;e3eaaj 6T w, SPECIFICATION Title of the Invention MANUFACTURI NG APPARATUS
W TH CLEANI NG MECHANI SM AND CLEANI NG METHOD Fi el d of the | nvﬂmmmmwwm
present invention refers to a manufacturing apparatus) such @ n
apparatus related to sem conductors orl liquid crystals) working/-assenbl i ng
apparatus for parts and products related to nultimed ti

ia such as optical
di sks, plasma displays or TV, and production apparatus rel at mmﬁ“m
packagi ng/ processi ng of el ect ronﬁEgﬁéFtEAlTﬁO@I ectric cirecui teﬂ ““l“m“l”lll
requiring a cleaner environnment than general environments in the+*coooor+
manuf acturing of parts and products. Specifically, the present invention

refers to a manufacturing apparatus including robot.systemwherein it is
made possitbi®e b PheckREeRbt RPi eces) such as parts or products) at high

quality by the provision of a cleani ani f ] cl ean space

with very few ﬁA@{HSP%ﬁ%%&é%éA%ﬂgpgﬁﬂt giiwlg{?cwmn t he

at nosphere, that is, cleaner gnyi space) than general in the
apparatus to execute various gﬁjkéﬁggggggngﬂrﬁggoperati ons inconpatibl e

Wi th dust, unnecessary conponent substances or the like, and a cleaning

met hod. Background of the Invention 2 kith a manufacturing apparatus for

sem conq,liq;th.f 3{”{1 ![t;pfg gln’%é(ﬁf‘l’é/ electric circuit substrates or other

preci si on produc e presence of fine dust in air will greatly

affects the qual idye Q&({ Of AL O RePLEJUED. o Thidsu PRRRMTAGIUY | NG appar atus
used in such manufacturing are placed in a so-called clean roomin which

dust insPpardittud ENBNEH &8 Prdd@dtisNchppReataEYeelhdedvaid Ous processing.
A.wel | -known clean roomis so arranged as to naintain the cleanliness by

t aki ng &etliVhAIdtdrd G NEi 4widn cFPst&X8PWOrkinkl akiendldagof a high
efficiency particulate air filter (HEAPA filter) enbedded in the ceiling
and cir agipainatyd tfoSudr s dredhinproduc basrebetédl towmad timeldisanssudhl )asi\n
enornmous investnment is required for the construction of a clean room not

di rect | pptdicatled itsks hep Jeesnd atisplays obrpdVi sand productson AprEmatus
operating mai ntenance cost of a clean roomis enornmous. (3) Operationality
i s bad. redetedoicemaqkrae ingy Frycenningdned abectraniecPpytisedds

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 including‘robot_syétem 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



to arise in manufacturing cost. And generally, with a change in the type
or manufacturing process of products, arrangenent change) addition or
renoval of manufacturing apparatus is frequently perforned. Especially on
t he change of a manufacturing line, thg clean room nust be naturally
reconstructed, but it is extrenely uneconom cal to reconstruct the whole
cl ean room f ows€RCh ﬁhhthcméiihgcatﬂpa&aiﬂww agd i ¢ gd b & D8randi gurgover
it is extrenmely wasteful to 3 design and build a clean room at each tine
i N accor¢Eycea s f dl éctpilel cegdcibnusadistrated idre.o ther asreadshen wel | - known
cl eaning device) there is a clean spatial passage device smaller in
struct urgerédrait 1, genky athel panseaom oy fimecelstvelry dimkwinbl tghettily
openended clean roomunits having a definite internal volune, this is
provi decefif¢dt s tleeuivelli vyl paefandaaceardeme mroashapte. arfthwer eover
constitutes a continuous and |l ong clean spatial passage. This clean spati al
passage W bac il ing appangdesst usetdypas suGhe mag uf athiening haxe gplaced
manufacturing apparatus is installed in the clean spatial passage and the
other isim &sctreRalled aleanuraefuipnghdghadasds ins aistang eeneved geher al
envi ronment . and conpected the cl ean spatial passage and workpi eces are
uni quel y* durER kP YRAEr2Rdr BEEYCENECE| BaF iop&: PReosassdife to fulfil a
predet ermi ned processing operation. It is considered that, if, such a dean
Spatial passdbd kT EROTR CIBRByBEOmAAF ROIAFTEREGH A7 TP MR S R P
line can e coped with in a relatively sinmple and flexible manner only by a
change i %?é;%ﬂ?iﬁmﬁﬁmﬁékb?gc?eﬁheFBOﬁﬁﬁnﬁpgoa%$ﬁtﬁ?%ﬁﬁnﬁﬁﬁ(Fﬁﬁﬂp %hpora
bur dens 0 ' t i ficakieon. f.acturing i be saved
WY WYA{& J M#%ﬁ 8kk?B; 8 c?vf gg{} 1311 1 4 S AL

as conpare a general clgan room 1I'n however, the "provi sion or

connect i Gy gy | diﬁ’éld}JaémBT@é‘&éé‘C%Hr!tHQ 8RR AU cclri»ctxﬂéé(}%gc'ﬁ?‘.” spati al
passage brings about a portion of air to locally stay behind or

contam nat i ons,dy JJE‘cPé?é_&U”}'J;&BeHaQUEhEQféliEbQBF P3Mderd) the air flow ng
state or pressure 4 distribution inside the clean space and accordingly

the clean rogqmMusAn kénd LAess JNRdestREABSE EUCLQUidRA fRYTEWHE i N such a
manner as to be adaptable to an new clean roomin consideration of the

vol ume @orsitape: tafort hef vhod Be£h epioipace diekodlyg re lateaniteg tdavi ce such
as air filter for renmoving dust in the space and circulator fan for

ci r cul atmamyp fidvd vt imng |afy, pant s orcpnddtconmer for regulating the tenperature
and humdity or the like. Thus) a long period of tinme is taken till the
conpl eti on of( 2dor Kheampematingioneiptehaneei socatpedbleemledat moem ddvant age
expectabl e’ for clean roomor spatial passage device is greatly reduced and
not so @@amA&-ent of effect is obtained. Besides, with such a general

cl ean room or cl ean spati al  passage device connecting clean roomunits, a
wi der space ﬁﬁgn Grenaddarabhce dFtP2fhe need for truly clean environnents
nmust be kept i

' | t dingly the. d Zi i nt
of "t he- above e AR Cb) ohni (2 CORGTELBHER REEVFoRtFeaidd JEAM ol ly.
wh I t h ' ded | v, wh [ [
AR S VS e R T A S et R
has b t d ' h [
R g A b A i e i L

of _CONSUuGlelen o0 1% TP U CAWAS HMTESE BhaRh 2BE L 8HEN 23 pRheARE0G OF cl ean

space passage device as mentioned above and plant inveStnent for the

i nstal | QR et NSt Y med. 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



For the formation of an inexpensive clean space, it is Substitute Sheet -
23 January 2003 -5 inportant to save the expenditure of managenent and

mai nt enance for clean environnments including the operating cost and

mai nt enance cost, by contriving to m @ mze the frequency of replacing a

hi gh-performance filter such as HEPA filter used generally in a clean room
or the Ilike, an C%ké% car bgn absor tion filter for renoving a p0|sonous 5

conponeﬁ?sdﬁntﬁé Mt b ot eheli BfodRt 26FCELERF A tHuch as
air and nltro%en fed t e clea S ace or by the downsizing or
ener gy- gaWPﬁd 6 f@ %uch as ventilation fan. At present,

however, exc dust Ieanl asure usi ng e _exi .
hi gh- perfor nceaflfp néhth%e DoveS %%%}%g|%e%6°%ffgé |§e1ﬁefhod for

formng g o 2Re a4 T4 I'&t rseageeq%ae'vfcoe s{mi‘ig&e AhQ{‘r&QEuSLe@HEh”%SS of a

hi gh 10 pértor nce f er,” for exanple usi ng an I nexpensive

m ddl e- an fo covering
and renggﬁﬁgggaggﬁfﬁtghgkgucﬁﬂgy ust. %g%ﬁgry %?lgﬁe ?§€£§f|o%pf§ The
present ¢ LA¥ANLI QB n2irEB mt AnALY 835 i Hg ATEdd £ R €e ONSLOFnAPI o 2limble tadqve

problems, or to at least provide a useful alternative. The present

inventi @8 previded @ifRnWl aelgwiired apAimd Usnd estl-dh démén €| SREpat Ewgphere
for the processing of workpi eces such as parts or products, conprising; a

cabi netmépeotieyi dongtiliatappar aldik inidld Andntbieg oehedinl spaviadnment ; 20
at | east one of circulating nmeans for circul ating the atnosphere inside
sai d cabaasagehr olfhhsacllelanerspart ifede pamwsae fdevieednainhy cipahudas into
said cabinet; detection neans for detecting the |level of -cleanliness of the
appar at teoi hypeser, Oard isont schemearthdtora omriuiddivgieg 4ppatrabiashés one
of said circulation means or said feed neans in accordance with data on the
| evel oinsteddpidnénstbet cdeedr Ispaddied dassrdormb hastherndsntain the

| evel of cleanljness of the in-apparatus space. According to such an

arr angefehenestheé ehBaauABSSNGIAE RRRAC ifarkt Unahal R BY & cabi net
froma general environnment is circulated through a filter provided in the

appar at gnerfd FEVéF°BPeBFe&HFIﬁ&ﬁ?qQ¥ﬁqu$Qﬂ [ﬁﬁﬁ?k%. BaSFafSed. And,

since the nanuLacturlng apgaratu is made jnto a os OSSI Ie seal ed
struct 2w PR PREEFd®5F PREWBE é’atﬁ"n“e"tle Yl "bgj% °#R such a

[t e TeretBPatBros hnangdn. Mr=ails ?eir‘#nen df%rﬂecéé‘ f?%parat ol e
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



Substitute Sheet - 23 January 2003 -6 apparatus, the intrusion of
pol l utants such as dust from external environnents of the apparatus can be
prevented. And, since the gas resultant fromthe direct cleaning of the
at nrosphere of an out-of apparatus genetal environnment is fed to the
apparatus interior, the pass life of the filter can be prolonged in | eaps
and bounds. And since the space inside the 5 apparatus is nuch snaller than
the cl efhl §bohbuthenappaideushencdeiadr sPactheand Ao RAlBE Lt §hg gdsianed
cl ean at nosphere by selecting the operating condition of a circul ated
venti| atiof bt Pl eERf hERGIe hECRARSET IS el RRDHEFREEEACLRaBHGR & a
filter (selection of an HEPA ;r'hh'ter or m ddl e-performance filter according
to the JHRSEY . 2ntP B nedeRtARMG: 40t 8P MG afhaR KPR cHRding to
enbodi ment s .OJ t he, gr es n%: 10 iTventi on can be | sﬁal l.ed. in gener al
envi ronments Hateah 2ha ’é_ecgﬂ BBEs8&uSSFRA tHou ea‘bt?%}ﬁ &caf8 gpace
constr U AL Ol P £! EP0. 0N gOUERLALBL AL SUGh A% Sal dr gl cAlpEOomCr
cl ean spatial padSsagé device conneécting clean roomunits as nenti oned above
or a gr ! Lov [ e J_nstal J I an
i nexpenﬁseé;inrﬂdqg%%zg%%%?i%?/‘_E\Ang?tf%gfgégerfﬁqﬁ r%goglpﬁﬁgéggn%rgggc?ggcan be
| mpl ermeriegl,, Jih W RERENL s SAUENEDAN-LULIRG ol PGy A6t Uhkng
apparatus requiring a clear atnosphere Tor the processing of workpleces
such as Al OF & XMt BikEONMPThEENTa 3ABn@NPedsiyE ot the/i dé Ngakahd
wor kpi ece and a general environnent; nmeans for formng a clean gas in a
| ine or il aiHe WorhpkEe ©PEN SHrkasR, Ohndaicd neegheIidleyy akefOrigng a cl ear
| ocal processing space enabling said workpiece to be 20 processed; and m x
means f @robldmghdte tlepcddvamsige degpeetable Faxr eflemrsulsdmnee
functioning to renove dust or unnecessary conponent natters into a clean
gas. Thepwtdsdntpaseegs i devidsoiprgredéd yaredugkeal taord np appargxest
requiring a clear atnosphere for the processing of workpieces such as parts
or prodeettentcomfpréfiant 6 ebtabhedt for dividing the apparatus interior
and a general_environnent; and at Least one of circulating neans for
circul ati ng tBesigtafosphicile swehde genreredbcAesn: moouyiPm & i¢ke@nor f eed
means for feeding a clean gas into said cabinet, wheréin a carryjng-in
pr epar af&A} IeHaFRSS 485 FLRRA P RRCEEBEaFY S EONFTOREh U idt® erds WhHERFed to
sai d workpi ece with.said clean gas is_addjtionally prqvided qutside the 30
sai d calfiPf&e zh‘?d’ &I@F r?e%?%lf%?gﬁ?ﬂ"hbﬁt ﬂbeVQBSP, )éﬁirst%,r“g'ryopﬂcﬁe?asn or gas of
a SUbSt%@%iggﬂggﬂégﬂdggéckg ﬁ%%?tiﬁugec Qggtsia % %%%P%%%é%%%%gly the
downsizing 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



renmove dust or unnecessary conponent matters into a clean gas is provided.
Brief Description of the Drawings 5 FIG 1 is a schematic drawing of a
manuf act uri ng apparatus with a cl eani ng nechani sm accordi ng to Enbodi ment 1
of the present invention; FIG 2 is a schematic drawi ng of an aspect of
manuf acturi ng apparatus with a cl eani ng nechani sm accordi%sf'ﬁ‘t% I ment 2
of the present invention; FIG 3 is a schematic draw ng &S ‘agaNe08spect
of manufacturing apparatus with a 10 ePeani ng mechani sm according to

Enbodi nent 2 of the present invention; FIG 4 is a schematic drawing of a
manuf acturing apparatus with a | ocal cleaning nmechanismaccording to 8

oo, et b, B BSBOLHOTfn ShSnl SESTBb
equi ppednsiudingnt@nspéreting aott ahd i mgintdmenes easti by weathiainigs o asinomadk ndet o
Enbodi mc"f[']etqulelnco)}c ott rrg:%la%{n?gsaegitghip%\rl O%Lr?cré;ﬁlter such as HEPA filter used generally in a
clean room or the like, an active-carbon absorption filter for removing a poisonous
5 component or the like, by reducing the consumed amount of clean gas such as air and
nitrogen fed to the clean space, or by the downsizing or energy-saving of a motive
equipment such as ventilation fan. At present, however, except a dust cleaning measure by
using the existing high-performance filter mentioned above, there is no effective method
for forming a clean atmosphere equal to or higher than the cleanliness of a high-
10 performance filter, for example, by using an inexpensive middle-performance filter and

more positive technical means for recovering and removing a pollutant such as dust.

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



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

ct eani ng nmechanismin a manufacturing apparatus with a cl eani ng nechani sm
according to Enbodi nent 5 of the present invention; FIG ? is a schematic
drawi ng of anot her aspect of structure of the |ocal cleanj n%.rrec anismin a
manuf acturi ng apparatus with a cl eani ng nmechani sm accor di iyt i ment 5
of the present invention; FIG 8 is a schematic draw ng-@® “@pHay t her
aspect of structure of the local cleanbng mechanismin a manufacturing
apparatus with a cl eani ng nmechani smaccordi ng to Enbodi nent 5 of,the
present invention; FIG 9 is a schematic drawi ng of yet another aspect of

struct Ufagaafumtsh%é R AlsicH 8@@5@%@%&@@ s fRrTRRIEAR A BEmeRR RS With
ng to Enb

a cl eani mechani smaccord odiment 5 of the present invention;
FI G 10 apparatuisafaarbet prevehtadyi Agd,ofinee thmarga$ assulinntnijoraphadatascleanidy ef theeani ng
mechani Sartrr}lgscpigrredcia fna% gucg-o -@?8&5&? rg]gne?'alognv}rgr?mggt%ss ergit toitge\:/ g;;]ptalrac%trlls interior, 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 11 is a schematic drawing of a robot systemwth a cleaning nmechani sm
according to Enbodi nent 7 of the present invention; Substitute Sheet - 23
January 2003 9 FIG 12 is a schematic drawing of a robot systemwth a

cl eani ng nechani sm according to Enbodi nent 7 of the present invention;, FIG
13 is a schematic drawing of a robot systemwi th a cleanigtyS m
accordi ng to Enbodi ment 8 of the present invention: FlG-234andary 2008 enmtic
drawi ng of a robot systemw th a cl eanl7Rg nmechani sm accordi ng to Enmbodi nent
9 of the present invention; FIG 15 is a schematic drawi ng of a robot
systemw th a cl eani ng nechani sm accordi ng to Enbodi nent 10 of the present

I nventl QR ove dust or unnecessary component matters into a clean gas is provided.
Brief Description of the Drawings

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



FIG 16 is a schematic drawing of a robot systemw th a cleaning nmechani sm
according to Enbodinent 11 of the present invention; FIG 1? is a schematic
drawi ng of a robot systemw th a cl eaning mechani sm accordi ng to Enbodi nent
12 of the present invention; FIG 188s a schematic drawing of a robot
systemw th a cl eani ng nechani sm accordi ng to Enbodi nent 13 of the present
invention, FIG 19 is a schematic drawi ng of a robot systemw th a cleaning
mechani Enbedtoedtng 06 EhBodrsssntld Ny HELHr esent invention; FIG 20 is a
schematic pers ective view of a wire bonding," " ar at us 'tz a cl eaning
mechani sm i nFp¥achi &8l 2ugehemaii ce F5EH 1RENtC fmﬁg}%}' egﬁﬁ?CWnQ ntion; 10
FIG 21 is a gra ph show ng the cle?\nl ng performa rreasure 1553%” of
dust co‘h%’é\#f?'é‘f?ﬁh’j‘goﬁpaaﬁaﬁ‘ésba’ﬁ& Yedning Tunct I5A

with means for controlling the cleaning mechanism according to
Embodiment 4 of the present invention;

FIG. 6 is a schematic drawing of an 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. 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;



apparatus with a cleaning nmechanismin FIG 20; FIG 22 is a graph show ng
the cl eaning performance (neasured result of dust concentration) of a wire
bondi ng apparatus with a cleaning nechanismin FIG 20; and FIG 23 is a
gr.aph showi ng the cl eani ng performance (measured result of dust
concentration) of a wire bonding apparatus with a cl eani ngubgtt¥taihest i n
FIG 20. Description of the Preferred Enbodi nents Referri &8J2miarnd003

drawi ngs, enbodi nent of the present invegntion will be described.
Incidentally, to |ike arrangenents are |ike synbols assigned and the
description thereof will be omtted. (Enbodinent 1) FIG 1 shows the
outline of Enmbodifnt 12 éf #hechnoeddnt dravie iddn2 ThPSt nurtfescwithng
apparatus is provided with.a cl eaning devi e fdor cleani ng .t he inner

at nosphere tfef¥b8 RS af’éf'mt%ce“irﬁt‘gﬁ‘b? Eg"f % ﬁé‘eﬁgpér%’f “aRg°ERRE gener al
envi ronnment s; ar &, Wdiswi.ded with a cabinet 1 of the apparatus and the

at nosphere inside the apparatus is passed through a filter 3, cleaned and
circul ated by usiFig.aiBaps 2 asheRbt V€ SRINIGE. oT0abeoispeGiyisiten after, passi ng
t he upper space 5 of the apparatus and rectified by a rectification plate
6, the at nosypleandng| papkenisw agghrdifg |teEnBodiné e ed ttheopghs art
operating space 9.in Wiich a processing operation section 7 11 executes
t he processitfy®5t*9 hor kpi ece 8. After rectified through a rectifying plate
16, the atnosphe r d . kpl gc i s | to t.he flow
passage 13. The g?%gsgﬁg%%cgggé?ﬁln% Sgggﬁeélgragt%c?ogys?%fée"bpweﬂ;t Pon of
the processicn@aapRg ahé HhrEal bOBoFd g @bNhbeRERUAERY 0 k0t nd 1pdes gt Ur ned

t hrough the fl ow passage 12 and the above fl ow passage 13 to the filter 3.
In this wayintvketpemressi ng space in the apparatus becones a clean state
all the tine. In_order_that unnecessary matters such as dust generated by

wear of nechani cBFC ot dti BnSB}Fe”Earfe‘cpflGE&’é? Rf (?péFEf’foﬁy%"eeﬁ"_t M3th7adoes not
fR P T R e S
operati on SgaibRBidh; '

FIG. 16 is a schematic drawing of a robot system with a
cleaning mechanism according to Embodiment 11 of the present
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

invention;



And to nmake the interior of the apparatus into a slightly pressurized
state, prevent the intrusion of unnecessary matters in a general

envi ronnment and stably nmaintain the. atnosphere inside the apparatus during
the processing, a clean gas passed frbointhe gas feed pipe 14 through the
cleaning filter 15 is fed. According the above arrangenent, since the space
inside the apparatus is nmuch smal|ler than a general clean room a high
level of cled%ness is BpEEFPRISPAVANREhSPE CilR@ndiE RITERTTRPEPe
circulation wi nd, anount of .the atnosphere and desired clean state can be
creat ed (RF ABHGDITSHYL & RS SR EUPABPSRLRARACRIDT & AN Dyl Ring a

structure in consideration of the s age of a,gagg%]ogp a cl eaner atnosphere
(0] at

can be P@Hﬁﬁf%ﬂ%ﬂﬂﬁfﬁkﬁe?&ﬁ%ﬁf%ﬁemé9 angsman 4 has only to
it th jng i | i t . ((Enbodi t 2) Th tl
rom e the Biapess) 11 5 gEReLgL sy LONTERL (PRI, gl Tne ol n
the arranaenent. Of. Fbadi feng, o) goﬁ@éﬁt?@%ﬁ%gﬁ°o%'%@@f¥%r§§: U Fmis
I 0 a '

nount abl’é "Oor 4 case ere Tt 1S desire a ¢l eani'ng mechanism by

recons”a#btair%rtufsorwi% ISt itrE%”HQéHEHEE gigpmg&}t%;ha&ﬁmg no cl eaning

mechani smoriginally provide rern can be coped with. According to the

scheme of Fl @1g2, 250w Ng & esNbRiRgarhbeanktag %3 bekfdradpunted to the
mai n manuf acturi ng apparatus body (cabrnet 1) for an existing manufacturing

appar at Ymel@vired 1@ 518 NHIPE Nadhean PraYi 880 bReaewiret Wohditd can be
easily mounted by nmeans of a fitting jig 17A and a function simlar to that

of FI G abpeaathe ohbitdi nedlAid dedhefletWahemcigaprcg @oi.t 17 are a fan 2, a
filter 3, arectification plate 6, a gas feed pipe 14, a cleaning filter 15
and a rectification plate 18. Wth the aide of the rectifying plate 18) the
at nosphere passed through the fl ow passage 12 and the fl ow passage 13 are
rectifi ®e¢samd prtdtour edfd tthe thee ferred Hhkodihenksof FIG 3 is useful for a

case where the
Referring to the drawings, embodiment of the present

invention will be described. Incidentally, to like
arrangements are like symbols assigned and the description
thereof will be omitted.

(Embodiment 1)

FIG. 1 shows the outline of Embodiment 1 of the present
invention. This manufacturing apparatus is provided with a
cleaning device for cleaning the inner atmosphere thereof.

That is, the interior of the apparatus and the general
environments are divided with a2 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



cl eaning unit 17 nentioned above cannot be nounted to the main
manuf act uri ng 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 43 device 23 are a fan 2) a filter 3)
a gas feed pipe 14 and a cleaning filter 15, connected to the upper space 5
of the apparatus via a gas introduction pipe 21 and a ventilation

connect ienegetds ovh@ 2peecle spingceédat soxkbliewepdssadd ter amttai fied passage
13 via a gas introduction pipe 20 and a ventilation connection section 19.
Li ke t hithraughta aeeet hyf Yheg cpbahendbunithel rtme sphege amase sredif a@eraskng
apparatus in reformcoping or by connecting a plurality of manufacturing
appar at Udhe ¢'eHP iR nH%nie@ogEeﬁbFafﬂGH-@&ﬁ?P@PIéé'clé$mlﬁf@ﬁﬁ?b%rES

t he arrangenment, nodi ficati on acconpanying a change in nuf act uri ng
apparatﬁ?Qﬁa%ﬁkﬂﬁi%#ﬁ%rg?%ﬁﬁ%Enggg ¥BetHQeFﬁF98&u8Figﬁ%ﬂPQ?Qﬁﬁﬁhﬁﬁaratus
is inplenmented rapidly, and at |ow cost. And) if Bhe fitting structure of
the ventdR&A&GPREGHIRAI DN st P bReT 1825R4P85Yi A0 hd lciard %ﬁﬁéce 23 are

i li zed,, t i devi 23 in,the f f j
oniver Sl 26t U1 cLEAP g, deyhcpp 22 SR Tuibe STt TG po
of "t he RiSSe JAWenti oy i, shoun, | N FLGy 8 WL EghadiTant e 10 addi tion
to a cl eani ng nechani smtor maki nﬁ tFle ol e appaﬁa s interior Into a

cl ean at&:ﬁ}?}{}ﬁg“‘% ddlorddd 10 DIQVEELED Qf1a:hacel nl,eaning Jgeharysen f or

maki ng o e processi ng space for processing a workpiece into a cl eaner

at mosphefe Ay Wi O s G1PaN NGu 80AEEnEERBHUBY biediced evel of
cl.eanliness to be formed than the external environnent. Needl ess to say,

the cl egldmgsicddl dferd Oreh MO kn&PpsecessihgNoberadicaseedhdioh 7 14 this
| ocal cl eaning nmechanismis not operated depends on the capability of the

cl eani n@o®echat YAl i exid tihe néol edRppadatusai RbekpdkeceSBRCcaHene
manuf act uri ng apparatus with this | ocal cleaning mechani sm nakes only the
m ni NUMstetdssapp siraices o Ngtlspafkow npasaaeghlyisl earaageds doemstzean
wor kpi ece can be processed by using a cheaper clean space than a
hi ghper fodr rbec ® sl ddrew axdfintlBespriesessing Epbodt kent s@cthypnudi-ng t he gas,
vapor or fine mst of a substance functioning to physically or chemcally
renove dust démdurhfededearshasintesion af nhhefaerarghysappiraruslighsl
this in the clean gas fed to the apparatus interior to collide wth and
cont act PFI§& SaT dtetensiRre YRt abpar betsus i PECBIBRFPA§SART di scharging
unnecessary matter therein to the outside, dust oi unnecessary matters in
the man@eFdeds df fHFEERatnl G HROMBIRY BPAoT E2BI T BREDERYD TROFIG 4, to
make the | ocal space near wor kpiece 8 into a highly clean atnmpsphere, the
the pxi SEtfed ohhdentese

i
cl ean g&SMSSERTESH B e PPS ARTHP TS 22 4TED SA18Ra A P4 on

Ina f'%%%rp%%sed 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.



is blowm off fromthe blowff nozzle 26. Mst of the blown off clean gas is
sucked in by a suction nozzle 27 and exhausted to the apparatus exterior by
t he power of a exhauster 28. By dint of a curtain of clean gas forned

bet ween the bl owoff nozzle 26 and theiguction nozzle 27, the workpiece is
envel oped with a cl eaner atnosphere than the whol e manufacturi ng-appar at us
interior. That is, an atnosphere locally different in cleanliness is
produced i nsigde opemtide 4ramas achlyi g mppatatrutheAlfdrerards ired yinbg use of
cylinder feed in place of the suction device 24, a clean gas may be fed.
Fur t her mererdlhenydserentst ed from t he exhauster 28 can be coll ect ed,
passed through a filter again and reused. Alternatively, wth the cl ean gas
fed frorhBmiedsiueritor? devi ce 24 and passed through the filter 25, the gas or
vapor of a substance functioning to renove dust or unnecessary matters and
the gas, vapdheorutliaariaf Prbediventrdnrd &het PFefant ormvENgien nifed and
fed through the bl owff nozzle 26 to the manufacturing-apparatus interior.
After brsdegm iimtFdGork-actAeFeRd §ngt tor thﬁné€€§§§ﬁ9‘eﬁ’&t t%'fsE’?ka‘%Héent

manuf act uri ng apparatus, this gas mxture i s sycked intobthe suction nozzle
27 and éxh2uSPeE SRGHUP? el BpEPEL BECHANFHBH 1Fi FRA" t@ M T C2Fe

at nosphere can ,be obf ai.ned, t han tai ned by using,onl,y the clean gas.

( Enbodi ¥&§Fe4tt i eﬁhﬁ?%et%fa‘g%bﬁd?ﬁﬁﬁf’}‘/ﬁgofne REAHS tei-’rzf'zt invention is
shown in FIG 5. By nmeans of a deteciion j .

manuf act&FoRG PSS LS O T oA i?JfBﬁglgﬁcrﬁagg?égégg‘l&%ﬁgs%gipié%ndc%nﬁaé 15%)

t enper at ur . 1. di t Wl IRV p i J C LRg
appar at 0 GRarp (A adriartted Mo 1k ERELLOCRECLRARK RS d1D ST RO EEY,
detectig¢pnstrunment 32. The actual atnosphere detected by neans of this
detection i1nstrument 32 and a desired state to be retained for the

processi ng ofscr MY &L thél £ck&IPas LUrNGL h2¢aghotlifgr H)dRARhOfe Aa
control device 33, the operating condition is found in such a manner t hat

t he act 4ale agiidlge v QaChas wowiecéd et tA6 fhahemanulflae thasing of the result
of nmutual differences, and the operating information is conveyed to flow
rat e regplpariatgsydlody J4abiddt ahll B8de dnrexbdatickl maguL sfctur@ngs sucti on
device 24, an exhauster 28 and the flowrate of a gas. Like this, by

cont r ol leipparatesf imving e sebdanminglevechafismt promikdadsttdrerzdrancdthhe f1 ow
rate regul ating val ve 34a, 34b and 34c by the control device 33, the

at nosphand ti caphdeagparidtuseoant ot bripeaed o6 a ddsitiad g d7A and a
Incidentally, the detection instrugent 32 or the control device 33 may be

| ocat ed fsaediiga sH@id@ufteR tthd e BpPEF at isCapERBoAPIEAReS) THE tRRISHe of
Enbodi'ment 5 of .the present invention | owmn in.FIG.. 6, 7, 8 and 9. In

Envi ronr‘h@ntth& clgerdnguttne bf .%r?;l‘éaﬁgﬂzgna%hgﬁi%ﬁlrr di'siPng t he
oL ean! | BEe3 B b oSl Spope | pLopSSEThLey S shas lin ndmntal
to the H%E%%%tJ @%%ng¥kation 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



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 fromthe feed pipe
38 between a bl owoff valve 39a and thel® suction nozzle 40a. The cl ean gas
sucked into the suction nozzle 40a is exhausted through the exhaust pipe
42. And, upt doexhaust nt of, t : r equl at ed
by neansd%\?f?% g%vgr%?g geagﬁa%fng \?gll\?%s@?:ia aang(?%?begcp%} Acszlc‘gr%“?lggto t he
above ard phge(mats; fceleas, abORARBEER itd AHAMIL A i dise SPace dle above the
wor kpi ece 8. This structure is useful for a case where unnecessary nmatters
are genefpy£chtils av 5484 | gayaphtt¥ahieerohhe iwer ki egRl & Vel f1HEidsom t he
processi ng operation section 7. The structure of a cleaning nechani sm

accor di ngbrirfed tion PE€SED6N| PTEARHO0BonBBRWed to-laGf Iow dmasere o2 tHad af
FIG 6 and is characterized in that the atnosphere above the workpiece 8
can be ripvacedk gy 1h ¢the segusr edtapduettioBy pidieu20 nnd e f eed anount
and exhaust anmount of a clean gas, a stable flow of clean atnosphere can be
fornmed. vientiel stobon f ¢ennéyt hani sagcaisecddd partition plate 44 provided
inside the partition plate 36, feeding the required anount of clean gas
from t he spadeilbetviets, the pbtaching pheat ededdiagd upd tt Hrlodgh arthe feed port
45 and 46 and exhausting the atnosphere of the space 41 above the workpiece
B from tefe shdnsisrapefacyyr provBararphdsddn fe foad@o f@Riag iax & pl ate 44,
the flow of clean gas jn the space 41 can be nade into a stable flow and a
hi gh cl &aPRssteingie Rwephete ehnmppulpeiusdngnep@eratdssfocdhel. And, the

o e ot STEHL o0 8 S T 035 T80 ISR EY e ©f
n FI(%E . 6 gnd 7 are ones.ig \a/nic@h orély. one upper side is

shut of farﬁ'fri%ei"hed’ta i tins t" aRGRERPUP *F6r %a Sgé & e the

carryli n "n%faccatrd{e:}’ix{‘]g%%zoﬁ@é OSFSEH{iQt% gﬁn‘éﬂ)ﬁ%mﬁﬁ@i I_??xeg)ql:rof nfed from

t he top-tace si € apparatius’s making t he
introduction of a new apparatus is implemented rapidly and at

structures shown i

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 uged in the former
manufacturing apparatus can be’ jointly 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 into 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



18 space 41 into a stable flow of atnosphere) the tenperature on the whole
surface of a workpiece 8 can be nade nore uniformand a nore uniform
heating is enabl ed. Besides, in one exanple of bonding device in the
manuf act uri ng apparatus, a phenonena t#8at the shape of an initial bal

(ball formed by the nelting of a wire used for wire pointing) becones
instable or an initial ball is forned or is not formed can be prevented

whi ch octhis becaheclpmringi nacbhnasmuilsulnert ofeetied digremidscenothehe
position of the atnosphere of the space 41. Furthernore, as shown in FIGs.
8 and 9 wA#Palhil biesehttheveheaninsgi mecheadismg tor ralcan eshe swlehles structure
opened in two side faces and structure opened in three faces conprising the
top face®RRAF3S sinfeefiRes, &iBcenphsysdnuf aftivdH e\ ARRAT &S - ithet hods
by using gas curtains are conbi ned, a w de variety of processing operations
of a workpi®ckPFtorf IRARLIRE JBECRAR 1 FROBEEE SWORLY FhY SH WHHE NESSFBRRE

| ocal |y by adjusting and control Lng the_flow of individual nozzles. In
FIG 8, po{f’q‘ee%?ﬂr?ﬁg 2t b9 r 2t BLENIY RPEER 23 MOSHR R faeé’éP'fZJ‘f%e%B via a
rectificatiqn plate 48 d spatially shutting,off the s e 41 abpve the
wor kpi eccearé%ﬁ t%?%eessgeain%ﬁr ﬁ?ﬂgpf’oﬁﬁsggeﬁeg\k&?ﬁ’ tsl?éactﬁpgﬁibafrf Ehgi’z?lé'SQb
and the sucti 0zz 40b, a cl ean atnosphere i s obtai ned above the

wor kpi ec?ee%éfér%%, Ethéelee"ra‘enedr%fr’r%l'Jnt and exhaust anount of the clean gas are

requl ated by Jans of JJap EfbeataoNtaY ngovalYes 430 AT AUbdBior!n FIG

n
9, by using three si'des gas curtains’producéed between t'h

nozzl es B9 Pt AW 4 NRSLELL00 PRRELSonidE 48DpnYRG.c-A1G) €N at nosphere
i $ obtai ned above the workpiece 8 And, the feed anount and exhaust anount

of cl earHpafies fIorpdniiie/i digt H9Zghgec886ar$IRat@rsan 40c are regul ated
by neans of flow rate regul ating valves 43k, 431, 42m'and 43n. (Enbodi nment

6) The wasnufetafrimpedperdt®s pfnikengr eRest innthet icQR ans gdwwWed ntd-| G
10. In Enbodi nent 6, by having a cleaning preparatory chanber provided)

r enmovi nghenmeresednus nattter soadber edllbda whtkpeede condreitn thied preventi ng
unnecessary matters fromintruding into the manufacturing apparatus, the
manuf acadmospreprariataisi€ ilee i appzaatbe, kaptl rrcavelrdag singdte at all tines.
Beside) in carrying operation of a workpiece between a general environnent
and a nmedgcaangiingg wnsaesIarvroahber| kherginatipt thrarud sigelpidast iar

i kely to be contam nated on account of installation of the manufacturing
appar at U&neses sidive AL taRA riohnehe RapubacturdBEc4PPRRALNE CE® B® process
wor kpi eces. 8a jn the ufacturing apparatus 49) first) a door 54a is
opened 5ﬁ&°§e€b§¥¥ﬁﬁegg¥éf9&%: dating workpi eces 8a is carried into a

i ng-i t h 3 I f introduci .Cl
cariyingin WERR Y O 508 Faughl g ol BLesticiaba iy 9%
bl f, I in.t iNQ= | h t
OO I AAE FUAYAREL T PREPRLMR KSR e W o,

are re"Qﬁ%Qio%nqnag E@%ﬁ%ﬂﬁi&é&?%eby499§@iPgé£P§t988riﬁ4§ %31%%&9@5the

at nosphere of the general environnent intruded 1nto the carrying-in

preparatar p16Aaner 332d & e EXREEF 6o £L 00 B¢ SMEELOBf 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



20 nozzl e 56a, the atnosphere is replaced to nake the carrying-in
preparatory chanber 53a interior into a clean atnosphere. The exhausted

at nosphere enters the cl eaning device 23) passes through a filter 3 again,
changes into a cleaned gas and is cird¢Blated and reused. To be carried into
t he manufacturing apparatus 49 filled with a clean atnosphere, workpieces
8a', carried intg the carrying-in preparatory chanber 53a filled with a

cl ean attiSs s ,a%?‘é”crl‘%m%?%ﬁéaugftef‘%ﬁé‘ﬁ’ia&d“’t d SO ‘557%.°€brkpi eces

8a' t d b , wh t he t f d t d 57

0820 SO SR ) S8 SR NS ALY A% e SoRRSTe
i i 59 | I t d | ir, fed

P oSStk 5116850 41 L858 RSPIRLS SOMANGH Oy VEh RLEsRel,

fromthe ean ic rough’'a réc cation plate e
in the facturi t 49 IS t ed 4.q .t he [ [ 23
via a r;aré]i%fa?’ca |o'pn<91p a‘?%é%iué%%g?guggg.%@ t%hgtlggr?% é%ag%po p?lg%‘éggflhg) a

door 57b ope KRl S a ansf.ers r - Ot
preparatory %a%é%bgﬁf %’?@E 1élﬁt(ezl {égﬁggﬁ %%sspﬁg?g ﬁﬁggpath%rea%{/ le(gﬁ

retai negie 2 ey GHWIBid QY oémtég%%f She ¥18tdeOR537RHE QSRS od NvdpEr

carrying-out preparatory chanber t he unnecessary matters adhered due
t o processianGuEthdde MUK SEese 8o ReRokemaved Ry wsink¢texsdpned gas
bl own of f froma bl owoff nozzle 55b. In carrying out the workpieces 8b'
from t hthag@alems Rrd Whed Iy at DY r COANPEheSal st0 paodaredalf wid aent , t he
carrying-out preparatory chanber interior touches the atnosphere of the
gener al gemeiradirerttS areomeined) andlofed Shranghather dilegloyf fumpeciss a2 6
matters in the general environment 21 intrude into the carrying-out
pr epar attor \thehavdrerf &3 r ing rapwarat hestntandoessahy teat beosightheinto
at nosphere in the carrying-out preparatory chanmber 53b is sucked in by a
suct i oncpdtaicd MEH harh i lmusine ot se e RAtteasr ynngheumapudpmtaroing
chanber 53b. The exhausted at nosphere enters the cleaning device 23, passes
t hr ough @& PRTIEtars 3 thdfa s midttoiee cieafuakgdsingai fhgngurdion anza®l and
reused. (7Enbodi m%nt 7) The outline of Enmbodi ment ? of ﬁghg_pg‘esent i nvention
is showf i A€ egbaps optsigesthe 12BRATASUSr ¢ ScABABL PABBEEIN ngs of a
robot system.wi th the, cl eani mechanism in, Enbodi nent 7, _Together with a
wor kpi egze@&r‘éﬁ@s‘s@ ieghasP ac?r%m%?aSEEi??‘ﬂﬁgaggﬁf‘aP%a%gfdt s robot
system 81.1 rqvi ded in . a general environment. The robot system 81
conpri sgélggrr%in%\&bgz f §:r11ezf‘r{g " ‘arm 92. To the arm 92, a retainer section
94 for L0yl rkpi ece 8, a blowoff nozzle.95 and a suction nozzle 95
are fixgg?"mfaéﬁgrn%g@ is noved by armdrive nmeans such as a servo notor 93
in such a magRer % 1Lkl & ‘Mﬂ%ﬁ&@n@_éSoi‘réﬂéf?EEEQnEOiﬁvQBQ‘i%%S'i@
position 85 in front of the manufacturing apparatus 83. The retainer
secti ongfdwhS i%0 FalF.anded B5 deud£Lief N ag¥REKPL 86€s8nbet-VWBER bwa QribDre
fingers or by vacuum suction. The bl owoff nozzle 95 is so arranged as to
bl ow of inaac haatnfgzturdthg Rivpigatud | o passhges OFuthoast Beebhawnklssport 98
thereof. The bl owoff port 98 is a |l arger opening than the

concentration, temperature 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



wor kpi ece 8 as if covering and concealing it. O is so 22 fornmed, for
exanpl e, as to have a |onger dianeter than the |long side of the workpiece
8. As clean gas, one fed fromthe cylinder, one nmade clean by the filtering
of the gas taken in froma general enygronment, one nmade clean by the
filtering after taking in a clean gas blown off fromthe bl owoff nozzle 95
and such others are utilizable. Wwen the clean gas taken froma cylinder is
utilizedstabe abstheecbasia sficthenresndite o6 mutud 1 chbbf erénite s heapdesence
is preferable. Wien the gas taken froma general environnent is nmade into a
cl ean gashe témepabirgobnfigrodtiosudsi eenverelde 86 flownoraparregulating
limted. In the devices of FIGs. 11 and 12, a suction nozzle 96 is provided
in such wehtmndtat hitbaandcBonfpor coogridddag andran the ®lsw@tioport 99 of
t he bl owoff nozzle 95, but nmay be provided at any other positions. However,
it is mtevigeetti vanfexhaupharcaB prel dhgatfilonw datheeHars£45fe and
pronotion of the cleanliness of a filter 3 to take in the c|ean_gas bl own
of f from the bifwothifiozBY ecoBtrahdingedher fod e HiovWRHItIRR 2E@VESeaf t er

[ t hafilt 3.than. t th taken in f I
i ronrin THR CPRREER g2k, S cPRRCELBH PORE SRR R GALOpoRFhg ( han
th j i.f i | i L. O i f d), f
exanp! o THE A% e % | BHer Ut ARt BFVERAn Sone TPEng WITRPY" S b Wbk pi ece
]?- To taks |0, &ld hel, the ;géfa%eg gENS" Ak <Gy %Q’E‘ﬁ%t. 0?1&&?&%&’% wn off

rom t he "l owo nozzl e 95 10 rake a cl ean~gas, a cleani'ng devi ce i's

provi dechian ddiee o Dl Al @ §hCor el 8BRS AT Ic S GRSt ed as

to circulate the atnosphere around a workpiece 8 by sucking it romthe
suction A& BKutd ide e Ahan@Fa8thain a?pagwuss.our ce) making it into a
cl ean atnosphere after passing through the filter 3 and blowing it off from
the bl owadfbdiawder ) 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 Mecw®Esl inel @BrEgBsdihent &r ot dhet pale semtecessalti aonponent
matters. This clean gas is fed to the bl owff nozzle 95 through the flow
passage shovendirh|Rvgs of6, T ponB tdmed bBowoih Porvtirddmehtt Ifg nMdez|st Bictdhe

cl ean gas bl own off traverses the processing position (working space) 85 in
whi ch a oforkpilesn ihkamtchanibsmerai aéngstbei odesliimegocdsdde Inal

at nosphere containing dust or the |like generated by the operation of the
processiSREGperatirAPes®d i on 87 or the like is exhausted to a genera
environnent, or is sucked in fromthe suction nozzle 96 and returned to the
filter 3 thrdidh theshwi thestgpdapenteh ehruchiye ofe theocd&ahPEpace
for a muz%g}eqe 8<%$rns intp a clean state at the opgpatigggtine of the fan
2. When MR AESE 1 & dtaRH HGt AL & PPRAEAEYSHACHPEEISE % YT a cl ean gas
di sappears, QF.fan %§:s stopped and the workpiece 8 is exposed to a

gener al FERATONEhtS™'SiHte the periphery of the workpiece 8 is a much
smal | er spac enegal_c [ LN i t, of

circul ating g’t Br’g)g‘gwgir%evg]ﬁ? a%‘?ﬁo‘f“gggg ?g % %pg%@?é:\/%lltag% ?’:Eg%ndl ness in

a Short it Qrn GOV Lk Safl ol FLI 8 VEBD! kati0BoaRalles @ digsi red

cl ean atnosphere to be created. The circul ating 24 ventilation is

regul at @R ri®i®ce B icsor%;@diAmytmu%@FFwQ{hoae B30 cRirthhe Yalows«tBo and
43p. The fl ow passages 97 and 100 al so serve for fixation
by using the clean gas fed from the feed pipe 38 between a
blowoff valve 3%a 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.



means for fixing the nozzles 95 and 96 to the arm 92, respectively) but
nozzles 95 and 96 nay be fixed to the arm 92 by fixation neans provi ded
separately fromthe fl ow passages. And, when both rectification plates 101
and 102 are provided either upstream 87 the bl owoff port 98 of the nozzle
95 or downstream of the suction port of the nozzle 96, the gas is rectified
by nmeans of the rectification plates 101 and 102 and a stable flow can be
created. Thou§hcABEiBRokA) thRe2RaVE BFATEEREN for ovi BkRP B 2 HRRBPbeBE dBans
for controlling the armdrive neans. And, as shown in FIG 12, the retainer
section @ht%n?acea Pb@\/aﬁeaf:ﬁe‘*\%maﬂ@eﬂ@cé?sq StoRjPieRe iBHn Bhi®ving an arm
92, is extended or  rotat i.f necessary, to reach a workpiece 8, and after

holdlng ?E%“%BVR%léEe“Be?E$anﬁcPe8a5F|W§ﬁﬁ%ﬁH%P?Qﬁ%ﬁ%ﬁFt%ﬁ?ﬁﬁﬁstﬁée

wor kpi ece 8 in the ace b n es .95 an | f, nece after
the Fan sf?%{"a&?ﬁafiﬁaaﬁaaﬁquag 3%312&1 TS PR b TSl L tked | 1
fromthe nozzJCAae cle ned th q;flltﬁr 3, a clean gas is blown

of f fron1¥%e nozz?5°§%ss e?Bﬁ e mor 6f%%e '8 and separates it fromthe

external at ”Dfll?é‘eé?r I~Q' §ﬁ2§péi@hh%rgfn%%f%anqrsd bR tggSQ{ eposure to

a general enV|ronnen nDsp i1°8 ‘moved an T ohed at the

processi %tiﬁ’@eﬁéléﬁ sbRuAn! InFkec 1% ithen ddie o‘QPrt‘ithecﬁf &1¢. 6

processed i n the processi hg operation section 87 of the manufacturing

appar at Usnd 29 SRariMtéRYzE81 $nPERGES hRY a thib sIHY idkb i@ Han 2 to
produce the rel evant separation state, the workpiece 8 can be processed at

hi gh qualdtdpidca €l ean BENPSPNLEEd Ahler inha Her QERASIrE drdunds kpagce is
transferred to the next manufacturing apparatus or the workpi ece storage
section ddjjudieinge! ehv@nfe &€ pamalh Dnagtiae& haisitn amoiindl @ fofa eXleasiirgad 0 4 he
at nosphere of a general environment. In order that unnecessary matters such
as dust gfeietatflobyocfiealeat atwbapheak cper dei dioroled.he Tior beessi ng
operation section 87 does not fall on and stick to the workpiece 8, the
nozzl es SR GIKLO6 by chaving rangedonddeartdidiogerdiiten 4¢f pPrigyistest e of a gas
flow fromthe position of the blowoff port 98 of the bl owff nozzle 95 and
the suctirgnigprihogartihtonzizba A6zzFfeedd nghibet Fe qyigess smeprdpertat i on
section 87 conmes downstream of a gas flow) and a cl ean atnosphere can be

f or med. cAeﬁ’ba&P%a%r?’b Bhe FSRPF S %F@%?PnéhFhQaFc‘}éélmé‘l @R tEFadd &MFEl opi ng
a wor kpi.ec as or When

f bl e t t
feedlng ?Qﬁﬁﬁ?@a%hggf%géﬁ%%ﬁtggg aPﬁeggogéFrg%§§H%§ﬁ£§e gﬁveloplng a
k d to th t t Al t t | wh
foed: ng hes nearem%ﬁ ‘%' EPaig thogbexf FBRLASEFe: Pre BN Ar el et
t t
i o s, S S Lt SO AT o

nozzl e SiIGh e Jf‘aéléan? SLLO5PheRe sHLERUAY eqnab\é%&abeq%t% does not

i nvol ve the external atnosphere around the above atnosphere. For this
stable flow and a high clean level of atmosphere can be

created inside the space 41. And, the feed amount and exhaust
amount of a clean gas can be regulated by means of flow rate
regulating valves 43c, 43d, 43e, 43f and 43g.

And, these structures shown in FIGs. 6 and 7 are ones in
which only one upper side is shut off by using a gas curtain
and useful for a case where the carrying-in, carrying-out or
processing of a workpiece is performed from the top-face side.

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



26 purpose) a clean gas passed through the cleaning filter 15 fromthe gas
feed pipe 14 is fed by neans of suction device 24. This feed anpunt is
regul ated, e.g , by controlling the ONV OFF or opening of the valve 43qg. If
the flow of the atnosphere envel opi ngl& workpiece 8 is in an adequate
state, the intrusion of unnecessary matters such as in a general

envi ronnent can be better prevented and the atnosphere of the processing
space dwHare the reezsssbgbtanfbewsefbh¢nperhiened. tdiendendrr stpare on
surrounding a workpiece 8 is nuch smaller than the clean room in according
with thé&hpahringEeoiriei ohsaoforkpiarat Bngapele madeomefifodtti £RXBr i ni ng
the nunber of circulating tines of the atppsphere or. the purpose of a
filter @RGP AGTOr RN R heot ivgEPR ePRPARY: nBEHIGSS f dimdfte filter or
activated charcoal absorption filter for the renpval, of poi sonous
conponerf*&H S b RRA LR ™Y hYe t b7 phbPoBEEYf ACAS TIRE SRRETTP D % he

wor kpi ece 8 can be freel de intg a desired.cle pher e. d the

r epl ace MR That otry%nﬁ"s}???"eﬂ a nbén?‘rl‘[:hf‘rlri %’8?1 g&i’g‘ﬁs (?ré’}ﬂfﬁ Yof a
cl ean sugh .as, aif and. nitrogen.gas, .t he.f t he cl ean space
surr ougglsdr?g ma""cl\}/]\?olr ioeif:ea c"élrlr%eu§%§u£gﬁ %%r?hgoég\%ﬁ&gﬁi tr?gecgrmeesnelf‘g%ag%%ne ng
of noti facid jtie e, ac L shed I usi_ng.an i hve,
Tl o- o Py e T (o fer el S0 HBE b d el s sV

at MoSpNenG f Wbl OWR ify e ddpDe 10A1 o £1 a2c hiB1RAR! 2nTRNGR 11 Ter by

usi ng an I nexpensive m -performance filter. For exanple, the gas, vapor

or finedepehddnce YHOLHNGSosiLiloh UgE\f?t{lQé\i 28mbepRBYsi o2l ltl‘xea%§a®18fﬁ cally
renove dust or unnecessary matters in the atnosphere surrounding a

wor kpi ece 8 iFurtiheathdrd 0 ddeskdwanigasIéed §oagavel of ithe airerepiere
surroundi ng the workpi ece 8 and brought into collision against/contact with
t he at niapleertd csur riurdieyh ihe strkptefes 8, ssoht hat stirnecassabyetd eirs i N
the rel evant at nosphere can be coll ected and exhausted outside fromthe

sur r oundwieg s iglfe tfteeesorapd exter Bz ture tépenedsin thseeofagesecegpaniysimg ters
in the atnosphere surroundi ng a workpi ece 8 can be nore effectively

r enoved th8pdeirf ifasid yand twd gside 1fagris 12arei enpihged| éanvwhashf e¢viensi t he
suction device 24 and passed through the filter 15, the gas or vapor of a
subst an&&uitaedtfi Aty dso heiiingigts puihfbeeseaty crEPLBLY ) afd WiKe gas,
vapor or fine m st produced froma m st geperator, 29 are _m xed and fed

t hr ough VeRd ehvoRdt PIPSLASE 05 IRERAVEIRDOt e WOFKBEEEE STORf B&RYbr ought

into contact with dust o nnecess matters aroynd the morégie e 8 this
gas m xCAFES £RBFEFSH STIHE Stk [T TRITE BB ARGREAnAHSEatToldsi de t he
workpi g s AnBISA ST, ol 0a0 | oS, £, AL FOsRReLeagRY R ghkgined than

obt ai ne y “usittg only the Clearr gas. € outline of
Enbodi nent 8 ;qf re ted i i h i I . ddition to
I A R f @[Eaé)iéé) {:E'E‘Qaﬂtll:gﬁ‘i‘?o'm
the arrangenent "o Errﬁog]leynrrpné_télgl, r(r)lfao asys¥\4:lem accor Tng to Enbodi‘ment 8
further ;gAML S 1 1HRC 3B QM4 ST PN tiaffclfé‘ﬂoxg 1&9été‘8”aﬁfle§BQGihgl§UCh a
manner as to envel ope the space between the bl owoff nozzle 95 and the
sucti ongRZzliag96 ey ltndidgtld V41 a¥dre 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 43j.

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

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



That is, as shown in FIG 13) the blowff nozzle 95 has bl owoff nozzles
39a, 39b for a gas curtain provided at the brimof the blowff port 98 and
is so arranged as to feed a clean gas fromthe feed pipe 38 branched from
the fl ow passage 9? to the nozzles 3949 39b and allow a clean gas to bl ow
off therefrom On the other hand, the suction nozzle 96 has suction nozzles
40a, 40b for a gas curtain provided at the brimof the suction port 99 and
is so arf@hgedOgs wocjleiam tateonpdient gos obtahred| ahove the MogWmiassage
100 fromthe bl owoff pipe 42. Wth Enbodi nent 8, since nost of clean gas

bl own of 8- fr&ndtshéhgofeleds aggant3sind exhrwst agpeunisofocheasu@eses rom t he
nozzl es 40a, 40b, dust _or unnecessary matters in the atnosphere of a
general EROPr dRAANE dpe lymoizzdiag 39 x3 9% tHRP cRAn4§Ss2BRoRRF BN 9D RY he
bl owof f port 98 and directly envel opi ng wor kpj ece a local clean space
can be fg?ﬂﬁa af gqﬁﬂcHaﬁFgﬁ@ﬂW%éﬁﬂn%ﬁV{h%%ﬁl?%ESS4ghan4?Hea§9téﬁqﬂ
environ gt l,n FI%. %3) the feed pipe 38 nmay not be branched fromthe fl ow
passage 97™BREiREPTHE used as a feed passage for feeding that clean gas to
the bl owoff ngzzles,39a, 39b icgh is produced by filtering. the.gas .sucked
infroma genglrz’gl °gﬁ\ij|‘1f18n ntE\ﬁ’%%%ﬁ"fehnetpab? efot?h? resﬁ%??oﬁg‘dvg\l}?égf‘ or° t he
exhaust pj 4 be,used.as fl g ust | ] gas

out si de ?g ?gngégkeéﬁrn F%oﬁ??ﬁﬁﬂéﬁgﬁfgﬁ’ﬂﬁig$%§fﬁga$ hggabgggead of

Wt o nacpfEpaedegay LRahBe s LIRS S AP SPfedt0sary Marers | |

Al ternative ace of a“suction devi a clean gas nmay

cylindergdgefed Fbt BELBRED) elRC tHaT P AR gsgrwézhtmg @ﬁgéc@fss%dex haust

devi ce can be reused after collected and ma into a clean gas bhy

filteringat{&FHodrBRNEnBrudhiagouhitonehef rEodidmnt iz OdpphLapisSeRhe
invention is shown in FIG 14. In place of the blowff nozzle 95 and

suct i on ozt &cPordhgEappdratnls Intarieiotcay Henkeageoinli agcleaknbaditrent 9
has a hood 103 fixed to the arm 92 in such a manner as to cover up the

ret ai nerasesll ohifdsandBeside,canstcaretycchg frate tdtei o eafl gavonkdéeckear
after the suction froma general environnment and passing through a filter
by neansefvweesust genedeli esvisongepltowndofd maywelak tueing noppacatusf ox
general environnment from an opening portion 103a of the hood 103, And, the
retai nerthectibes oa fauhhdéhas peHé?ﬁ@ﬁ@qylﬁﬁﬁl#k?ﬁﬁi?ﬁl?#ate 104. The
hood 103 conprises a opening portion 103a | arger than a workpiece 8, a
housi ng &akaninsbed 0P h8GESPHE tacfoiRSitedd of 1aR of HtRAIRENHHRELYDRRE whil e
t he morgfiece 8 is.retai ned iE t he .housi ng space 103b q%it$e hood by a

ret ai ner*RRETFHAS oA GhEEBBEALNGPEIFOPTE MOSE AL S X ST ze as . to cover

i ametor Chart EhELFonb0s: b8 BFOLRESWSPRTFACE T he T ora rsnERPFBRI0 | o

necossar e AFa i Po FLEeRT R Blpr R A ar i d W Y A A e i

14, designalffodbiing QOFKPPLBLSCHA Bs! I ddEh &P TAEE Sk A - 50 30
preparatory chamber 53a capable of introducing a clean gas
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



reversely rotated to house the workpiece 8 in the housing space 103b of the
hood 103. This structure is useful for cases where a small anount of dust
or unnecessary matters is generated froma workpiece 8 itself or a
processi ng operation section 87 and nppeover sinple. The feed anount of a
clean gas is regulated, e.g.) by controlling the OV OFF and openi ng of

val ves 430, 43p. (Enbodi nent 10) The outline of Enbodi nent 10 of the
present riapzeld i i stishosomospké e 18. répladeidt iton ntake Meharcangeieat iaf
Enbodi ment 9, a robot system according to Enbodi nent 10 further conprises
cl ean garempxatiaryeriesnlévnd frabstéptogenntat ieng leasl adrmasmheret ai Rhe
provided in such a manner as to bl ock the_opening portion 103a of a hood
103, a parhaustad @taesplze pe oentiedsi khehelhsndingg deydce 19Bb RAESSH® hood, a
bl owof f port 103c provi ded between the hood 103 and the pa-rtition 44 and a
suct i on thgquetoad ek ks t #8e par t chpoBepl 4Rk 24 cdpdned gafe atdahs gas
curtain generation neans has_a bl owoff nozzle 39¢c for a gas curtain

provi ded Ui ast iaRbrratRedpent Agbpof RFBHeL03R S UhFe MedHHE affeH Bl B&ict i on

port 40c for as, curtajn, The operation of fap 2 is so.arranged, as to
Poed a GREATAIME (41 dghlSH 11tRra 317 6 FhEOFEEATS e SHRIS GFR Hoozl & 39c

and the bl owoff .pqQrt .103c, fromwhich the clean _gas _is bl f,,and as to
Slct on 7aeq Y i et ST IRE M P T rEeEaERR e 2harbeto s WA Y
Embodi Ml leie JRte e £l eal- 920 hOVO-BL o r3b.f LDANG Ngrz! e 30
is so arranged as to be sucked ¥rom t he nozzl es 480, dust or nnecessary
matters g at e I L t o i y ek N
the cl egr?%gftatss@t?l'om of éi %rgén?t % b oé\lo ?Q%%?‘?P%gcog%d i rog?t'l yérsean\r?é o}f)i ng
a wor kpitee t§and fle@Candd LahSRBSEr CHTa be1b0E8Rd ahea Wbt ilticghers | evel of
cl eanliness. The clean gas blown off fromthe blowoff ‘port 103c and

direct! ylemed op 20 supsykpi FX eafe i Sr&¢ekeddi Byf meankhe fsuCiprat a ingd 03d.
The sucked gas passes through a filter 3 to make a clean gas again and is
bl own ofdfe vilcem5iShd m ez - lee a39 ca sk pher | Cowpbdspdr bfla3elebmed edd afwdint of
a clean gas is regulated, e.g., by controlling the OV OFF and openi ng of
val ves 43cm 43@, cA3an 45fvicwl 2BgthAdauginea bteobifipettio39e liateFI6@.. 15,
instead of a clean gas fed fromthe feed pipe 38, a clean gas, produced

af ter tAbdegadmogehed e riom tthegarmnuf acing ingineprabgtueadsd dF gxbaustead
device 24 is passed through a filter 15 may be fed, or.the gas sucked from
t he suctifofhgosdeard@g Mgy ine Shalist et PrEtifiicpyinpardase &1 &ndaust er

wi thout joined to the gas sucked fromthe suction port 10%3. Al ternatively,
in pl ac&eyred suln dhedSAmRte il edh RERCEESIDE f 89989 Tt Rd e PRERFerrtded.
Furtherhg%e tge.gas eépausted with the ajde of an_exhaust device can be
reused &PEelOEEPLECESd Sarft SR THh T 2% I ean® gR_T By LPEMPRL Ry SPAFatOTY

conpari s it h adi nent .9, Enbodi nent 10 can stabilize.the flow of a
cl ean gﬁggf"#ef hg'g%t}sni gwg’lscﬁ’acae b E e aer q'":(':’Feea %saabﬂrﬁﬁfi)}/r gleeeé’n

at nosph L he usi ) e J03b. By, f1)1} t h .n p b
with a gtgg Pgepl'owgg‘f %h%g}f a noestg)%oé{r)ecﬂﬁt%%&%%%%gfa?ﬁ?eggglﬁ gg%n%(rigsljje%a‘form

on the Wﬂoltﬁesue&%%{@f-ﬁtwﬂ@ &AL Anhid T 988 heaki DaneaR skhe rfyade.

Thus, a phenonenon of "an initial ball to becone unstable in shape or to be

formed gktReksf QuRRGGAMRE (Y PHYU L WY (Oniakege PlasRpWBBES! BBPE are @
difference in the turbulence of a flow in dependence on the position of the

at nospheefoivedt By RAGE HIedrd g Bowd 05 £ £ herbandi ByopbEgensizig.e
(Enbodi nent 11)
55b. In carrying out the workpieces 8b’' from the carrying-out
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 outline of Enbodi nent 11 of the present invention is showm in FIG 16.
In addition to the arrangenent of Enbodinent 7, a robot system according to
Enbodi ment 11 further conprises detection neans for detecting the
concentration of dust or unnecessary Qdnponent nmatters in the atnosphere
envel opi ng a workpiece 8 or the tenperature or humdity and control neans
with function to control cleaning neans at a desired concentration,
t enper atimtesudrininii ¢ ytaedec g enhhgness. pAeparewe riyn dlla@belt, 5 3the ol
detection sensor 3la provided in the space between the nozzles 95 and 96,
Ci r cunstrefsae sthesqsuntecsssneysnatbatent the armosdhsareativr £hnd humidity
of the respective space portions in which_these are disposed are .
communi CRTEY ¥NE TR e R TR BYLP DYehbeBbegng 3bhd Sasucde datifo Haher & Wi i ed
j.on equi prent. 32 and desired state mmintained for the

with this detect a

pr ocessinr?g’-fke 2 Wora ecehaushed v EstR§ EBRpERETYBPECOWY IF SheAt oFy
Based on.the differences, the operati copdi tions for ,an approach of the
act ual §ﬁ£ﬁ§%§)é§%ﬁ5if&ﬁi%ghﬂ%ggfg ?ggﬂﬁpgﬁaetﬁé er§3t§ﬁeﬁ By ne
ogul at P8 Vol AT R et 6F TP EBur At PRAVERE PRGR B 4 gREdind the
suction Vi 24, cd dent e t I equi pnent 32 or the contro
device ¥ %mf‘ %1 parrlo(:gildégdpjblﬁ%ds?%%é@h%gﬁaﬁgﬁgggy 91. According to Enbodi nent

11) the (lga¢Rlq iGl Fpace envel opi ng a workpi ece 8 can be approached to a
desired state and the processing can be nmade nore appropriate. (Enbodi nent

12) The outl ifie QJuiaidi SENHnb<d Oheh D7 PEESEAE pPYGRKILOANVENTAGWN iih FI G
17. In addition to the arrangenent of Enbodi nent 8, a robot system

accor di ggotver EROQdigENt1 N Zddirther EoePri sesafdet egt ko EeABMaka detecting
the concentration of dust or unnecessary conponent matters in the

at nospharewdngsl @ rg robst ki toem SvDtht biket ebpehahdr aeehahtigmdiithy and
control neans with function to control cleaning neans at a desired

concent Eabiodi meindmer atlogs tirumiwlitly amdockpaatensssrags showmionn8kl G 17,
t hrough detection sensor 3la provided in the space between the nozzles 95
and 96, apdr eumsrafeedt UNiclE @PRA RS % s, thbaceabeht syatemehfpedst ure and
hurmidity of the respective space portions in which these are disposed are
communi @ae¥dded dat ecEeneraquighieimomeenid t he actual at nosphere detected
with this detection equipnent 32 and a desired state maintained for the
processi ng off P& KoPadi sEte™ &l RRIRT ISP ohpBRr ™ B9d¥oALr 8PdnBANETE3.

Based o,the,di (e qcesy, [he AL MY SODALL! 942" 20, 2RRLg2E"

workpiece 8, a blowoff nozzle 95 and é suction nozzle 95 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 B as if covering and concealing it. Or is so



34 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 flowrate
regul ating val ves 430, 43p and 43q for regulating the flow of a gas and the
suction device 24. Incidentally, the 2&tection equi pnment 32 or the contro
device 33 may be provided outside the main body 91. According to Enbodi nent
12, the local clean space envel opi ng a workpi ece 8 can be approached to a
desi redferaed af@rt kxamrdcosAng e sangor ed hppedpri égé.n thebodi ment
13) The_outline of Enbodi ment 13 of the present invention is shown in FIG
18. In a88Et SdAet 6Tt kdeamoniRifat &f EHbohTht89S) acpgbdedsfsr@mthe
accordingﬁto Enbodi nent 13 further caonprises detection neans for detecting

the conEEALREEFon°Be Agse &leathdtesii f Lot O fratbEr §28nteken in

at nosphere envel opi ng a warkpi ece 8 or the tenperature or hupmdity and
control¥ﬁ85n5 REPRTA n@PW&WQQT%ﬁﬁﬂrQﬂe(ﬂ%ﬂﬁﬂ%ﬁ%ﬁ%ah§ EPea?ag%FFéég

t i .at - hum di t d cl i : h in FlLG 18
b ough=BF Bt 5ARBBoP SIS SRS (HE HOUS nEP S pabE 268678 e obd
103, ci§§u$§?agﬁgﬁ ggggr%sagéayyfﬂyﬁg%léqoncentration, t enperature and

hum dity o he respective space portions in which these are di sposed are
communi cat ed d Ct.i equl de t ed
W Th this delBor ShCosn aront Sa ks A a0t % &7 SPE b REPLEaCHs: trhe
processipgeRbe 8o WORKRLEEE 08 A% ¥ WA |1 GOMRArAGh dYybeONELO! pFEERACSE3
Based 35 on the differences, the operating conditions for an approach of
the actual pptateabled desired state are found and the operation information
is so arranged as to be communicated to a flow rate regul ati ng val ves 430,
43p and 43q Whénr €Bel ghsngakled ffirewi @f gen@aslarthiwosmett ons dexdee 24.
Incidentally) the detection equi pnment 32 or the control device 33 may be
provi deiinbat g8i dkethegani, N thedpo3l.t idadagdiofy at ¢ untiosh neant z18, 96 hiés| oca

cl ean space envel opi ng a workpi ece 8 can be approached to a desired state
and t hengtopastingleahybeé imidednor d nappeodeivitee s (EhbbtEsent1 149d The,
outline of Enbodinent 14 of the present invention is shown in FIG 19. In
addi ti o $ecthenarpangentfit i6f PEeNddiefedn BRchy & onney stleat agcording to

Enbodi ment 14 further caonprises detection _neans for dEtectiréhthe
concent et bR oPOBtisP O of 2GREc Loy EXAY thEmbdReRE Irdakt 29 ot hEh&it nospher e

envel opj a wor kpi ece_8 or.the tenperatur, orégfnidit and conirol neans
wi th fu‘h@?‘i’%ﬂw’&gﬁﬁ?rgg’cﬁ’éénfnﬁg a#?§°é(11%§dd i A ORentRAt T bions -
temperature, humdity and cleanliness., As sho in FlG,19. throu
det 60t i BAFELFELr L 515° pPBUPABE TFR CERE REGs Pnd Xeaate R IETHERGEH 103,
Clrcumsfanc §?§“fl‘fé‘sa8<'ae§@'oh@‘%§%n SeNEent L3l on.; feiberature, and hym dity
of the respective space portions in which these are disposed are
communi €4 £l 03 HeLRE! & 2B RINRRTBAL A2 0330 £ Qb1 AlSWERISE £y deb et ed
with this detection equipmen 2 and a desired state naintaine or the
processify Sled® it to the blowoff nozzle 95 after passing through a

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



36 workpi ece 8 are nutually conpared by control neans 33. Based on the
differences, the operating conditions for an approach of the actual state
to a desired state are found and the operation information is so arranged
as to be coomunicated to a fan 2) a fR@w rate regul ati ng val ves 43c, 43d)
43e, 43f, 43g and 43q for regulating the flow of a gas and the suction
device 24. Incidentally, the detection equipnent 32 or the control device
33 may Rehrovsvekemuisi de cheshuuAtBIdRsote Adasndiats tihEnpoue apheres,

t he | ocal clean space envel gping a workpiece 8 can be approached to a
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t he bondi ng processing space 66 is rectified through the rectification

pl ates P2®itizm dwbridindaspese} Bduph vhadhsecvirohpiseadd kept jadi s
together again, is made into a clean air and is circulated by the filter
63. By dietaigery selatdipmid4 cis trrocedsadd bfhehatmpswheaewsen tieda igtHwof f
nozzle 70 and the suction nozzle 71, the |ocal atnosphere above the circuit
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Substitute Sheet - 23 January 2003 38 circuit substrate 68 (o mark:

ref erredic@appeaird- aphay Hdis SerHnsdppsPased . tHeewarrpspber 8 akove the

circuit substrate 68 enveloped with an air curtain proves to enter the

cl ear esexpbakd ab hgeemral Hmgeronment. 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
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of cleanliness of the in-apparahts space.
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 the workpiece 8, contracted or reversely rotated to
hold the workpiece 8 in the space between the nozzles 95 and
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. A manufacturing apparatus as set forth in claim1, further conprising:
means for formng a clean gas in a line or curtain around said workpi ece
and 15 form ng a processi ng space having a locally higher |evel of
cleanliness then that of the external 26nvironnent. 3. A nanufacturing
apparatus as set forth in claiml or 2 Further conprising: mx nmeans for
m xi ng the vapor, mst, droplets or gas of a substance functioning to 20
remove d®i¥t oPunhnéctbiar precsrpeias it tartugdhing athke ehdngastoqpraduce
manuf acturi ng apparatus requiring a clear atnosphere for the processing of
wor kpi eceRe stehevanpaferasptipsdstete c i AP ieGr dhcF@RuP@ for dividing
sai d workpi ece and a general nvi rgnnent ;. 25 neans for forniﬂg a chgan gas
in alinRfereesfdath BABPhAVBPELYs Y & f e A PRI r e AhHCRoFRfNg a
clear local processi space _enabli.ng sai d rkpjece t.o be ocessed; and
mix mearE9ERSRTRE gt IReMOLEBASoR 4 CHATART S AR BeRtbst ance
functionin 0 _renpve dust _or unnecessar onponent, matters into a,clean
gas. 30 maéb%%%%gff?gtgpgﬁgg%ug 23 %iﬁhaﬁf%ﬁﬁffe storaée Seltidnis

the relevant separation state or in a state of exposure to the

atmosphere of a general environment. In order that

unnecessary matters such as dust generated by wear of

mechanical operation of the processing operation section 87

does not fall on and stick to the workpiece 8, the nozzles 95

and 96 are so arranged under consideration of the state of a

gas flow from the position of the blowoff port 98 of the

blowoff nozzle 95 and the suction port 89 of the suction

nozzle 96 that the processing operation section 87 comes

downstream of a gas flow, and a clean atmosphere can be

formed.

A clean gas to be fed for creating the local clean space
enveloping a workpiece 8, it is preferable to provide nitrogen
gas or air. When feeding nitrogen gas as a clean gas, the
local clean space enveloping a workpiece 8 can be made into
the inert atmosphere. 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
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processing space during the processing can be stably retained.

Since the space surrounding a workpiece 8 is much smaller
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 a 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
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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 86 cylindrically.



S10%&' ()-109&' ()-#109%&' ()-10%& ()- 10M 10MbC
@¥10%40%&' ()-#109%& ()-310%& ()- 10 10 10y&#10%& ()-y%d 0% ()- Y8uj @ @*10
10%9& ()- 10 10 108 10%& ()-*#10%& ()-& f(9%0%& ()-#10%&' ()-f8<?}[<j_@
@10%& ()-!%$10%c& ()-:!'$10%r& ()-: B8 : $10%& ()-!FY
:$10%&R ()-10%& ()-+ ¢ WU6) _@
L!'$10%& ()-!6L!$109%& ()-!1L! $10%& ()-'L!'$10% r& ()-!6L! $10%& ()-!,L! $109&
()-c !'p"g"r"sthadrid, ' as$dRGwA&1L L) FIE0YAE,( thelWHWd)f ddzzle 95 has
blowoff nozzles 39a, 39b for a gas curtain provided at the
brim of the blowoff port 98 and is so arranged as to feed a
clean gas from the feed pipe 38 branched from the flow passage
97 to the nozzles 39a, 3Sb and allow a clean gas to blow off
therefrom. On the other hand, the suction nozzle 96 has
suction nozzles 40a, 40b for a gas curtain provided at the
brim of the suction port 99 and is so arranged as to join the
sucked gas to the flow in the flow passage 100 from the
blowoff pipe 42.

With Embodiment 8, since most of clean gas blown off from
the nozzles 39a, 35b is so arranged as to be sucked from the
nozzles 40a, 40b, dust or unnecessary matters in the
atmosphere of a general environment is unlikely to mix in the
clean gas blown off from the blowoff port 98 and directly
enveloping a workpiece 8, a local clean space can be formed at
a much higher level of cleanliness than the exterior
environment.

In FIG, 13, the feed pipe 38 may not be branched from the
flow passage 97 but may be used as a feed passage for feeding
that clean gas to the blowoff nozzles 3%a, 39b which is
produced by filtering the gas sucked in from a general
environment with the aide of the suction device, or the
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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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. 1In 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 éortion 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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space 103b of the hood 103. This structure is useful for
cases where a small amount of dust or unnecessary matters 1is
generated from a workpiece 8 itself or a processing 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 sqch 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
rlates 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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from the nozzle 39c is so arranged as to be sucked from the
nozzles 40c, dust or unnecessary matters in the atmosphere of
a general environment is unlikely to mix in the clean gas
blown off from the blowoff port 103c and directly enveloping a
workpiece 8, a local clean space can be formed at a much
higher level of cleanliness. The clean gas blown off from the
blowoff port 103c¢c and directly enveloping a workpiece 8 is
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 39c 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 3% ¢ 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
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

10
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atmosphere, the temperature can be more uniform on the whole
surface of a workpiece 8 and a uniform heating can be made.
Thus, a phenomenon of an initial ball to become unstable in

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 arrangepent of
Embodiment 7, a 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 control 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 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

of the actual state to a desired state are found and the

10% & ()-LS10% & () -;
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10- 10- a fan 2, 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 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. 1In addition to the arrangement of
Embodiment 8, a robot system according to Embodiment 12
further pomprises 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 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 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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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 81.

According to Embodiment 12, the local c¢lean 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 robot 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
huﬁidity 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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operation information is so arranged as to be communicated to
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_éhe temperature 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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on the differences, the operating conditions for an approach
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 flow rate regulating valves 43c, 43d, 43e, 43f, 43g
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 14, the local clean space
enveloping a workpiece 8 can be approached tq a desired state
and 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,
reépectively. Under operating conditioned controlled, the fan
6 circulates the atmosphere of the whole apparatus interior to
create a clean air. This clean 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
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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 clean air and is circulated by the filter 63.
By dint pf 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. 1In
addition, use of this curtain prior to the bonding processing
permits 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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circuit substrate 68 (o mark: referred to as in-apparatus

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 Jdischarged 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 ovefheated
steam 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 boanding-
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 feollows 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 bonding
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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CLAIMS:

1. A manufacturing apparatus requiring a clear atmosphere for the processing of
workpieces such as parts or products, comprising:
5 a cabinet for dividing the apparatus interior and a general environment;
at least one of circulating means for circulating the atmosphere instde 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 surtace 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 to
remove dust or unnecessary component matters into a clean gas.

30
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at least one of circulating means for cxrculatm0 the atmOSphere inside said cabinet

through a filter or feed means for feeding a clean gas into said cabinet,

wn

wherein a carrying-in preparatory chamber for removing unnecessary component

matters adhered to said workpiece with said clean gas is additionally provided outside the
said cabinet; and

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

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



