent of the present invention will be
described. Incidentally) to like arrangengents are |ike synmbols assigned and
the description thereof will be omtted. (Enbodinent 1) FIG 1 shows the
outline of Enbodi meiilz.110f ithge pRseRici avadOon s ThissvaanacdHriing .
apparatus is provided with a cleaning device for cleaning the inner

at nospher e t herleghhinghakchsniédeadcpirdi ngrtofEnthe iappar at ois e prlgegener al
environnments are divided with a cabinet 1 of the apparatus and the

at nosphere i nsindenthenapparatus i s passed through a filter 3, cleaned and
circul ated by usingFa fan 2 as mptive source. To be specific, after passing

the upper space 5 5£Gt héd abhdt &GE™AHE red™ifgeding PR tIHStCAt PR prat e
6) the atnosphere_cleaned through i r is.lowered through an
operating spaggegn?ﬂgmﬁ?%:a%ﬁ%ﬁgfgggéﬁﬁ gﬁ%%&%?%ﬁgggét?dﬂhf%e BrIEFY* 2003
11 executes thgvRheEsssi Ng of a workpiece 8. After rectified through a
rectifying plate Is) t he at nosphere processed across the workpiece 8 is |ed
to the fl ow passageid3.14Thes at sobphetiec conwangi of dusibgergsabsdbyh the
operation of the processing operation section 7 or other machinery 10) 11
is returned tAtoaghng MReghagbspassatedin® 4adErhed trite  lodwthaseereent3 to
the filter 3..ln tpiglmay, t he processing space in the apparatus becones a
clean state al? the'¥e. In order that unnecessary matters such as dust

generated by wear ®icMGhani qak-RPRIAl aRQind NEr I QCR3%I RPs OPRRALOD
section 7 does not fall on and is not adhered to a workpiece 8, the suction

position of tékeddig pashage shlatco miingngedesiodisidr@amoob £t fige Gas skih@w of
the processing operation section 7. And to nake the interior .of the .
appar at us i ntbreestiaphitly pressurized state, prevent the intrusion of

unnecessary matters jn ener al. envi.ronnent an% stabLg mai ntai n the
at nosphere i nsi de ktsl_ﬁie‘ &gpg?a?uicﬁﬁaitﬁﬁ he"Processi 1§,°°8 BT P gddPhpassed
fromthe gas {aathiBiPaeltahhiQUALIRG nE! BANEND didetr@l 1356 F St resent

invention;

FIG. 17 is a schematic drawing of a robot system with a
cleaning mechanism according to Embodiment 12 of the present
invention;

FIG. 18 is a schematic drawing of a robot system with a
cleaning mechanism according to Embodiment 13 of the present
invention;

FIG. 19 is a schematic drawing of a robot system with a
cleaning mechanism according to Embodiment 14 of the present
invention;

FIG. 20 is a schematic perspective view of a wire bonding

apparatus with a cleaning mechanism in practical use of an embodiment of the present

mvention;



Accordi ng the above arrangenent, since the space inside the apparatus is
much snmal |l er than a general clean room a high | evel of cleanligﬁfﬁ %8
ebtained in a short time on increasing e circulation wind anp e
at nosphere and a desired clean state cah“be created by controlling this
circulation wind anmount. And by arranging a structure in consideration of

t he stat f f,l,0 th
wor kpi ece 8. T eﬁuﬁyl ot B A i APAR ThE B aR i A R e
[ I t )2h el
Erboa ment "8 A5 BRo FERuIE I MY cos FERERRERSh) L '&ez"’*‘*ﬁ%cl:%"f’a. L10 the

arrangemept,, Qza'émgow TRl 2.1 ot AL M@ﬁsnngmckﬁawag Rchani smis

mount abl e of a case where it is ired to add a cleani ng mechani sm by

reconstructi ongigr 2a ?é'%“dﬂlﬂHNBH5W$H§'EHeaQPQEEEH§ Vi - nflth && €ani ng
mechani smoriginally provided therein can be coped wth. According to the

scheme Ofgﬁlé%ugeds?gﬁhﬂg B e S B n €+ £8DLAY HRI b +4 reS yBHEY G to the
mai n manufacturing apparatus body (cabinet 1) for an existing manufacturing

appar at Uss Pt 29u 80wk 8ani BY cERGHANInB A PVEAednt heGei B0 ;t laing unit can be
easily mounted by neans of a fitting jig 17A and a function simlar to that
of FIG 1 can begobtai heda Aradthethdwinddetice eabeagitpi petfoamaed an 2, a
filter 3, arectification plate 6) a gas feed pipe 14, a cleaning filter

15 and a tmedsdredt resuptabE d8stWeldhddret waticow] éhear ediriefl piomg iplgat e 18,

t he at nosphere passed through the flow passage 12 and the fl ow passage 13
are rectidpmpairatuls refthnedcfleanhhiegl aechanimm stheREGof 26 G 3 is useful for
a case where the cleaning unit 17 nentioned above cannot be nounted to the
mai n manuf acturi ng apparatus body, or a case where it is desired to deal
with a plurallty of manufacturing apparatus through a unit of cleaning

devi ce orDesrripkionefathedPrefemsed daharhimenss 2 July 2003 device 23 are
afan 2, afilter 3, a gas feed pipe 14 and a cleaning filter 15) connected
to the upper SHRERXBiBE FRethAppdrarisss o cRRRAinent odficEP8nPEESENSL and a
ventil ation connectlon section 22 and cqnnected to a f] ow passage 12 and a
f1 ow passdyenitsian il Jga‘%"l ﬂ?FSH&E’FF‘on gy 1%?n]dh’él' vE?ﬁt?‘ngl on connection
section 19. Like this, achln he cleanln é

manuf act tfrrrr‘?d"%Fﬂ‘b%ﬂ%? s ?oFPﬂ“g’B g S B Ak CHE R P RS FRAP PRy of
nanufact% f{qi to t |ndependent concentration-controll ed

cl eani ng d% ® a7Pa ge nt nodification acconpanying a change in
nanufactqq éﬂH@H@IP or addition or renoval due to the introduction of a
new apparatus 1's 1 nplehented rapidly and at |ow cost. And, if the fitting

structure of thg; ventidald ophonReethen o¥e e neh @t SF {Ret Peeclagni ng
device 23 are universalized) the cleaning device 23 used in the forner

manuf act YrivieGh tARRAT atkisi £ A REFLOL AL NgUs@Paratus is provided with a

0 _an,.exi. sti ng

cleaning device for cleaning the inner atmosphere thereof.
That is, the interior of the apparatus and the general
environments are divided with a cabinet 1 of the apparatus and
the atmosphere inside the apparatus is passed through a filter
3, cleaned and circulated by using a fan 2 as motive source.
To be specific, after passing the upper space 5 of the
apparatus and rectified by a rectification plate 6, the
atmosphere cleaned through a filter 3 is lowered through an

operating space 9 in which a processing operation section 7



(Enmbodi nent 3) The outline of Enbodinent 3 of the present invention is
showmn in FIG 4. Wth Enbodinent 3, in addition to a cl eaning nechani smfor
waki ng the whol e apparatus interior into a clean atnosphere, the Julyradosr
provi sion of a |ocal cleaning nechani smqfar nmaki ng only the processing
space for processing a workpiece into a cl eaner atnosphere enabl es the
ocal cleaning space with much higher |evel of cleanliness to be forned

t han t he exdarted Enei poooensinieed eswordksiace tthe cAtbati nessidfieiche

| ocal work space section for a case where "1 4 2 July 2003 this |oca

cl eani ng rhechegh san rec nof ybper aflededéfendd eom tintoes hegrabi preye sfetthacross
cl eani ng nmechanismto clean the whole apparatus interior. Since the

manuf act whengraappareteis8 wishledi sol dbel fdlovamassagechiaghi snTheketmosiphete
m ni mum necessary processing space into a highly clean atnosphere) a

wor kpi eceopdraipd e ciestegehgratedgba theapeeratdan sphckhe henoaessing

hi ghper formance cl ean room _Besides, w th Enbodi nent 3, by using the gas)
vapor or offefatitiont sfctienbétancethancmpshiingrio 1fhydilkals yweorurnedical ly
renove dust or unnecessary matters_in a manufacturing apparatus, m xing
this in thecedarthfast ¥ rassage apparBtusbenedrivsr ftletRAassrEs 18 4Ad
contact the agtnosphere inside the appayatus, and.recovering and di schargi ng
unnecess&ny rf"&[{;%érr threr eith tB1% ne2But Ei;ae?raﬁﬁf’s&f‘gurﬂ?éafeesg‘d'f yhMatters in

t he manufacturin aratus c be renpved re effectiv . In Fl 4, to
o hoapgete o, Hatanas a volet LETRE PRI ERR iRe o) il ndR e (1
g?e:n g:s roduc%g by the sucti ? ?n slction d%gifg 24 and f'ItPation ine
a f11tor UBBECESERG MAE AT DI BT UBTF RSDSFEUSE BRbSC T The bl own of f
| e i ked in b i tQ .t
e O ReE BB E A bt ot L pReERLE SRR d S M 1

cl ean gag,tar gpd %tl\ﬁ]e%mt f tbj'hsogwécg L97&t 842602 deQ‘fcﬁilé“ctei %qmrkgfil e 27,

t he workpiece I's envel ope eaner at nosphere than the

manuf act Ui L RgsAPBRkatUSd HLKY - £ 1Tt A§sa§@ 85 Mg PR nlgReRld e i £ £ £4 AN
in cleanliness is produced 1nside 15 2 July 2003 the manufacturing

appar at uss fhteghat irdehy o ORHES S ccydingdespépetlibn Beataodf 7t.he suction
device 24, a clean gas nmay be fed. Furthernore) the gas exhausted fromthe

exhauster 28 gan ke @m@ldecalrRd,imassasr tdf otigh sphabheusagaitd ang Irigusely
Alternatively, with the clean gas fed fromthe suction device 24 and passed

t hrough phesgiurtieed2staltke gaeventvapos initrusidst aficanhepekisamiyng t o
renove dust or unnecessary matters and the gas, vapor or fine m st produced
froma msttgeaeiat ar g2dearad rimveidamerdteceidrougblyhsabhowohf thezzl e 26 to
t he manuf acturing-apparatus interior. After brought into
atmosphere inside the apparatus during the processing, a clean
gas passed from the gas feed pipe 14 through the cleaning
) filter 15 is fed.
According the above arrangement, since the space inside
the apparatus is much smaller than a general clean room, a
high level of cleanliness is obtained in a short time on
increasing the circulation wind amount of the atmosphere and a
desired clean state can be created by controlling this
circulation wind amount. And by arranging a structure in

consideration of the state of a gas flow, a cleaner atmosphere

can be formed around the workpiece 8.



contact with dust or unnecessary matters in the manufacturing apparatus,
this gas mxture is sucked into the suction nozzle 27 and exhausted outside
t he apparatus. A nuch hi gher cleanliness of atnpbsphere can be oBtJaiy2iD3t han
obtai ned by using only the clean gas. (frbodi nent 4) The outline of

Enbodi nent 4 of the present invention is shown in FIG 5. By neans of a
tdetection sensor 3la and 31b in a manufacturing apparatus, conditions such
as cl eanl i nessaAncopeeatbat 4ohas erpey atarmomintio huthdi pyoeafesnidig/i duak space
portions in a manufacturing apparatus where these sensors are disposed are
det ect ed gere cohveyetdirbomandet ecti on i nstrunent 32. The actual atnosphere
detected by neans of this detection instrunent 32 and a desired state to be
ret ai ned fEmbodementc@ssi ng of a workpiece 8 are conpared with each ot her
by neans of a control device 33, the operating condition is found in such a
manner that tHBhecewbligeavd Eppockiciegst £ defitkel presgoty i2gER tlierst e on
the basis of the result of nutual differences, and the operating

i nf or mat isdvevs toWE§ed2t o Acowrdding rteyuihg | T 428 §B8eBLa 0 £3Ambaei it f or
controlling a fan 2) a suction device 24) an exhauster 28 and the flow rate
of a gas.2ilikea$s Wheye cont FPRPNAGE Meghansn 11 BeeptaR1lgepirce® Tmse he
exhauster 28 and the flow rate re%ul ating val ve 34a, 34b and 34c by the
control dMATR BB 1% kel FBdphker 899 & 1td e ditatTRC 2RI BB P&t ai ned to a
desired state. Incidentally, the detection instrument 32 or the control

devi ce 3FRBPPFYTRRATD t%Pd@xtlﬁé1r?§nm‘aé’d{’ffr‘i"r+grh’b%a?8?ﬁ§?‘tt‘é it
5) The outline of, Enbodinent 5 of .the present inventjion is shown in FIGS

8 7, 8 B A AT GRRRH RSO AR Te e Y 1% HREERIRgCRECRSniCaRe
rai'si ng twhﬁhCl eanliness of the |ocal space is proposed. FIG 6 shows the

f undament’al "structure of the cl eaning mechani smof a manufacturing

appar at us aCC%&@A%bf&ktﬂ§ the scheme of FIG. 2, showing a case where a
cleaning unit 17 is mounted to the main manufacturing
apparatus body (cabinet 1) for an existing manufacturing
apparatus having no cleaning mechanism provided therein, this
unit can be easily mounted by means of a fitting jig 17A and a
function similar to that of FIG. 1 can be obtained. Attached
to the cleaning unit 17 are a fan 2, a filter 3, a
rectification plate 6, a gas feed pipe 14, a cleaning filter

! 15 and a rectification plate 18. With the aide of the
rectifying plate 18, the atmosphere passed through the flow
passage 12 and the flow passage 13 are rectified and returned
to the fan 2.

The scheme of FIG. 3 is useful for a case where the
cleaning unit 17 mentioned above cannot be mounted to the main
manufacturing apparatus body, or a case where it is desired to
deal with a plurality of manufacturing apparatus through a

unit of cleaning device or the like. Attached to the cleaning



present invention. A workpiece 8 is surrounded by a support plate 35 and
partition plates 36 and 37, while the top face portion of the workpiece 8
is spatially shut off with a gas curtain produced by using the ciggyzggg
fed fromthe feed pipe 38 between a bl oypeff valve 39a and the a suc
nozzl e 40a. The cl ean gas sucked into t he suction nozzle 40a is exhausted

th h t h d, t t d exhaust f th
cl regﬁgga Q%Y’gé(? Iﬁ?gdabgaﬁ‘e Rs of ?(/ave?aa’?gmrj%?gu?g?l ﬁg 3§SFvé éjt h ©
43b. 17 J | 2 A d

atnnspherg% Ll%# ?hgaegﬁgﬁhgn %iq%ove %ﬁﬁogggPégg . the

structure, rép%{yé (4 Lor, méggsgnvef@% %cwq PESSAL Yo L8 8 @gﬁt%g@a@t ed in a

smal | qua iece ron1t e processing operation

section 7, céi&k‘c%tlf’%&gﬁ 32CLAANIRG, 'é&“@cﬁgég'ﬂgsé,gg%hﬁzl a5 eNt

|nvent|on own I n is based on that of FIG and 1s C aracterlzed

in that tﬂ%@ﬂ@é&)&@é €1 aboyg thawoamlr%%c&lw ff‘pé ephaged gnly in the

requi red anmount. By adjusting t feed anount an haust anount of a cl ean

gas) a stahi fdowofcshreptabAPSRBRRBCAR be formed. To be specific, by
having a second partition plate 44 provided inside the partition plate 36)

feeding the raguid eghaspupy 9tte&bRaAgIRnel cABAdIMSRACEL DET WeeNahhe
partition plates 36 and 44 through the feed port 45 and 46 and exhausti ng

t he at nosphentany ndyeu SPacer 4dg ahprerhuiiaswank piedfear8 ddping her eispaust port
4? provided inside the second partition plate 44, the flow of clean gas in

t he spaceochhecaririe argslur#l Dta sfainbhpufkewuaichga dripgrciweantd evieé of
atnDsphere can be created inside the space 41. And, the feed anmount and
exhaust amduMendbnx(ﬁanﬂegmmatannbeonéguﬂébddc&pan&ngsdﬁvidew23at9he
regul ati ng val ves 43c, 43d, 43e, 43f and 43g. And, these structures shown
in FIGS. a@f&ﬂﬂéﬁe@ﬂenunhbfimaMh@@hagﬁbypenﬁiuﬁperQﬁamsq sirshut of f by using
a gas curtain and useful for a case where the carrying-in carrylng out or
processi AGNYE ag tNGHIGH arP3Bapes foF nedditdant RE T6FOVAde Bigeto t

introduction of a new apparatus is implemented rapidly and at
low cost. And, if the fitting structure of the ventilation
connection sections 19 and 22 in the cleaning device 23 are
universalized, the cleaning device 23 used in the former
manufacturing apparatus can be Jjointly used.

({Embodiment 3)

The outline of Embodiment 3 of the present invention is
shown in FIG. 4. With Embodiment 3, in addition to a cleaning
mechanism for making the whole apparatus interior inteo a clean
atmosphere, the further provision of a local cleaning
mechanism for making only the processing space for processing
a workpiece into a cleaner atmosphere enables the local
cleaning space with much higher level of cleanliness to be
formed than the external environment. Needless to say, the

cleanliness of the local work space section for a case where



As with the apparatus shown in FIG 7) by naking the 2 July 2003 18 space
41 into a stable flow of atnosphere, the tenperature on the whole surface
of a workpiece 8 can be made nore uniformand a nore uniform hea Jutg2083
enabl ed. Besides, in one exanple of bongi4ng device in the manufacturing
apparatus, a phenonena that the shape of an initial ball (ball formed by
the nelting of a wire used for wire pointing) becones instable or an
initial baHisd sSldaalmedlexnirsg moéchanisa dan noe prreverted ddpehdecomr shon
the generation of a turbulent flow in dependence of the position of the

at nospher eagfattild tgpack e dleshiéngomechasismowre iqlddrGsth® whdl@ of the
present invention, if cleaning structures, such as structure opened in two
si de f acesppadcatiusudinires iopenedSincehtbe maced acamaving rproeatop Wadd and
two side faces, are enployed in which several shut-off nmethods by using gas
curtai ns &hd scdeisialed lemniird: mechatysof mpkeseosiliyg tdysemin omsm ohegessary
wor kpi ece from many sides can proceed while a clean space is fornmed locally
by adj ust PAgc®ss io@ntsralde rigrthea fhoahdy chdien diaosrdeties.a |ImoFkTiege by
feeding a clean air to a workpiece 8 fromi the feed pipe 38 via a

rectifi catednbgl Brecessgdd bshats ng yaseheePag 6fraphSrasechan adolréghhe
wor kpi ece 8 with the gas curtain produced between the bl owff nozzle 39b
and the sBETEORMABER £1408 TP ean atnosphere is obtained above the

wor kpi ece 8. And, .the feed anpynt and exhaust ampunt of the clean gas are
regul ated by nESR46E +f Moy bRt g ¥ YEIPE3fhPesFRSInd ARST PR FIG
9, by usigg t hree si des of %$s curtgjnstproduceg bet ween t.he bl owof f
nozzl es 3927°38455n8 %t Re SEOHHEIF hoP PP e 1021 58| §°2808515%40, Uoc, a cl ean

at nosphere, i s.obtai ned above the workpiece 8. And he feed anount and
exhaust  aRBERCar L8| SAROY s au T G (AT ST etar T RoDeF £8P 308 4q) 400 and 40c

| £ ' | 4
3an. " (EnonnraEey cBY 2R Bpepetale; lfohy TLARO YA ¥FR ElEhe xs (RS
shown in BG a10arhBuEMAdXERY G0 Ryo EY, Q%?tﬁ'&ﬁH:AErQ Q%Qartqﬁpry chamber

provi ded, renoving unnecessary matters adhered to a pi ece therein and

preventi ngt HOOEREPS ALY s TBEL €he TR d¥dddi 84 | RESo-Be i BNWhACt Uri ng
apparatus, the manufacturing-apparatus interior can be kept in a clean

state at @ldchhFBSngBeEhee) sish réamat tir ofies pé i ONt 6f tReBLkRii AR BRI esra
general environnment and a manufacturing apparatus or the like, a fault that

a wor kpi eg€néSebsskelymhotbesCant Al aifath tic BeeOngt apbarasual lcaln e of the
manuf act uri ng apparatus in a general environnent can be renedied. In FIG
Z0, to prresssedon&pecetfeBaiveliyhe manufacturing apparatus 49, first) a
door 54a is opened and a cassette 5la accommobdati ng workpi eces 8a is
carried into aImaFi§i ng,i ho make the local space near a workpiece 8
into a highly clean atmosphere, the clean gas produced by the
) suction in a suction device 24 and filtration in a filter 25
is blown off from the blowoff nozzle 26. Most of the blown
off clean gas is sucked in by a suction nozzle 27 and
exhausted to the apparatus exterior by the power of a
exhauster 28. By dint of a curtain of clean gas formed
between the blowoff nozzle 26 and the suction nozzle 27, the
workpiece is enveloped with a cleaner atmosphere than the

whole manufacturing-apparatus interior. That is, an

atmosphere locally different in cleanliness is produced inside



preparatory chanber 53a capable of introducing a clean gas generated in the
cl eani ng chanber 23. By using a cleaned gas bl own off froma bl owff nozzle
55a in the carrying-in preparatory chanber 53a, the unnecessary 2wy 2063
adhered in a general environment to th&5workpi eces 8a are renpved. And at
the same tine, by opening the door 54a to allow the atnosphere of the
general environnent intruded into the carrying-in preparatory chanber 53a
to be exh&gstEhUyiamtynEngusPPBR2tUS . Juiy tERIR DI ibYr| BYSBES Phe

at nosphere .i;s replaced to ke th i

] carrying-in eparat ory chapber 53a
i nteri or PG deTC at™hod ﬁ%?e9?Tﬁ ee%H %ﬂf&ﬂ¢&%ﬁh€?g %n?gggntﬁés
cl eani ng devi.ce 23) passes, t hrough filter 3.agai,n,, changes, into,a cleaned
gas and P&YcPdeﬁﬁged 9ﬁﬁh%ﬁ%%ﬁg'TghBe38§rﬁ%§f ﬁﬁ%ﬁt{kPﬁaﬁﬁ?aﬁfﬁﬁqﬁfer

Che-carr JEngarn 45 G AT CHARBAr A5 SR PREPCd VIH & AHEBH o bsBRAREd o o
by one) and wABHERELTATY o1 bhlcy A1 nELABE, LeTe T ARSH THAS LORkbHebes B
2 o oan A AERRER. moll s S PEOERETE I B B NN A TLERRR o
appar ot ugt 48 PeoeTRESd LR R of o LRGN R o R IR AT H et Pon

plate 6l,apdekeUSREH tHR s CAMISL I OF PinR REEES IR LPH ronf b ORERE and
the workpieces $ are transferred to a carrying-out preparatory chanber 53b

in whi chganekgaeBrabmpsRhens nas fhd epey PRBBukh ehal MG e £0aPhet i on
of)trans er, the door 57b closes. In the carrying-out preparatory chanber
53b, thetynbReEREALY aFRlulranSy -HP I ¥l iei hPe Pl 6SESSIATE eGN W JUEH WO KPbECES
8b' are renoved by using a cleaned gas bl own off froma bl owdff nozzle 55b.
I n carryétvgtadt vhehwdilsp eaeunitecdd ¥ heattekyi Mg ahle PRt OiBing
chanber 53b to a general environnent, the carrying-out preparatory chanber
i nteri orappachesst hehdsngagherixtofrd hies gemekead £ntbr aheesucti copam ngla
door 54b and accordi ngly unnecessary matters in the general environnent 2
July 20037 24nd nexhdasitetlo otulte ickr rfhenprpa rptepar ahompcbhaviigdre r53b. To
renove these unnecessary matters, the atnosphere in the carrying-out

pr epar ato¥sanhimpes 58batmospdied® iarmhbe abteivndndhzane obdlpiaed dshaust ed
outside the carr ing-out preparatory chanber 53b. The exhausted at nosphere
enters t?ﬁ%%ﬂe%mfﬁg Heviéear3 gasasses through a filter 3, changes into a

cl eaned gas %9ain and is circul ated and reused. (Enbodinment 7) The outline
of Enbod\ mmeptfhe present invention is shown in FIGS. 11 and 12. FIGs.

11 and 12 are_sche Lc drawings of a ropot_systemw th the cleagnin
mechani sm i n B¥bodt hf‘e7f’%\'|q%§‘gf’ﬁé'rme\ﬁtt h ao%%k%i%ﬁﬁsgf%réﬁé’eél ¢t B2 and

a manuf a turigﬁ%afggragus g%ﬁﬁ%%%%og¥qé SYoiem &t Lg Qégvgqedahﬁ %&leg?r$2

envi r onmehit bt &ys fpr i%68 & frar B boay ang &f“ar

the a1M32e DLALPLOEL- 2800 LBNLFALL LRLALN 2 HOLKPLECE18und s LA !

noizle a Suctlion nozz aré fixe 2°1S
drive m%%H%éﬂ%¥h9§o§,S@é%gerature and humidity of individual space

portions in a manufacturing apparatus where these sensors are
disposed are detected and conveyed to a detection instrument
32. The actual atmosphere detected by means of this detection
instrument 32 and a desired state to be retained for the
processing of a workpiece 8 are compared with each other by
means of a control device 33, the operating condition is found

in such a manner that the actual state approaches a desired



notor 93 in such a manner as that a workpiece 8 is transferred to a
processing position 85 in front of the manufacturing apparatus 83. The
retai ner section 94 is so arranged as to retain a workpi ece 8 bétwys008wo
or nore fingers or by vacuum suction. T8 bl owff nozzle 95 is so arranged
as to blow off a clean gas fed through a fl ow passage 97 fromthe bl owoff
port 98 thereof. The bl owoff port 98 is a |arger opening than the workpiece
8 as if ceveténgnahliecbasdsl iofg tihe m@sultsof mapualjdiy fzoendes meandf or
exanple, as to have a |longer dianeter than the |ong side of the workpiece
8. As cl etle geeyrehénsedngpmattri@rtyils mrrervepne kadélewedstsy nesulatinogi ng
of the gas taken in froma general environment, one nmade cl ean by the
filteringvafver3taki Adbi and SHead Fas P oum!l b8 f#ofRPhE sbiBo R ifdzzl e 95
and such others are utilizable. Wen the clean gas taken froma cylinder is
utilized)dehEcandtncanopxpargteiror S et §10% Fah8obPE BuBaShe presence
is preferable. Wien the gas taken froma general environnent is nade into a
cl ean gas, theLbbgithﬁbn5y0F°§t§&éﬁ%ﬂ$rﬁhﬁiéﬁ@GzistHStSH&FﬁﬂﬂMQ%WSFE
limted. Jn the devjces of EIGS. 11 and 12, a suction.nozzle 96 is provided
in such a?‘g'anﬂ‘é‘? ?ﬁ}éﬁuﬁtgﬁcgpoﬁnﬁorttheg kot R YDVEF EUL B 1850\7&93?’%0{) 299 of
the blo nozzl e, 95 b ma e provided any, other positions. However,
it is mrejbef&fré%tﬁ/% P%rggerﬁépgﬂﬁpr‘i&lv&ﬁgeaﬁsoh %’?et?ﬁgmﬁgggefﬁ &P fde
pronotion of_ the cleanline f filter ta. take in the.clean bl own
of f from eatfﬁ%"\l/\sbf?arr‘\oéﬁlggﬁg,mgﬁdtf’e%‘d dlsetsfroefhset%{)%\'/\of%gﬁggf g%égya’fter

o0 P Lo OISR U WA LT

envi ronnen € Suction ger openi ng than

the vor KRicRef &y a5, 1.4 ; BOVERL laAREaCRUGEHY Ubddralls] s SO formed, for

exanple) as to have a longer dianeter than the long side of the workpiece
8. To takenybfiddiet 4 he gas of a general environment or the gas bl own off
fromthe bl owoff nozzle 95 to nake a clean gas, a cleaning device 23 is

provided on thehdreduye POCY O4 BABolihBent 5 of the present invention is
shown in FIGs. 6, 7, 8 and 9. In Environment 5, the structure
of a cleaning mechanism raising the cleanliness of the local
space is proposed.
FIG. 6 shows the fundamental structure of the cleaning
.mechanism of a manufacturing apparatus according to the
present invention.

1 A workpiece 8 is surrounded by a support plate 35 and
partition plates 36 and 37, while the top face portion of the
workpiece 8 is spatially shut off with a gas curtain produced
by using the clean gas fed from the feed pipe 38 between a
blowoff valve 39a and the a suction nozzle 40a. The clean gas
sucked into the suction nozzle 40a is exhausted through the
exhaust pipe 42. And, the feed amount and exhaust amount of
the clean gas are regulated by means of flow rate regulating

valves 43a and 43b.



2 July 2003 23 robot systemis so constructed as to circulate the

at nosphere around a workpiece 8 by sucking it in fromthe suction nozzle 96
with the aid of a fan 2 as power source) nmaking it into a clean2dulredpBere
after passing through the filter 3 and1Blowing it off fromthe bl owoff
nozzl e 95. The gas sucked in fromthe suction nozzle 96 by action of the
fan 2 passes the flow passage 100, is filtered through the filter 3 and
becones a cl edf PRIFEP f P BRY S oRTHAREEEES Yy & SftAfe it PREPRESE TS s
clean gas is fed to the blowff pozzle 95 through the f] ow passage 9? and
bl own ofbetradTﬂet%e”bl%fsfP?)%‘?t4g8aé‘?"?h§hﬁ02’£’lr Ryscerf ¢ gas bl own
of f travertses t he processénﬁ osition gwogki ng spacse) 85 in v¥tni ch a

wor kpi ec& S UL Catt Sh YRt H her 05 et FORS oA " FE S p POCESESF & Tfh S &t fosHh@F &
contai ning _dust ar .the lik enerat ed by _the operation of the procgssing
oper at | oRSCEEALSR o7 b 1k {1 RETE by hrees RO el LI SFhenT . or
IS sucke?ﬁi n fg\%mthe suction nozzle 96 angiretgr.ned to the filter 3

t hr ough 8mfF ﬁ&ﬂﬁﬁﬁ? .oqﬁfﬁ?ﬂ%nwﬁﬁf RE processi ng space for a

wor kpi ece 8 twrns _into.a cle St h i ng .ti .of the fan 2.
When t he needﬂ“gr Srté{uacﬁtrﬁrr?g cfaﬁea a%?e%?{en% ogﬁgggbg%gsggﬁog%ﬁ%ga tc etghe gas

di sappeapse LA GATeALiDS! WA a0 #16. V0T kDI BECCA b5 PAALEE HA A 6
general environnment. Si'nce€ the periphery of the workpiece 8 s a ruch
smal | er spacest BRNrac4eR8Ad Gleahd 00 he AL hHSHRESE hBolREeragoUNt Of _
circulating atnosphere ventilation leads to a high I evel of cleanliness in
a short %b6fRpiEeCBNLRR baf kgﬂa&jd WHE i 19 veet kbaliierdeaaBLet .2 dasired
clgan at nosphere to be create The circul ating 24 2 Juiy 2003

ventil ata®@fuksihggdhat @dede aghounty diahtdEhd b0 dbeuttl FFaok 1@panighs Ofat he
val ves 430 and 43p. The fl ow passages 97 and 100 al so serve for fixation
means fostdbkenglbheofiozilean ArmabH¥rd ccdmebar fio PRedt espechbevel y) but
nozzles 95 and 96 may be fixed to the arm 92 by fixation nmeans provided
separ at espeéidic| hbyf hawipgs sagesondh@Pamietni drothlaecet 44i pabvadedl ates 101
and 102 are provided either upstreamof the blowff port 98 of the nozzle
95 or downsideabhefpahtitioni pAdaper t36af fidwed ing ztkke 9B¢quheegasmpentectfl fi ed
by nmeans of the rectification plates 101 and 102 and a stable flow can be
creat ed.cIhoughanofrenothe sprecraibsthedn dhe Parbitted nekhesodfrendneans
for controlling the armdrive neans. And, as shown in FIG 12, the retainer
section Yk tRreugkdthewhegdt rerkordRpisdce 4& Anfyeexheds bhn82theving an arm
92) is extended or rotated, if necessary) to reach a workpiece 8, and after
hol di ng AHROSRAKDT et BhecaRpPEched 2Dr Vitet i d]F RS2 P t H7 9 Bhehe

wor kpiece 8 in the s e betyween the nozzles 95 and 96. |f, necessary, after
the fan SXHARSE (KT Bl AnBT PHA5as LOSAFsuTAhE TP DA BeLoB PLattchd i n

fromth noztz]I_e 96 ang cleaned.thgc ugh_t he f4illter 3% a clean gas is bl own
of f fro%}{ane YA 9 528nGEF obBs ?‘ﬁ_es\?ﬁrcl?pi ece B and 5 earla?g% ft fromthe
XL o NS ANDSIALS- oAd AT ACBRLAR 9D 300U dnddbie S LG, of CxPOSUIe [0

a feneral “envi ronment at nospher €; arm9Z i s noved and positloned at the

processidig PO 11,08y 8o ffe SHPUBe B1F! Gonkl, thherrde P BakBaust

processed in the processing operation section 87 of the manufacturing

appar at Yhourd® of a1 d1£99Sg 83 c PHI bBYrkBiY aReRCASSinihn PYo ACE LR | APLd he fan
2 to produce the relevant separation state) the workpiece 8 can be
processedgild¥idy qualvdy 48 £88an4aknoaphenad Afdgr the processing, the
wor kpi ece is transferred to the next manufacturing apparatus or the

wor kpi ece st qimape tyaedé ot e t ife s ebRYRAL iReFdGal.l @ sidt®e dfe idhes simt e of
exposure to the atnosphere of a general environnent. In order that
unnecessariy hmirtler orstickhp@msr dabde gbaeshtedolfyff Woan sifngrec ks calrtopier at i on
of the processing operation section 87 does not fall on and stick to the
wor kpi eead8 ustefe: Indzat es Obsandh dbe atbesoaaryamged nunderr roums dartataon  of
the state of a gas flow fromthe position of the blowoff port 98 of the

bl owof f PHOZLISS i9E @fd & o shridon pdrpe9fopmedhd romcttihen top-face side.

As with the apparatus shown in FIG, 7, by making the



nozzle 96 that the processing operation section 87 cones downstream of a
gas flow, and a cl ean atnosphere can be fornmed. A clean gas to be fed for
creating the |local clean space enveloping a workpiece 8) it is Jduy2@ble
to provide nitrogen gas or air. Wien fe8ding nitrogen gas as a cl ean gas)
the |l ocal clean space envel oping a workpi ece 8 can be nmade into the inert
at nosphere. Alternatively, when feeding air as a clean gas) the cost can be
saved. Theaad rdlsi it ofa uneicks sAt ywnaft atsoe sphEregs thist tempeaagener an
envi ronment can be prevented by considerations of such a feed anount of

cl ean gasher whedle sumzad e of raicvorkptihat Bheaat fes plrate mere oundifogma

wor kpi ece 8 does not involve the external atnosphere around the above

at nospherad Pomarg uini fo | ye20082 26spanpbded .a Aesdidams passeed t hr ough
the cleaning filter 15 fromthe gas feed pipe 14 is fed by neans of suction
devi ce 2&xampile fofedanting devieguiat the magufagyusdme GRRaRatRe, OW OFF
or opening of the valve 43q. If the flow of the atnosphere envel oping a

wor kpi ec@hgnegeine dhagdddimtshanatef sneinatiadi baldf (e bsrmednbyt ers
such as in a general environnent can be better prevented and the atnosphere
of the ptdeedsilidngpde adiringy usrd pfOEe¥sragPRARABEI BGPMES ol metiabdence
t he space surrounding a workpiece 8 is nuch smaller than the clean room_in
accor di n§TwePh ltnﬁél@gerbalilngl%ofrftm%n%ro+5cPP&uFfaﬁnﬁ& FER iRt oA anbast
deterninigg Lhe nunber of circul ating tin§s of tgelatnnzﬁhere or the

pur pose BRIGh PEEYTS BRGNS BOSRACEC i Pt e EFREPRIFPS dPW in

m ddl eper,f ormgnce filter or activated,charcoal absorptiqn filter for, the
relr)mval 8?P5g|8§8ﬁ8u§fc Wﬁor?eorﬁlstniosn soeﬁ et %da§%88P§Fﬁ§ tog 5[51reposspeas°ﬁ %#‘ué

sur roundi ngs rkpi ece n he |y LN esired cl ean

at nosphere. Aggr%ﬁgrﬁ%ﬁfdcgﬁbﬁﬁugﬁédﬂéd%gigf %n?ggtgrgga%h%e%ﬁﬁﬁ?ﬁ%ed, t he
used amoppl ek 8y, GECRN AN U AN A s AN0u0h | BOIER- AT O AL 1R

t he cl ean space surrounding a workpi ece can be reduced or the wnsi zi ng or
ener gy- sgyjng; gk ?QEE\ée]gB@C'slt'rtu'cﬁrC@rb @&C9Hp{h§98dfag/€§n%ﬁp§)i0%’i%£g an

i nexpensive, mddle-pertformance filter, there Is a nethod capa

formng enel €8P 2hpRSRAAr €wRf sNdle |fAWIs ) ¥Rd EMaNolbat iff which several
hi gh-performance filter by using an inexpensive m ddl e-performance filter.
For exanphgt-bhe G8thodapely Qkihiggdd Hudfa nSUbSE aBERbindd Uy wARR3 27
variety of processing operations of a workpiece from many
sides can proceed while a clean space is formed locally by
.adjustiné and controlling the flow of individual nozzles.
In FIG. 8, by feeding a clean air to a workpiece 8 from
) the feed pipe 38 via a rectification plate 48 and spatially
shutting off the space 41 above the workpiece 8 with the gas
curtain produced between the blowoff nozzle 39b and the
suction nozzle 40b, a clean atmosphere is obtained above the
workpiece 8. And, the feed amount and exhaust amount of the
clean gas are regulated by means of flow rate regulating
valves 43h, 43i and 43;.

In FIG. 9, by using three sides of gas curtains produced

between the blowoff nozzles 39c, 39d and the suction nozzle



functioning to physically and chem cally renove dust or unnecessary matters
in the atnosphere surrounding a workpiece 8 is mxed into the clean gas fed
to envel op the atnosphere surroundi ng the workpi ece 8 and brougﬁﬂ“ﬂ
col l'i sion against/contact with the atnokphere surroundi ng the workpi ece 8,
so that unnecessary matters in the relevant atnosphere can be coll ected and
éxhaust ed outside fromthe surroundi ngs of the workpiece 8. In this case,
dust or uhBbceddsny aerkesn shmeseherepiphapéadiedARRYR BhowYRFKEdE® can
be nore effectively renoved. Specifically, in Figs) 11 and 12, with the
cl ean gas8fedAndomtiite LaRd | HFOWRYi 8Rd 2axhalSE 80P QUM e MR BRFES 15,
the gas or vapor of a substance functiog'ag t@ renmove dust or unnecessary
#oatile

matters ah8°Bhéngdy idionesz e’ IF st d2H Rl AR peReratsd iy
are m xed and fed through the bl owoff nozzle 95 envel o t he r kpi ece
8. After B?Bﬁﬁhf’%i ﬁ{l "cg'rﬁ%("ctr%‘i]rﬁﬁ’dﬁ ‘6?'llﬁﬁﬁeé(§%sagf E%?sa’b#\gﬁgg'the

wor kpi ece g Ehis ga ixture is sucked into the suction nozzle 96 and
exhaust ed! BOPEAHE P%e%horkpiece 8. A much higher cleanliness of atnosphere
can be obtai ned, t han_ qht ai ne usin nky th | ean . J(Embodi nent _8)
The out I ne of TERbGHEIIRE § b et ert o kuEnti BRI T HEHE g5
In additi to the rangemne odl neng 7, _a,r syst.e cording to
Enbodi nen‘éf)ﬁ%mfju%?hg?béoggr'i sg;nt meb%rpgrjlo"\gélé?o%’ o?yahf:‘?)eig’% gjazlsdcelrjgrrfai;x? created
in such t I a n I 95 and
the suct | Br RaceF a2y S EER ST R (R P GRF 1R cReBiy, sl o T
FIG 13) ddee Pbowpbf an%?k%i%%é"%eqleflvipfiné‘oﬁféeéngg 3 fc¥s h GRS

curtain provided at the brimof the blowff port 98 and is so arranged as

to feed gl €8Ps 98Foh! OMERAiMGed MidPa 38 e AREhetutioR bhe -y Pasasge 97
to the nozzles 39a) 39b and allow a clean gas to blow off therefrom On the

ot her hangind#ecEWEt h@PaBeazia® uR0 iRA% SiUGE | O Mo Zkest4Qa, ad@hefadl e HBS
curtain provided at the brimof the suction port 99 and is so arranged as

to join tdee SLUTkeim@as tBekhdef,l QW icartiic g cvpepstagr @0 af werkipie dd owof f
pi pe 42. Wth Enbodi nent 8, since nost of clean gas blown off fromthe
nozzl es IRetweddb & Sgéneablaerged ranmentbarslickataiudactheingzappa rdlais 40D,
dust or unnecessary matters in the atnosphere of a general environnment is
unli kel y tthee i iké n & hBaul 6athgas abowkpdfefc e rioan 1 hlee by owof Peport 98 and
directly envel oping a workpi ece 8, a local clean space can be forned at a
much hi gifen tamigabéd corapcirnessd ofadnsiteldatekemroéntheonaprfactyriing 13,
the feed pipe 38 may not be branched fromthe fIOM/passage 97 but nmay be
used as @FRARRPESshyeafdenpsedi ayvimsnnE@rdarfamsLe oreRedprdwof f nozzl es
39a, 39b which is_produced by filtering the gas sucked in from a general
environnent\M%41€$hra}ﬂe b PRECEFSE: FORKPIASES R 1RetBRNBBREIBFHM TAREmy

be used as a flow sage for exhausti t.hat gas outside which,is cked
Uh from EREATAI D foo ot BELA08) 9268 PAS: ddd BTN PRt sheREAtHSs DS t he

(Lgn o e s Pestgss, 400 qce 002 U LR Lol veb hprplece of @
the gas XNYPTSDLMW Uhifibe §9a0LaBRbTENAYSY A Aife £AE DO 1EMRHas
generated in the cleaning chamber 23. By using a cleaned gas
blown off from a blowoff nozzle 55a in the carrying-in
preparatory chamber 53a, the unnecessary matters adhered in a
general environment to the workpieces 8a are removed. And at
the same time, by opening the door 54a to allow the atmosphere
of the general environment intruded into the carrying-in

preparatory chamber 53a to be exhausted from the suction



after collected and made into a clean gas by filtering. (Enbodiment 9) The
outline of Enbodinent 9 of the present inventionis showmn in FIG 14. In
pl ace of the bl owoff nozzle 95 and suction nozzle 96 of Enbodi menduly 2003
robot system according to Enbodi nent 9 2&s a hood 103 fixed to the arm 92
in such a manner as to cover up the retainer section 94 and is so
constructed that _the clean gas nade clear after the suction froma general
envi ronmeMzahe phasi hhet BtEGRe 7e | ierr a8l aeedstof makeydiicor &Ny teE24n) 5
bl own of f toward the atnosphere of a general environment from an openlng
portion IRERPHF2EAEYHEBENPES. 5Aﬁd1"tbrf‘e"rce‘t‘ alhe? 2eBiP8R AMOSRhARRE ¢ o The
penetrate a rectification plate 104. The hood 103 c nprlse a openi ng
portion BIRLYSFRr a?ﬂaﬁpéeﬁﬁrﬁﬁFééé ghey Hlrar e gaﬁécfo 5 f #EFRRSI ng a

Kk 8 t 103c, while th t aj ned
the. Pousi i S ee %e%" ﬁrégﬁdddcwaé’lgreg"t aarﬁfec?“%e%{t?ane§4's%fL§r@p&% n'g”
portion 103alg€s size g ver_ and. g %Be wor k .0.)
is so o HE D h%ﬂ 5eHBh er Ca @Pqﬁﬁﬁl He P o sP&Eu'Pﬁ 1ng

Kk 8. T t 94 t end d tside f th
Space ?S%L?Par%%sfﬁ% FIDETH PR Aocalel 5PNt 0P ERBR e Rorki, ece

d hold th Fl t h

an 0 {rac tﬁe(égﬁrgup§ QBO%SS 'F%é%fQﬂéﬁhﬂ-Q?engo?ﬁlﬁ % n

line)) then con ed or rever y ro Rouse t he

wor kpi ece,§ H 1, t M%ﬁrﬁ&ﬁﬁ??@ 1030 ‘%f a1 ]Qigte;-hbﬁeﬁEBPCttWee. I s

usef ul for cases ere a s afmount o dust or unnecessary nmatters is

generateqoo&ogﬁi\angyﬁgeegegtggh a®k 2 rRMAGLSSIAYW SPETRY Ohe$CENHEORHY Y
and noreover sinple. The feed anmobunt of a clean gas is regulated) e.g., by

control | ithe tther@YdFRads, opeai agoef sval vassb3n, 480 &pkedeaeat 810) The
outline of Enbodi nent 10 of the present invention is showmn in FIG 15. In

addi ti onpllaclelde o raangepmst t 058 Eabedpreak sReda byo it arsy sé £na ap 66E€isBG nigO
Enbodi ment 10 further conprises clean gas curtain generation nmeans for

gener at i Hgvd cel 3N iGAa Wl danm NaPphoypHedel Bompolzedl AN NErc beah®d bhaek felde

opening portion 103a of a hood 103, a partition plate 44 provided in the

housi ng Spame th@3lz lafart ehiDosl, 23 bhowokh poriectidd qrioikxepll e wsen t he

hood 103 and the partition 44 and a suction port 103d between the partition

pl at es AThgndtmdsphere in the manufacturing apparatus 49 is exhausted
to the cleaning device 23 via a rectification plate 61 and
reused. On the completion of processing, a door 57b opens and
the workpieces 8 are transferred to a carrying-out preparatory
chamber 53b in which a clean atmosphere has already been

J retained. On the completion of transfer, the door 57b closes.

In the carrying-out preparatory chamber 53b, the unnecessary
matters adhered due to processing onto the workpieces 8b' are
removed by using a cleaned gas blown off from a blowoff nozzle
55b. In carrying out the workpieces 8b’' from the carrying-ocut
preparatory chamber 53b to a general environment, the
carrying-out preparatory chamber interior touches the

atmosphere of the general environment on opening a door 54b

and accordingly unnecessary matters in the general environment



The cl ean gas curtain generation neans has a bl owoff nozzle 39c for a gas
curtain provided at the brimof the opening portion 103a of the Oogﬁﬁ d a
suction port 40c for a gas curtain. The operation of fan 2 is s6 Y4l 8ed
as to feed a clean gas through a filtel13 fromthe feed pi pe 38 to the
nozzl e 39c and the bl owoff port 103c, fromwhich the clean gas is bl own

off, and as to, suction a gas fromthe nozzle 40c and the suction port 103d.
Wth Enbdditfdfte 2t the FREFY SR8EPEAN PGSR ABANRT Yorghamar 29 3ht y 5003 from
t he nozzle 39c i.§ so arranged as to b% suck g fraomthe nozz|es 40c, dust or
unnecessaFHOY&t ttz’ress‘? PRPRESE FDEPNBRETEE Sa 3 FePHPSRASThnERt ERE unli kel y

to mx in the .clean gas blown off fromthe ?%ownff rt.103c and directly
envel opi G NI A HE TP T 5R5T EPERReEpA8R ddn BEHS il B & hchion
hi gh I | ,of .cl | . Th I . I ff. f t he bl f t
A TR e B e R T

port 1034y, Fe Sucked aas, PRSRES. Ld OUOR 2phELLelnd g ke A Sl eppe 0as

again and 1s bl'own of f e nozzle c and t he bl owo pofi

feed ano - Qf cl %g§ i | at Ja, |1 t F
and open?%télgfe ?aal’vzbgarg C, %grd{&%ge? ﬁg%tgﬁdslwg?‘a%ggﬁcelr{) og\%'bf p%%&];%
in FIG &Q ggﬁgﬁagdg f%(qé ﬁggééegnérpg?ggg.feed pi pe 38, a clean gas,
produced after the gas sucke roma general environment by neans of a

suction deyheRigédnits passed through a filter 15, may be fed, or the gas
sucked fromthe suction nozzle 40c may be exhausted outside by nmeans of an

exhauster wi tfaet o1& 0T EbIBSmeEKEdof I DHE BoeSUaltl QmvRAt ohO3ih
Al tiernatively, in place of a suction device, a clean gas nay be fed by the

cylindersheefl. ihurtaer.nine)ardde pas Exdeus edandit b2t Beeaisddedia tde exhaust
device can be reused after collected and made into a cl ean gas by
filterindravbngenpdr iasaobwitt Is ystiemdiwiett ©he Embednimgt mé@headsat dmi | i ze the
flow of a clean gas in the housing space 103b and can create a highly clean
at nospheEmbodinbethfusi Tgpgeiheer Widh Bwdrkpieget hbokhegsi sgcspace 8203b
with a stable flow of 32 2 July 2003
and a manufacturing apparatus 83, this robot system 81 is
provided in a general environment.
The robot system 81 comprises a main body 91 and an arm
92. To the arm 92, a retainer section 94 for retaining a
workpiece 8, a blowoff nozzle 95 and a suction nozzle 895 are
fixed. The arm 92 is moved by arm drive means such as a servo
| motor 93 in such a manner as that a workpiece 8 is transferred
to a processing position 85 in front of the manufacturing
apparatus 83. The retainer section 94 is so arranged as to
retain a workpiece 8 between two or more fingers or by vacuum
suction.
The blowoff nozzle 95 is so arranged as to blow off a
clean gas fed through a flow passage 97 from the blowoff port
98 thereof. The blowoff port 98 is a larger opening than the

workpiece 8 as if covering and concealing it. Or is so



at nosphere, the tenperature can be nore uniformon the whole surface of a
wor kpi ece 8 and a uniform heating can be made. Thus, a phenonenaon of an
imitial ball to becone unstable in shape or to be forned or not % $ieP%an
be prevented which takes place when thée is a difference in the turbul ence
of a flow in dependence on the position of the atnosphere in the space
103b) for_ exa I%%¥for t he_bondi ng processing. (Enbodi nent 11) The outline
of Enbomﬁﬁﬁﬂg%h. T 1§7er PR L ent Si 9eﬁPV8naig°§ﬁﬁﬁ14%??ﬁ%§r16.aPntéﬁﬁition

to the arrangenment of Enbodi nent 7, robot system accordin o Enbodi nment
17 1 ur t hP TS 6 AR BCYPERPHESHS B or AdeCAEBrnd Ao TOnCEREr SFPBn TOI°
dust or unnecessary conponent. matters {n the_atnosphere .enveloping a .

wor kpi ec&Y: %qﬂBQQﬁéﬁgéhLﬁ%gﬁ? ﬁﬁn%th%lgﬁ8r68ﬁtﬁﬁ.?@%ﬂ%aﬁjPﬁﬁFﬁnéfﬁon
to contr%I cl eani n gﬁgns al _a desjred concentr tion,b tquergtfée humdity
and cl ea Ffﬂbfbgﬁd%r WY TR s OPRr BAGR G448t i%0h Yehshbt L3351 BRovi ded
in the space between t.he nozzles 95 a 96) _¢l.r gunst gnce uch. as
cIeanIingggfrb%ﬁbéﬂﬁth(ﬁLc %%%e?%?u?gogﬂdo anggfféqbetz%?7%%%e%??6ée

space pog%igggnggeﬁﬂéghé saigrgtﬁi§99§gg are comruni cated to detection

equi pnent 3 the actua nosphere écted with this detection

equi prent 32 %@nat%%ls:crleedaétﬁﬁd@%ﬂ;@ﬁa%psﬂlQoeywﬂd@rzoqessaimpéﬁg, the

wor kpi ece 8 are nutual |y conpare control neans 33. Based on t

di fferenggsentle o@Per @it P A1 POSod Of s 251 8PRRRACH Lft i gotd@dnState
to a desired state are found and the 33 2 July 2003 operation information
is so arggngedrasabqele comunicated to a fan 2) a flow rate regulating
val.ves 430, 43p and 43q f or regulating the flow of a gas and the suction
device 24. |Inwhdantalel gast ksl eftd®Na e PFENt e 82 1 96 ninle: tC Y Ml ddlevi ce
33 may be provided outside the main body 91. According to Enbodi nent 11,

t he | ocainebeancipane garyveltda g sai sk g cef S8a cancheé oapproceadired g o &
desired state and the processing can be nmade nore appropriate. (Enbodi nent
12) The pat| paetdtulEsirddi demti te2 .of Ietlpr edeniceavefit FIGs.s Ishamd 12 FI G
17. In addition to the arrangenent of Enbodi nent 8, a robot system
accordi ng sacErbodhrenrtlel D 6f urst hperociohyt | sesswiel eat ngnnewandaftora det ect i ng
the concentration of dust or unnecessary conponent matters in the

at nosphesecthor| pprhg%8 fecks dooagbrthaelewpef aport 8f lednitdiety and
control neans with function to control cleaning neans at a desired
concent rateonf ft BABEl gt §Pe, bFnimEct PaarRF Y i esany A tEgEWR oS tHIags 17,
t hrough detection sensor 3la provided ipn the space getmein t he .nozzl es 95
and 96, RYFEREL ahbod SoHER A LG char & oFASHER At PBA: SpEfydr& ofe and

hum di t f th ti porti inwhich th I,
Communi SSREPTS® dbT BEL PBH BIOPBRIAE 7 dRF (AE Sk AT S &t RBSBndrid 8 Bt e

with this, dg%ff’%t%\g?&gl g% TRl gds %rl%wﬁ ey rferdoxr?t&%ee ﬂ?&?&?}f“%‘%zfz% %ﬁe

processi ng mutual'ly corrpared y control neans 3
?3?§d288?§$ef9ééff£ eP§eEne! B PR B 1GOWY 1 ANy T 0L s 8PnPRARBERN 234 2
filter 3 than to make the gas taken in from a general
environment into a clean gas. The suction port 99 is a larger
opening than the workpiece 8 as if covering and concealing it.
Or is so formed, for example, as to have a longer diameter
than the long side of the workpiece 8.
To take in either the gas of a general environment or the

gas blown off from the blowoff nozzle 95 to make a clean gas,

a cleaning device 23 is provided on the main body 91 and the



of the actual state to a desired state are found and the operation
information is so arranged as to be communicated to a fan 2) a EI ogé@ée
regul ati ng val ves 430) 43p and 43q for regulating the flow of a d t he
suction device 24. Incidentally, the déBection equi pment 32 or the control
device 33 may be provided outside the main body 91. According to Enbodi nent
12) the local clean space envel o ing a wor kpi ece 8 n_be ggprgache to a
desired $PRRE SFEHE 17 oRR@sSPAGEEURTEE ASdE OnSrd At bhr FAT e *PRABEG TNt
13) The outline of Enbodi nen ﬁg of #he pngsentggngwgion ig shown ianIG
18. In a@dif4h & &% %ﬁ?%née nt Y6 ERbAdi ént SHodPCLIRPeRPZ21e
according._to, iment 13, further_conprises detection ans for.detecting
t he concgﬁtféggg% atobray ﬁ%c%s%ﬁr?°88ﬁp3ﬁ§ﬂ?%ﬁﬂ?%§%n?nlghéngo &

at nosphere envel opi nq a workpiece 8 or the t erat ure. um di ty and
control ﬁgﬁﬁg\ﬁ3ﬂ$%éhﬁ5?o%gg T cBA ?ngcfggﬁﬁgg ﬁ%ﬁhggﬁﬁ{%Pdgggééd
concentration, tenperatu huy. dy | R@ss. S i .. 18)
t hr ough gg?@é?ﬁoﬁqgéﬁﬁéfgéTg %ﬂ%v#%éﬁg?g ﬁhggggugﬁﬁg g@%%ég%%g%u%¥gbﬁgnhood

103, ci fwgﬁ.{ Q'Ecée§u%l*{:ci{1:r?sn&é§f@| bHEE$. aERRGRNLFALQN. £ dEMPESALLLE aggar .

hum dity o he respective space portions 1 n which these are di spose

connunicg&gg 63 s48ERCHIAY, el PIEPLrdd BRFCLBR AU LOSPhe L QQ&Sﬁg%d

with this detection equli pnment 32 and a desired state maintained for t

processi §9.9E .8 WALKRI LR & AR dbdHabl YuRABBEEEE rBY AP driin {TBASt S35 .
Based 2 July 2003 35 on the differences, the operating conditions for an

approachtgf st Beeast Yals Statfed Oc& €8Si bESwSEA Roake ef @It vidhet lpper ati on
information is so arranged as to be conmunicated to a flow rate regul ating

val ves 48powddRsaageddF farid riepimtso ify £hemf thw bfioaodds pmnd t98 sficthen
device 24. Incidentally) the detection equi pmrent 32 or the control device
33 may beopedei d6d oThe dd ddre guws rbboxly 9ff Acevedses ttheEHradienesing3,
the |l ocal clean space envel opi ng a workpi ece 8 can be approached to a
desired ptateiand(whekimgressiaw) cBh e whidehnar eozppriepe & &eqtErdiwde nent
14) The outline of Enbodi nent 14 of the present invention is shown in FIG
19. In adetainart eetlidocar ridngissranoadssdodi Fkat 2100 sphegigsotc ontstigring
according to Enbodi nent 14 further conprises detection neans for detecting
t he concéwstaprohhef ldkst esnamptabdaryheorponshicraprietd s Prosessing

at nrosphere envel oping a workpiece 8 or the tenperature or humdity and
control eReRstiPRhseaRdorodt @ Tdite ot 1ks ehfi pyhrausted to a general

environment, or is sucked in from the suction nozzle 86 and
returned to the filter 3 through the flow passage 100. 1In
this way, the processing space for a workpiece 8 turns into a
' clean state at the operating time of the fan 2. When the need
for retaining the article to be processed 8 in a clean gas
disappears, the fan 2 is stopped and the workpiece 8 is
exposed to a general environment. Since the periphery of the
workpiece 8 is a much smaller space than a general clean room,
an increase in the amount of circulating atmosphere
ventilation leads to a high level of cleanliness in a short
time, or control of this circulating ventilation enables a

desired clean atmosphere to be created. The circulating



means at a desired concentration) tenperature) humdity and cl eanliness. As
shown in FIG 19, through detection sensor 3la provided in the housin

space 103b of the hood 103, circunstances such as cleanliness, 24July2003
concentration) tenperature and humi dity2%f the respective space portions in
whi ch these are disposed are comruni cated to detection equi pnent 32 and the
actual atnosphere detected wiith this detection equi pnent 32 and a desired
state naiﬁ?%?hgﬂtFBP e FEHdEISdry D8 ar PBESONIEPY 13863 LS KT £RRE 8°&r e
nmut ual Iy conpared hy contrqQl neans 33. Based on the differences) the

oper at i ng°2% HP?iBEstESrV V&ﬁp%&ﬁﬂ??ﬁ ﬁ%'actual state to a desired state

f d d ti i nf ti | d tq.b .
communi cat od tERG FAAv2PATSAEED 1S S TOGHI% T HeP VAT LS 43, TAIBEILR, 4ar.
43 d 43q f L ati he fl f h ti i 24.

[ nci dont A% FeF GbE BELRORNEQUPERITE 32 G nie cbht AP 86T 82753 may. e

provi ded oujsigles L. 0. DAdY Lo ARCOLE) e Lo, FiBOdbIEDL 14, Ahe 1 ggal,

cl ean space ‘envel opl a WOr Kpl ece an pe approac slire

and the  [fOCASSL 0k 3. DR TBAS THeR AUYANLIA P ¢ SEPERLTPALA Al E2.

FIG 20 is a perspective viéew a w ndi ng apparatu

Lo which the nigpentninventhofets iatldahd HAAS I £61 LAaFLEs 20e Nurerals

62 and 63 denote a f ean unit and ‘an HEPA ter ust

col | ecti QihovRARECE 1 MRL Y- uyEG?aampgr@@m Pl A4 gnede cont pel ked, s fe an

6 circul ates the atnosphere of the whol e apparatus interior to create a

clean airgs U¥ Q&hbdréhh HASERE LRLRUBH FbAttdOdULd NPo$58EET 08,64 Hr Qi gled
in the top of the apparatus, is rectified through a rectification plate 65

and | overis thocidli ddeb B PA6&n §60 FOk hiehe idiitG tildic g5Bat@s 101t Ang hewli ng

processi ng space 66, there are a processing support plate 6i heated at

300' C anédnal wordtaldoee Hiowi ££hi beSdbehrtaide 68 pl aced thereon are laid. By

means of the bonding drive section 69, a bonding processing is applied to

the circuit sihstugh en88.siwwih hetbheheribmabddyt @ Indke v yidéd witbsphere

37 control means for controlling the arm drive means. And, as
shown in FIG. 12, the retainer section 94 is faced toward the
workpiece storage section 82 moving an arm 92, is extended or
rotated, if necessary, to reach a workpiece 8, and after
holding tﬁe workpiece 8, contracted or reversely rotated to
hold the workpiece 8 in the space between the nozzles 95 and

3 96. If necessary, after the fan 2 is actuated and the gas

surrounding the workpiece 8 is sucked in from the nozzle 96
and cleaned through the filter 3, a clean gas is blown off
from the nozzle 95, envelopes the workpiece 8 and separates it
from the external atmosphere. In this separation state, or in
a state of exposure to a general environment atmosphere, the
arm 92 is moved and positioned at the processing position 85

as shown in FIG. 11, then the workpiece 8 is processed in the

processing operation section 87 of the manufacturing apparatus



2 July 2003 near the top of the circuit substrate 68 locally into a cl eaner
air than the whole apparatus interior, a clean air is discharged fromthe
bl owof f nozzle 70 and nost of the discE rged air is sucked and Eoluiyetqasd
into the suction nozzle 71. The collected air is exhausted outside the
apparatus. And, the atnosphere of the bondi ng processing space 66 is

| ead sectons DHF Wi oS | BTTSe EBOBEReP YagEer 2 LA | 12D & BPoRReA4=and
he' 11 owBE: e AE Rare Chsn FalsE oSl nE RS, £obdF o) The Iea
ol oant i nee s d i LAY Qo PEY ThCe "8 e Bl PR I ARG,
Bhor ed PECERSeAN M FoRtife OF) T BrhHB e TRl W R B2 2 Change
of oper AEFOR BF Tha o oyE Barih ho® Bppar at ie PIRE St gy el ety o 47 S0 B dlust

particl eghb0-Rg NRATURD d % K oh U REe 068L AT a2B4 alte SI'SSE AW {Hethe
nunber of particles in the volunme of onefoot cubic. The spaces to be

nmeasur eda8pespReSeN off0la F RN Bl e @VVH6RRERET WREK oRldaGe traymar k) in which
a bondi ng apparatus is provided as manufacturing apparatus, the center of
the proceafkBesER2¥C mak tidrd NP RS ad WSt SpenBraBell By 2@40 omrk with
right-rising hatching: referred to as inapparatus primary screen space) and
the top meehahliyadf opeaatidnl Wy 20O BBcessthEt opelrattiane st Hiomed K:
referred to as in-apparatus secondary space). The atnosphere above the
circuit dobstnateféllepwneclaogkedtiidih o the workaiacpr 8yethieo neimzere s h@5
clearest state at the early stage. Alternatively, FIG 22 shows conparison
of the resdl §6oareheot epreingieni tunded nerksidheatanp pd- ppasdEte setondary
screen space) observed when an overheated steamat 350'C is nixed into the
cl ean gagasgli Stodr framf tbm Ples iMiemfdf e | ol T@oEf ararthé8r edulthent mi xture
is fed under conditions of the sane flow rate and that of a case where the
cl ean galewetfhargeales 9fednd thcutsuRtdory Ror kP R: of hEheagucitdo@ppar at us
secondary screen space). It is reveal ed~that the m xing of overheated steam
into the'Fehd 26+ hﬁEré5§e§EQQﬁ%ﬁ%Q§mﬂﬁﬁF??ﬂ%%c?%%%Fg@ 8dstof8Scent rati on
and finally ipproving the | owest attajnable concentragion. Fl 23 shows
conpari§%H%H§€?ﬁ%mt?geacﬁ&ﬁg e d F5iSTF s ERBTR ﬁFFaFFBS$8f the top
vicinitxfof t%e circuit substrate 68 between the center of the clean-room
interior*?H"§%e atnosphere of a general environment and the bonding 1
apparatus intgripr,. The_dinepsi of. t he ‘ropm compaked,in. thi

er peri nment i§§ib %%?ngﬁfd%ﬁ gelggglfﬁzgéﬁﬁﬁgegh% ﬁﬁ%n9ﬁg?%hg;gPF Fg%fghs
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reaches to a possible state of bondi ng processing ow 100 gra

whereas dhe Hondin, PIRERSPLBA IRk AitiNdddd SdSid al 6c beeaBapoSehbl € in
about one mnute fromthe operation start of the cleaning nmechanismin a

bondi ng 1WAr & UsamCERsE8ENENT 018D igEbadivBrp icd e PsRsSeat mha¥enhten. 2
July 2003 CLAIMS: 1. A manufacturing apparatus requiring a clear atnosphere
for the qHeoCEESHthahosphere. Alternatively, when feeding air as a
clean gas, the cost can be saved.
The intrusion of unnecessary matters, such as dust, in a
general environment can be prevented by considerations of such
a feed amount of clean gas or such a nozzle structure that the

atmosphere surrounding a workpiece 8 does not involve the

external atmosphere around the above atmosphere. For this



wor kpi eces such as parts or products, conprising: 5 a cabinet for dividing
the apparatus interior and a general environnent; at |east one of
tirculating means for circulating the atnosphere inside said ca§HW¥@003
through a filter or feed means for feedfng a clean gas into said cabinet:
detection neans for detecting the level o f cleanliness of the apparatus
interior, and t control neans for controlling at |east either_one of said

ci r cul at iPHFPRESs forckean 895 fRRISREahBTPHE L dSICERG RS Bht Eedn 1the
| evel o f cleanliness detected by said dgt ction neans to naintsin_the
| evel of far@afiie&as dreqhePine a%‘ba?’ﬁt S sgﬁcé‘.e&?.s RingtHf bt r fRg1ce
t t, forth, i laiml1, f h ising: 111Calls. f f '
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a clear aPnDsphere or the processing of workpreces such as parts or

pr oduct s o GOURGHSNR0T A1 LENHASR § My AL 68 NGngak VAR ANCL A gRger al

envi ronnent ; means for form ng a ean gas In a line or "curtaln on the

open fSUf{;?SSeQEi%Ei dpaRel ARG ANhd 05 Ads &4 £ €@hn! Beals tRIHAGLSSL £1g; aRACE
enabling said workpi ece to be processed; and mx neans for mxing the

vapor) mst, gdiaBketfeOkpdd® FurdSHRPIRNCE FoPRbLOBENE HQ MRIBN Esfidi$l e @r

unnecessary conponent matters into a clean gas. 30
than the clean room, in according with the operating
conditions of circulating ventilation amount determining the
number of circulating times of the atmosphere or the purpose
of a filter (high-performance filter (HEPA filter), middle-
performance filter or activated charcoal absorption filter for
the removal of poisonous components is selected according to
purposes), the surroundings of the workpiece 8 can be freely
made into é desired clean atmosphere. And the replacement
frequency of a filter can be minimized, the used amount of a

) clean gas, such as air and nitrogen gas, to be fed to the

clean space surrounding a workpiece can be reduced or the
downsizing or energy-saving of motive facilities can be
accomplished.

Meanwhile, using an inexpensive, middle-performance
filter, there is a method capable of forming a clean
atmosphere of not lower level than that of a high-performance
filter by using an inexpensive middle-performance filter. For

example, the gas, vapor or fine mist of a substance



2 July 2003 -40 5. a manufacturing apparatus requiring a clear atnosphere
for the processing of workpieces such as parts or products, co risiBQ' a
tabinet for dw ding the apparatus interior and a general enviro H@M?, 3nd
at | east one of circulating neans for €7rcul ating the atnosphere inside
said cabinet 5 through a filter or feed neans for feeding a clean gas into
sai d cabi net, wherein a carrying-in preparatory chanber for renoving
unnecesséPﬁ9§ﬁﬂﬂﬁﬂﬁnt?mRQ%ﬁ%C%gﬁéréBdt8h§§P&%&$ﬂqﬁ?ﬂﬁ¥%wq%sga?ﬂ cl ean gas
is additionally provided outsjde the Eaid abi net; and m x_ neans Lgé m Xi ng

the vapobPPgcEsSsafofiadite s Hasthe atuaselsice SMFTAYMHM ¢ FIBRPSGR

dust or ynnecessary .conponent tters int cl ean ,gas .i.s provi ded.
“AHR A% ROBSAMIARR AGT Al ppaosas fed To” eRVEILY the PitaeSEfere

5 AR Al M B 0 SRR ASUAY SRl 4000

Aot Kegapderdenledl al ool el sl gplentenl clsal s Sl Y et saea
8, so that unnecessary matters in the relevant atmosphere can
be collected and exhausted outside from the surroundings of
the workpiece 8. In this case, dust or unnecessary matters in
the atmosphere surrounding a workpiece 8 can be more
effectively removed. Specifically, in Figs, 11 and 12, with
the clean gas fed from the suction device 24 and passed
through the filter 15, the gas or vapor of a substance
functioning to remove dust or unnecessary matters and the gas,
vapor or fine mist produced from a mist generator 29 are mixed
and fed through the blowoff nozzle 95 to envelope the
workpiece 8. After brought into contact with dust or
unnecessary matters around the workpieée 8 this gas mixture is
sucked into the suction nozzle 96 and exhausted outside the

) workpiece 8. A much higher cleanliness of atmosphere can be
obtained than obtained by using only the clean gas.
(Embodiment 8)

The outline of Embodiment 8 of the present invention is
shown in FIG. 13. In addition to the arrangement of
Embodiment 7, a robot system according to Embodiment 8 further
comprises the provision of a clean gas curtain created in such

a manner as to envelope the space between the blowoff nozzle

95 and the suction nozzle 96 cylindrically.
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exhaust pipe 42 may be used as a flow passage for exhausting
that gas outside which is sucked in from the suction nozzles
40a, 40b instead of join the sucked gas to the flow of the

flow passage 100.
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& ()- #109§h§)58#}94& g)thes%§¥¥@é§¥(éeed Furthermore, the gas
exhausted with the aide of an exhaust device can be reused
after collected and made into a clean gas by filtering.
(Embodiment 9)

The outline of Embodiment 9 of the present invention is
shown in FIG. 14. In place of the blowoff nozzle 95 and
suction nozzle 96 of Embodiment 7, a robot system according to
Embodiment 9 has a hood 103 fixed to the arm 92 in such a
manner as to cover up the retainer section 94 and is so
constructed that the clean gas made clear after the suction
from a general environment and passing through a filter by
means of a suction device 24 is blown off toward the
atmosphere of a general environment from an opening portion
103a of the hood 103. And, the retainer section 94 is made to
penetrate a rectification plate 104.

The hood 103 comprises a opening portion 103a larger than
a workpiece 8, a housing space 103b for housing a workpiece 8
) and a blowoff port 103c, while the workpiece 8 is retained in

the housing space 103b of the hood by a retainer section 94,

The opening portion 103a has such a size as to cover and

conceal the workpiece 8, e.g., is so formed as to have a

longer diameter than the long side of the workpiece 8.

The retainer section 94 is extended outside from the
housing space 103b of the hood 103 and if necessary, rotated

to reach a workpiece 8 and hold the workpiece 8 (in FIG. 14,

designated with a one-point chain line), then contracted or
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10"_]_A_$&qqq%ngJfr0m a’workpiece 8 itself or a ocessing operation
section 87, and moreover simple. The feed amount of a clean
gas is regulated, e.g., by controlling the ON/OFF and opening

of valves 430, 43p.

(Embodiment 10)

The outline of Embodiment 10 of the present invention is
shown in FIG. 15. In addition to the arrangement of
Embodiment 9, a robot system according to Embodiment 10
further comprises clean gas curtain generation means for
generating a clean gas curtain provided in such a manner as to

'block the opening portion 103a of a hood 103, a partition
plate 44 provided in the housing space 103b of the hood, a
blowoff port 103c provided between the hood 103 and the
partition 44 and a suction port 103d between the partition
plates 44 and 44.

) The clean gas curtain generation means has a blowoff
nozzle 39c for a gas curtain provided at the brim of the
opening portion 103a of the hood and a suction port 40c¢ for a
gas curtain. The operation of fan 2 is so arranged as to feed
a clean gas through a filter 3 from the feed pipe 38 to the
nozzle 39¢c and the blowoff port 103c, from which the clean gas
is blown off, and as to suction a gas from the nozzle 40c and

the suction port 103d.

With Embodiment 10, since most of clean gas blown off
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sucked in from the suction port 103d. The sucked gas passes
through a filter 3 to make a clean gas again and is blown off
from the nozzle 39¢c and the blowoff port 103c. The feed
amount of a clean gas is regulated, e.g., by controlling the
ON/OFF and opening of valves 43c, 43d, 43e, 43f and 43g.

To the blowoff port 39c in FIG. 15, instead of a clean
gas fed from the feed pipe 38, a clean gas, produced after the
gas sucked from a general environment by means of a suction
device 24 is passed through a filter 15, may be fed, or the
gas sucked from the suction nozzle 40c.may be exhausted
outside by means of an exhauster without joined to the gas

i sucked from the suction port 103d.

Alternatively, in place of a suction device, a clean gas
may be fed by the cylinder feed. Furthermore, the gas
exhausted with the aide of an exhaust device can be reused
after collected and made into a clean gas by filtering.

In comparison with Embodiment 9, Embodiment 10 can
stabilize the flow of a clean gas in the housing space 103b
and can create a highly clean atmosphere in the housing space

103b. By filling the housing space 103b with a stable flow of
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shape or to be formed or not formed can be prevented which
takes place when there is a difference in the turbulence of a
flow in dependence on the position of the atmosphere in the
space 103b, for example, for the bonding processing.
(Embodiment 11)

The outline of Embodiment 11 of the present invention is
shown in FIG. 16. In addition to the arrangement of
Embodiment 7, & robot system according to Embodiment 11
further comprises detection means for detecting the
concentration of dust or unnecessary component matters in the
atmosphere enveloping a workpiece 8 or the temperature or
humidity and control means with function to contrel cleaning
means at a desired concentration, temperature, humidity and
cleanliness.

As shown in FIG. 16, through detection sensor 3la

) provided in the space between the nozzles 95 and 96,
circumstances such as cleanliness, concentration, temperature
and humidity of the respective space portions in which these
are disposed are communicated to detection equipment 32 and
the actual atmosphere detected with this detection egquipment
32 and a desired state maintained for the processing of a
workpiece 8 are mutually compared by control means 33. Based

on the differences, the operating conditions for an approach

of the actual state to a desired state are found and the
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regulating the flow of a gas and the suction device 24.
Incidentally, the detection equipment 32 or the control device
33 may be provided outside the main body 91.

According to Embodiment 11, the local clean space
enveloping a workpiece 8 can be approached to a desired state
and the processing can be made more appropriate.

(Embodiment 12)

) The outline of Embodiment 12 of the present invention is
shown in FIG. 17. In addition to the arrangement of
Embodiment 8, a robot system according to Embodiment 12
further comprises detection means for detecting the
concentration of dust or unnecessary component matters in the
atmosphere enveloping a workpiece 8 or the temperature or
humidity and control means with function to control cleaning
means at a desired concentration, temperature, humidity and
cleanliness.

As shown in FIG. 17, through detection sensor 31la
provided in the space between the nozzles 895 and 96,
circumstances such as cleanliness, concentration, temperature
and humidity of the respective space portions in which these
are disposed are communicated to detection equipment 32 and
the actual atmosphere detected with this detection equipment
32 and a desired state maintained for the processing of a
workpiece 8 are mutually compared by control means 33. Based

on the differences, the operating conditions for an approach
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Incidentally, the detection equipment 32 or the control device

33 may be provided outside the main body 81.

According to Embodiment 12, the local clean space
enveloping a workpiece 8 can be approached to a desired state
and the processing can be made more appropriate.

’ (Embodiment 13)

The outline of Embodiment 13 of the present invention is
shown in FIG. 18. 1In addition to the arrangement of
Embodiment 9, a rcbot system according to Embodiment 13
further comprises detection means for detecting the
concentration of dust or unnecessary component matters in the
atmosphere enveloping a workpiece 8 or the temperature or
humidity and control means with function to control cleaning
means at a desired concentration, temperature, humidity and
cleanliness.

As shown in FIG. 18, through detection sensor 3la
provided in the housing space 103b of the hood 103,
circumstances such as cleanliness, concentration, temperature
and humidity of the respective space portions in which these
are disposed are communicated to detection equipment 32 and
the actual atmosphere detected with this detection equipment
32 and a desired state maintained for the processing of a

workpiece 8 are mutually compared by control means 33. Based
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a flow rate regulating valves 430, 43p and 43q for regulating
the flow of a gas and the suction device 24, Incidentally,
the detection equipment 32 or the control device 33 may be
provided outside the main body 91.

According to Embodiment 13, the local clean space
enveloping a workpiece 8 can be approached to a desired state

: and the processing can be made more appropriate.
(Embodiment 14)

The outline of Embodiment 14 of the present invention is
shown in FIG. 19. In addition to the arrangement of
Embodiment 10, a robot system according to Embodiment 14
further comprises detection means for detecting the
concentration of dust or unnecessary component matters in the
atmosphere enveloping a workpiece 8 or ihe tempefature or
humidity and control means with function to contrcl cleaning
means at a desired concentration, temperature, humidity and
cleanliness,

As shown in FIG. 19, through detection sensor 3la
provided in the housing space 103b of the hood 103,
circumstances such as cleanliness, concentration, temperature
and humidity of the respective space portions in which these
are disposed are communicated to detection equipment 32 and
the actual atmosphere detected with this detection equipment

32 and a desired state maintained for the processing of a
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43q for regulating the flow of a gas and the suction

ice 24. Incidentally, the detection equipment 32 or the
trol device 33 may be provided outside the main body 91.

According to Embodiment 14, the local clean space

enveloping a workpiece 8 can be approached to a desired state

the processing can be made more appropriate.

{Experimental example>

FIG. 20 is a perspective view of a wire bonding apparatus

with clean unit to which the present invention is applied in

practice. In FIG. 20, Numerals 62 and 63 denote a fan for a

clean unit and an HEPA filter for dust collection,

respectively. Under operating conditioned controlled, the fan

6 circulates the atmosphere of the whole apparatus interior to

create a clean air. This c¢lean air passes through an

introducing section 64 provided in the top of the apparatus,

is rectified through a rectification plate 65 and lowers

through the space 66 for the bonding processing. In this

bonding processing space 66, there are a processing support

plate 67 heated at 300°C and a workpiece of circuit substrate

68 placed thereon are laid. By means of the bonding drive

section 69, a bonding processing is applied to the circuit

substrate 68. On the other hand, to make only the atmosphere



10HB10%44&' () - F+: $10%4& () -:!f) 9$109%HH& ()- -faB~ @3#1099- 3109& () - &Y+f
109%&' ()-!Ly) 109% ()-L$10%& ()-yLGLOY%E () - s$109%& ()- B~dE:/ 10

1088#10%& () - 6@ 1L0%&' () - &4 "109& () - &310%& ()-91109%& ()-9, /! 109&4¥2%03: /
10LL' Z109%& () - sy#10%& ()-3 10%& ()- y#109%& ()- SUM0%& ()- 10%& ()- 10~ @
10$109%& () -1 9%40%& ()- 109 ()- 10 10 10L +g#109%& ()-'99,)!109%& ()->| aB~ @

et R R, KORC A M MR TN

10,6 S RS a0 e 1 I S RS g
discharged from the blowoff nozzle 70 and most of the
discharged air is sucked and collected into the suction nozzle
71. The collected air is exhausted outside the apparatus.
And, the atmosphere of the bonding processing space 66 is
rectified through the rectification plates 72a, 72b and 73,
passes through lead sections 74 and 75, Jjoins together again,
is made into a c¢lean air and is circulated by the filter 63.
By dint of a clean air curtain formed by the flow between the
blowoff nozzle 70 and the suction nozzle 71, the local
atmosphere above the circuit substrate 68 is kept to a higher
level of cleanliness than the apparatus interior. In
addition, use of this curtain prior to the bonding processing
rermits the removing operation of dust adhered to the surface
of a circuit substrate 68.

FIG, 21 shows a change with time of the dust
concentration in individual atmosphere at the start of
operation of the above bonding apparatus. The typical grain
size of dust particles to be measured is 0.5 uym or greater and
is expressed by the number of particles in the volume of one-
foot cubic. The spaces to be measured are chosen for a
general environment work place (e mark) in which a bonding
apparatus is provided as manufacturing apparatus, the center
of the processing space 66 in the apparatus shown in FIG. 20
(o mark with right-rising hatching: referred to as in-

apparatus primary screen space) and the top vicinity of the
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10 secondary space). The atmosphere above the circuit substrate
68 enveloped with an air curtain proves to enter the clearest
state at the early stage.

Alternatively, FIG. 22 shows comparison of the result of
the top vicinity (® mark: the same in-apparatus secondary
screen space) observed when an overheated steam at 350°C is
mixed into the clean gas discharged from the blowoff nozzle 70
and the resultant mixture is fed under conditions of the same
flow rate and that of a case where the clean gas discharged is
fed without mixing (o mark: the same in-apparatus secondary
screen space). It is revealed that the mixing of overheated
stean into the clean air increases a time change in decreasing
dust concentration and finally improving the lowest attainable
concentration.

FIG. 23 shows comparison of the time change in decreasing
dust concentration of the top vicinity of the circuit
substrate 68 between the center of the clean-room interior in
the atmosphere of a general environment and the bonding-
apparatus interior. The dimension of the clean room compared
in this experiment is 20 m in width x 10 m in depth x 5 m in
height. It fellows from FIG. 23 that it took about 2 hours
till the clean-room interior reaches to a possible state of
bonding processing (below 100 grains/ft’ ), whereas the bonrding
processing of a circuit substrate became possible in about one

minute from the operation start of the cleaning mechanism in a

bonding apparatus according to an embodiment of the present invention.
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workpieces such as parts or products, comprising:
S a cabinet for dividing the apparatus interior and a general environment;
at least one of circulating means for circulating the atmosphere inside said cabinet
through a filter or feed means for feeding a clean gas into said cabinet;
detection means for detecting the level of cleanliness of the apparatus interior, and
) control means for controlling at least either one of said circulation means or said
10 feed means in accordance with data on the level of cleanliness detected by said detection

means to maintain the level of cleanliness of the in-apparatus space.

2. A manufacturing apparatus as set forth in claim 1, further comprising:
means for forming a clean gas in a line or curtain around said workpiece and
15 forming a processing space having a locally higher level of cleanliness then that of the

external environment.

3. A manufacturing apparatus as set forth in claim 1 or 2, further comprising:

mix means for mixing the vapor, mist, droplets or gas of a substance functioning to

20 remove dust or unnecessary component matters into a clean gas.

4. A manufacturing apparatus requiring a clear atmosphere for the processing of
workpieces such as parts or products, comprising:
an enclosure for dividing said workpiece and a general environment;

25 means for forming a clean gas in a line or curtain on the open surface of said
enclosure and forming a clear local processing space enabling said workpiece to be
processed; and

mix means for mixing the vapor, mist, droplets or gas of a substance functioning 1o
remove dust or unnecessary component matters into a clean gas.

30
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5. A manufacturing apparatus requiring a clear atmosphere for the processing of
workpieces such as parts or products, comprising:
a cabinet for dividing the apparatus interior and a general environment; and
at least one of circulating means for circulating the atmosphere nside said cabinet
5 through a filter or feed means for feeding a clean gas into said cabinet,
wherein a carrying-in preparatory chamber for removing unnecessary component
matters adhered to said workpiece with said clean gus is additionally provided outside the

said cabinet; and
2 mix means for mixing the vapor, mist, droplets or gas of a substance functioning to

1 -

10 remove dust or unnecessary component matters into a clean gas is provided.



