; €3eV+$$%<((*6+TV+S Title of the Invention ROBOT SYSTEM Field of the
| ndenti®n The present invention relates to robot systens within a
manuf act uri ng apparatus, such as production apparatus related to
sem conductors or liquid crystals, working/assenbling apparatus for parts
and products related to multinedia suchlas optical disks, plﬂmmmmmmmwmmmw
or TV, and production apparatus related to packagi ng/ processi
el ectronic parts in electric circuit boards, requiring a cleaner *sos9*
envi ronment than general environnmeP®BCIRICAEIQNNUf acturing of parts and
products. Specifically, the present invention refers to a rin
appar atus including robot systemwherein it is made possi braﬂ,mmﬁwﬂma,
wor kpi eces, such as parts or products) at high quality by t of
a cl eani nd ifdeénh&fi Hhe oMY a cl ean space with very few of *@oper,
unnecessary conponents and such others in the atnosphere, that is, cleaner
environnents (clean space) than general in the apparatus to execute various
wor ki ng/ assenbl i ng operations i ncRpROTHESMINh dust) unnecessary conponent
substances or the like) and a cl eaning net hod. Background of the Invention
r 2 Wth a manufacturing apparatus for sem conductors/liquid
crystals/electric circuit substrates or other precision products, only the
presence ggﬁfinefd%%% in.arwll greatly affects the quality performance
ma

of a prod }dTﬁus, guvggﬁdﬂ"ng apparatus used in such manufacturing are

pLaced | 2 SEsle il aha SRR Wb BB BleBe By L2 M "

| evel and serve or various S

arranged ggehaaHRLN! Ahian BS Elreauldiess dpd el A rican bt into the

room for exanple, wth the ai a high efficiency particulate air

filter (HEéBé\cthhel&))lrﬁnheddqquiigl gﬁ&ﬁﬂ)ﬂ&m&ﬁ/ﬂ%@&w%gt- Such a

clean roomhas the follow ng pro n enornbus I nvestnent is

required hppatheusOorsi palkit@n afl droldedntd Gamdxd did apdlvinekdhedutn hie
manuf acturi ng of parts or products. (2) The operating mai ntenance cost of a

cl ean rooBptsceNoBiBkS., pIhsmacdalisiplagls tor TV hathd heodiobi éntapprrabds(2)
ment i oned above directly leads to a rise in manufacturing cost. And

gener al | yrebatbhdatohpagkaginglie rogessimgmarfufelctatrrorgi prvaess bh product s,
arrangenment change) addition or renoval of manufacturing apparatus is

f requent | glpetfdenedrcHdpeboalrdy ,oneavd rinehge cdfeanemmeivtronneyt| than t he
cl ean room nust be naturally reconstructed) but it is extrenely

uneconomni gaheralr esyasongentshd nytdiee mg qtogrhnHrotaesrts i and

nodi fication in manufacturing_line and noreover it is extrenely wasteful to
r products. Specifically, the present invention refers to a

manufacturing apparatus including robot system wherein it is
made possible to process workpieces, such as parts or
products, at high quality by the provision of a cleaning
mechanism for forming a clean space with very few of dust,
unnecessary components and such others in the atmosphere, that
is, cleaner environments (clean space) than general in the
apparatus to execute various working/assembling operations
incompatible with dust, unnecessary component substances or

the like, and a cleaning method.

Background of the Invention



3 design and build a clean roomat each tinme in accordance with a nodified
manmuf acturing line. And as another well-known cl eaning device, there is a
cl ean spatial passage device smaller in structure than a general clean
room By successively |inking tubul ar, ,openended clean roomunits having a
definite internal volune, this is prov?ded with a required volunme and
arrangenent shape and noreover constitutes a continuous and |ong clean
spati al passadethrid manufar apping| aprasaes dEQT cee R ARGULhersddd awis
types. One is a schene that a manufacturing apparatus is installed in the
cl ean sp&rvatadadedee taif He GtitersYRSrateerr t hahes RARGEELPOr i ng

apparatus is installed in a general enyifonnent and connect g t he cl ean
spatial PESENGE San®Mer Kite dReSERe UM Bf (A5 etP o%dF Yhﬁ ugfReehdYcl ean
spatial pgssage to fulfil a predeterm ned processing operation. It is
consi der 8% ERES, ti?‘F QY@ LYo PERT At Cb'gsasébr&%‘é‘g?te f@“%rrpl oyed) any
nndificationfofta manuf act uring |ine can be CﬁPed Fﬁt? in a relativelé
Sinpl ¢ ARBRHTESEHTA M MREA I BPSR et Mast &7 FuhbBReAte oP LFedn
roomunits and the,econoni c _and tenporal. hurdens acconpanyi ng_t he
nodi i catfoft Sf’—ﬁar}gﬁ' f Scturt g A ne' é"ghnlcgle dsjuas\r}:edl%saig%rr%%? ege"\/‘\ﬂﬁdaat
general ¢l 3 991! Al Alor AW v d1G BT QI N g cONNECt i O Of
i ndi vi dual nufacturing apparatus in or to the clean %patlal passage
brings about g anyignooh Blleat odiAldy s Ae AUy A COMMAMORLA OBR, ! O
e air 0

be accunul ated due to a slight change in th wng state or pressure
ir 4 digiphRuthedsi BY dailifg & farRa3Pa0s Al ALY didwhy £oe &k 1400M
S

nmust be redesigned, reconstructed and renewed in such a manner as to be
adapt abl @itR 8HengWdel 82N af AAFH B FFARSIGRIADAMR iQFu Tdtee Vol #INEi DEeshape of

t he whol e cl ean space including a cleaning device such as air filter for
renovi Nng(HEAPAI fillBerypaadeddddCiinC that e ifldmd AndLidicrd widthpngd hecair 1 ow,
an air conditioner for regulating the tenperature and humdity or the |iKke.
Thus, a |ong pathod efleninmeocobsm halserthiel |flolilfvaricdeiblosmof wor k, and
consequently there is a problemthat the advantage expectable for clean
room or spati 4ll )padsageocdeviuse inyegtaanty irsechespd el ot tsloe gr eat ext ent
of effect is obtained. Besides, with such a general clean roomor a clean
spati al passhgectiévncefcengderinngocimary tr domaatilys relafeidrtapee t han the
| ocal space with the need for truly clean environments nust be kept in a

cl ean stBeBufipgtuedssdicdgPpitse ocdoRPAdMatE or mai nt enance of the above

cl eani ng devi?e or _air conditioner was restricted. Especjally, when a clean
at nospher e i s {Aded&BeoRPETRvd RN GIELENMGE KDt LR BRPR | kain
environnments are needed during the carriage of workpieces) there has been a
strong d8RBAB°HSr securing a further cleaner space in manufacturing and for
reduci ng the K§EUf cturin% cgs% mLthqyt a great scale of construction of a
clean envi ronirdit aPPSFafe°83ch ®s 'S &5 r oom or cl ean space passage devi ce
as nenti oned % l.ant, i tnpnt far. the, i | af ] | ant .
For the forna??gngggggﬁ an%de%éﬁSéqzzﬁﬁﬁgﬁﬁékg %&%f% &4%&%&%& ig@h?
—-opcr s 4581267 il Alndircdat i RLLL - 5 AdP YdilHally SAYLA NS change
expendi ture of nanagenent and mai ntenance for clean environnents | ncluding
the oper ahi RHeC@Fhead¢ MRINUIARANGE KO P rodBs £ WY Id MG £ ”&f‘f&@_x%@méh‘é‘
frequency of replacing a high-performance filter such as HEPA fiTter used
gener al | ¥hiafige ,Clha@an tieamod reiRd ke f athratfdMuradPosppRetpsi 09 filter
for renoving a poi sonous 5 conmponent or the like, by reducing the consuned
anount ofrekeantdds prudhrasdi r EpkdidIogesn fete tohdhge cban space, or by
t he downsi zi ng or energy-saving of a notive equi pnent such as ventilation
fan. At peresdatctulrdngyvdrinegxddyt clehrstradmeanisiy easaterdylysi ng the

exi sting high-performance filter nentioned above, there is no effective

met hod f gechaskirng tedol dmt dtthosprrsrtereepial weeorndmighet thanecpastruct
cleanliness of a high 10 performance filter, for exanple, by using an

i nexpensithe #ihgdiee cp@amorPfe d 1 |qagh bl $ivt nedsf i ¢9BipPBChAI cal neans for

recovering and renqvinqﬁa pol l utant such as dust. Summary of the_lnvention
manufacturing line and moreover it is extremely wasteful to



15 The present invention ains to address or aneliorate one or nore of the
above problens, or to at |east provide a useful alternative. The present
invention provides a robot system conprising: an arm equi pped with a

retai ner section for retaining a workpi,ece; and armdrive neans for noving
said armin such a manner that said workpiece is 20 transferred to a
processing position, wherein a first nozzle incorporating a bl owff port
havi ng a,l gnger _dianet.er, t han the | on i de af said workpiece is proyjded
for bl oviRE BT 9 P g ds Thah S5 B over T pords | 1 sHeho SORARROP 158 to
envel op Qnﬂoﬁigﬁéatﬁa§ﬂ¥QdW%@@W eGq fo& 0m the external atmosphere. 25 The
present rnvention further prOVI&éS a Fobop system wi th cl eani ng mechani sm
compr i sed of : 438 3eMafdRRet ikl F Hd Pk d OTchg 2l g 2

wor kpi ece; and an armdrive nmeans for noving sald armin such a manner that
sai d workpienesbst3it HaRshek ad i 2 JiaQ! FlpTe idd Pl ' obot
system fért ersiéorrprlls:bng: a%er P apgrssg%t' %?371262 ra‘%tlllp![chv org i-0107 -6

a hood ipgREpaiathBdn BoRRENBRHY SRR A NG ik i RNASIb I fELSFef han the
| ong side of said workpiece; a housing space for housing said workpi ece;

and 5 a bheuafti1pant rbeh BhgWsNBa®fihgd aCldRa lAd%e IihtiGihd VEIRE, 3hiQ
envel op and separate said workpi ece housed in said housing space fromthe

ext ernal i at ppspheea; wabll hoedqhiixald @@ 1Mm@Nandor friatigigherai dsthaas 4y sai d
arm According to an arrangenent of a related enbodi nrent of a manufacturing
10 apparmbdreovéhecahsbipheee ancbhe inpparsatansl ilond \¢ldech Bpeet icebi net from
a general environnent and is circulated through a filter provided in the
appar at usassfgel evBhisf ctkeankpatdsli paisisagel desd cepard ndan ibeIhwdesed. The
manuf acturi ng apparatus is made into a cl osest possible sealed structure
with thetwedtybeshe Onbi het aandhamel shntgas maguifed tiur ing Repamaines imy
supply neans that the inner pressure inside the apparatus is a little nore
15 pressimstabledahngbher aleanvepeitiedt pagsedied@nchdheppdhetusis oo that the
intrusion of pollutants such as dust from external environnents of the
appar at ugckeme behpt edcheBdfaThETdRE peRgredNs fAfohneldiedkedn @& eani ng of

t he at nosphere_  of an out-of apparatus general environnent is fed to the

appar at SRRt} BRVIERNPRAL BRE FRBIecited She fdemn SRR tdal RegFafinged in
leaps and Qounds;; 1085258, HR5Lde, NS 200" ALLS I TG ST | & dan the
spatial passage to fulfil a predetermined processing
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. 1In 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



20 clean room so that the apparatus interior can be freely nade into a
desired>cl ean atnosphere by selecting the operating condition of a
circulated ventilation anount deterni ning the nunber of atnosphere
circulation or a filter (selection of gn HEPA filter or m ddl e-performnce
filter according to the object). And, since a manufacturing apparatus
according to enbodi nents of the present 25 invention can be installed in

general N OIW e &n ?n@i@@ntﬁé)aéfesﬁns{aﬁcéeSHHedc%EHQWg1% ¥rRAtc 136a] e of
construction of a clean environmental plant such as said cl ean room or

clean spaldail massage Fayvdeegranesééds E-aabedORRHUREhewRY MRNGUWKEG above
or a great sumof pant investnent for the installation of a plant and an

i nexpensiménhradd HHoch il ddap et ke npd asnenbli 8Jeah pabmsiar products can be
i npl emented. 30 r P “opcr ssb'760J262 drall div dac-06i01-03 Brief

Descri pt icom sdfdddet i¥rave hgshd 1 «o 1uimé Sof skhhpensf ctHeawhbleOtl@an space
manuf acturing apparatus with a cl eani ng nmechani sm accordi ng to Enbodi nent
of the priesdnidiing entdloggnind-ldevikce ssuclscasnaircf il tarnfoof ramoaipgct of
manuf act uri ng apparatus with a cl eani ng nechani sm accordi ng to Enbodi nent 2
of the pdesdntin rirentsr@ate Hrd SGircubatehefmti fodrairaglatiagother adspect
of manufacturing apparatus with a cl eaning nechani smaccording to

Enbodi merftl o®v,ofan e mproegatitt ionemtfon; red @ ating bhechemneretdrawandg of a
manuf acturing apparatus with a | ocal cleaning 10 mechani smaccording to s
t  Enbodibmaddidyofon Hdeprlddent iThiest ivntors @esied af stheanibctakani ng of

anot her aspect of
ti the completion of work, and consequently there is a

problem that the advantage expectable for clean room or
spatial passage device is greatly reduced and not so great
extent of effect is obtained.

Besides, with such a general clean room or a clean
spatial passage device connecting clean room units, a wider
space than the local space with the need for truly clean
environments must be kept in a clean state and accordingly the
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



manuf acturing apparatus with a cleaning function) equi pped with nmeans for
controlting the cl eaning nechani sm according to Enbodi nent 4 of the present
i'nvention; FIG 6 is a schematic drawi ng of an aspect of structure of the

P operssbi2603262 drafl dhdoc-oiiollm

| ocal cl eani'ng nmechanismin a manufacturing apparatus with a cl eaning
mechani sm accordi ng to Enbodi mrent 5 of the present invention;, FIG 7 is a
schematic drawi ng of another aspect of structure of the |ocal cleaning
mechani smin a nmanufacturing apparatus with a cl eani ng nechani sm accordi ng
to Enbodi nent 5 of the present invention;5FIG 8 is a schematic draw ng of
still another aspect of structure of the |ocal cleaning nmechanismin a
manuf acturing apparatus with a cl eani ng nmechani sm accordi ng to Enbodi nent 5
of the present .inventiap, FIG,;.9 is$ a schenmatic drawn f yet another
aspect of SUPORETE B ik gheBlistre sl shnfed ot ehd meiiktiencs, Brelis sRvironigpes
appar at us vhdliidiag C&ea%ﬁ@aiﬂge@bﬁnhﬁnmm@ﬁﬁicegcdsg byrbeatieig 6 RinikdR the
present invention; Fl 10 is a schematic drawing of a manufacturing

appar at us iadrereycofaapliapife el Bbrtprfonmane® fidtehepch s e fiiten usel gmerally in a
present 1 nvenfi Qm ok cEhe jlﬁ(el sanaac:figg-%%Eh Cab%r%%ﬁ'gﬁl?efr for rr%%inﬁyé tp%ﬁ@o%ﬁsh a

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 robot system comprising:
an arm equipped with a retainer section for retaining a workpiece; and
arm drive means for moving said arm in such a manner that said workpiece is
20 transferred to a processing position,
wherein a first nozzle incorporating a blowoff port having a longer diameter than
the long side of said workpiece is provided for blowing off a clean gas from said blowoff
port in such a manner as to envelop and separate said workpiece from the external
atmosphere.
25
The present invention further provides a robot system with cleaning mechanism
comprised of:
an arm equipped with a retainer section for retaining a workpiece; and
an arm drive means for moving said arm in such a manner that said workpiece is
* 30 transferred to a processing position;

said robot system further comprising:



cl eani ng mechani sm accordi ng to Enbodi nent 7 of the present invention; z
Y9 FIG 12 is a schematic drawing of a robot systemw th a cl eaning
mechani sm accordi ng to Enbodi nent 7 of the present invention; FIG 13 is a

perissbi2603262 drafl dlg“f 08/01:03

schematic dfaw ng a robot systemw th a cl eaning nmechani sm according to
Enbodi nrent 8 of the present invention; FIG 14 is a schematic drawing of a
robot systemwi th a cl eani ng nechani sm according to Enbodi nent 9 of the

present invention; FIG 15 is a schematic drawing of a robot systemwth a
cl eani ng mechani sm accordi ng to Enbodi negt- 10 of the present invention;

FIG 16 is a schematic drawing of a robot systemw th a cl eani ng nmechani sm
according to Enbodi nent 11 of the present invention; FIG 1? is a schematic

drawi ng of a robot EKﬁéfmcx‘ﬁpBﬁtiﬁgm eani ng mechani sm accordi ng to Enmbodi nent
|2 of the present '

an opening portion having a longer diameter than the long side of said
workpiece;
a housing space for housing said workpiece; and
5 a blowoff port for blowing off a clean gas in such a manner as to envelop and
separate said workpiece housed in said housing space from the external atmosphere; and

hood fixation means for fixing said hood to said arm.

According to an arrangement of a related embodiment of a manufacturing
10 apparatus, the atmosphere in the apparatus is divided by a cabinet from a general
environment and is circulated through a filter provided in the apparatus, the level of
cleanliness in the closed space can be raised. The manufacturing apparatus is made into a
closest possible sealed structure with the aid of the 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
15 pressurized than general environments outside the apparatus, so that the intrusion of
pollutants such as dust from external environments of the apparatus can be prevented. The
gas resultant from the direct cleaning of the atmosphere of an out-of-apparatus general
environment is fed to the apparatus interior, so that the pass life of the filter can be
prolonged in leaps and bounds. The space inside the apparatus is much smaller than the
20 clean room, so that 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 according to embodiments of the present
25 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.

30



cinvention; FIG 18 is a schematic drawi ng of a robot systemwth a

cl gani ng mechani sm accordi ng to Enbodi nent 13 of the present invention;

FIG 19 is a schematic drawing of a robot systemw th a cl eaning mechani sm
accordi ng t ¢ Enbodifent 14 of the present invention; FIG 20 is a schematic
perspective view of a wire bonding apparatus with a cl eaning nmechanismin
practical use of an enbodi nent of the present invention; r 10 FIG 21 is
a graph show ng the cl eaning performance (nmeasured result of dust
concentration) of a wire bonding 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 bonding apparatus with a cl eani ng
mechani sm i I . is a graph showi ng the cl eani ng

per f or mance Eg}&%e@s?ﬁ&égmﬁggg%ﬂ)%&lg%ust concentration) of a wire bonding
apparatus with a cleaning nmechanismin FIG 20. f Description of the
Preferred Enbodi nents Referring to the draw ngs, enbodi nent of the pr esent

invention will BdGddsis pbshemplicidmsripal ofyd maufadeaing PRRFGERR IS ardeaning
mbol tted. (Embodi nment
DRe 1 RN eSS 1 TRkt el T L O ent Ton. Thi s

manuf actiri ng apfiar &t issa isshepianici dteding dfam aspeeani muamiéactaingl appardtesawithoa t he

i nner at m)sphere thereof. That is, the interior of the apparatus and the
general enAls8HgaRechanisE %F%dtr@oromtw dimeny g afdhe presgnt inygnti®har at us and t he

at nospher e i nsi gggt H%"Erf’a , and
circul ated by usi %}g?‘?s ?B dg%ﬁ%ﬁpgg?ggﬁp%:gsﬂélig%gglafg%%%| ?mg apg%?lggagglsm ng
t he upper spaomgimeshabism apqndn@ttuﬁmmdlmﬁnaidfitlmbrb;enamvemianl‘| cation plate
6, the atnosphere cleaned through a fiJter is.lowered thr

ugh an. |
oper ating space 18G; A [hAiSERemRLs Gewing gaB‘ﬁg‘i‘f&ftPBﬂg apRarptys, with 2 hocd cleaning

10  mechanism according to



r 11 executes the processing of a workpiece 8. After rectified through a
rectifytng plate 16) the atnosphere processed across the workpiece 8 is |ed
to the fl ow passage 13. The atnosphere containing dust generated by the
operation of the processing operation section 7 or other machinery 10, 11
is returned through the fl ow passage 18 and the above flow passage 13 to
the filter 3. In this way, the processing space in the apparatus becones a

cl ean st all the ting. In order that unnecessary matters such as dust
gener at e?"gtﬂ/’ ‘?n%f§ n%ngh‘é%? C%Te%?)'éFaH‘Bﬁ“ng‘he processi ng operation

ti 7 d t | | dis. dher ed .t kpi 8, Ah ti
posi tion of M1 oty phstaye a2 FAC oI ARYAR AGuRTOFEAR BFPERE G5 11 ow of
h ' ' ' 7. k ' i f. th
appar at ue LS00 i PP EFALE, o SPe R (e, BRp-BRE nealirtyr

. 3 _ ; lv.mai i .h
unnecessaMTHd AIS ¢dk LA P EVLEONIEDL, R0 SLaRLYI IR QLALAANG b0

at nosphere 1nsi he “appar ssing, a clean-g

fromthe m&%@ip%@%ﬁyr%ﬁ@q&w@mgg. filter 15 is fed. According

t he above arrangenent, since the space Inside the apparatus is nuch smaller
than a generalpged ea FOAUMsndiHhd QVRdw g CbLaRh i DESScLSoPPERLNRE LR @
short tinme on increasing the circulation wnd anount of the atnosphere and
a desiredclaan 1I9cH1e Clamh it £ mRadfth Hym COMt 4 %iﬁ@ﬂaébh?iﬁ%rﬁﬁbﬂ-hﬁﬂsm nd
anount. And by arranging a structure in consideration of the state of a gas
flow, a eliganel cllgaIspie mkedhith ik foideed fidutsl ElitodDR&pt €6€08. thea t 12
An operator 4 has only to nonitor the processing in a general environnment.
( Erbodi mpite s&n tTheyvaitiions of Enbodi nent 2 of the present invention is
shown in FIG 2. According to the arrangenent of Enbodi nent 2, a case where
no cl eani ng nEdtani’sms s et i dravicese leniethéri ssdestrefl to add a
cl eani ng nechani sm by reconstruction for an existing manufacturing

appar at us thragiting en @ £c Itdenilog ate chladrsim  mey ek 1 ym piwva deanu fiac tinican be
coped with According to the scheme of FIG 2, showing a case where a

cl eani ng apParates & yidum d aad iftde maRgheHesiifare R d hog appakabadibeny 5
(cabinet 1) for an existing manufacturing apparatus having no cl eaning
nmechani sREprtiF PEE semer dinYeHic®sunit can be easily nounted by neans of a
fitting jig 1’&@ ang a function simlar to tha of,ﬂG 1 can be obtai ned.
Attached to tHfd%l Sadithg Ganemetig dopwing P Sk}l cpnathgr agpeeEcation

late 6, feed pipe 14, a cleaning filter 15 and tificati | at
Vo W e STHBCHUE G (e Aot yT oA b ok Peefen 18 of ok phERe BEGEIREnt ough
the fl 12 .qnd the f 1 tified t t
he fan SPmE &It o AU E IO Y U od B Ly B6 EPRaSTRRRTR °

unit 1' 7°@ngeo%q@s%qvqn%qtmpe nmounted to the main manufacturing
or er

appar at us body, a case e It is desired to deal with a plurality of
manuf act uri ng raRParALius A WM @E U daing | AN OY JRYLRErOhshbEL! bke.

Attached to the cl eaning

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;



a Y 13 device 23 are a fan 2, a filter 3, a gas feed pipe 14 and a cl eaning
fikter 15, connected to the upper space 5 of the apparatus via a gas
introduction pipe 21 and a ventilation connection section 22 and connect ed
to a fl ow passage 12 and a fl ow passage 13 via a gas introduction pipe 20
and a ventilation connection section 19. 9ike this, by attaching the
cleaning unit 17 to an existing manufacturing apparatus in reform coping or
by connecting a plurality of manufacturing apparatus to the independent
concent r at i on- c&#Gr-ol1%ed | 2afthepaieis céraginghe faer sindaterdy sbemf vébhi an
acconpanying a change in manufacturing agparatus_or addi tion or renoval due
to the intcdeaaingn msichamisp anareed ire | 50 kpbeddimedd Masifdisharrasenbw
cost. And, if the fitting structure of the ventilation connection sections
19 and 22 LRAVER&1@Pgani ng device 23 are universalized, the cleaning device
23 used in the fornmer, _manufacturing apparatus can be jointly used. .

(Enbodi ment 3) TRE-odd itfe BorSHARst: e ATAVIRE 1 AE Br E9ORT iSTAHRM dnt th 2
shown in FIG 4., Wth Enbadinent 3, in addition ,to a cleaning nechani smfor
maki ng t heShWRBPANEpPEC SThiaSS gt ing ¢ HPRAAIBEREs fhefe )t ish @ TSR Her
provi sion of a |ocal cleaning nechanismfor making only the processing
space for PPBEBLEPRY a workpiece into a cleaner atnosphere enabl es the

| ocal cl eaning ce,with much.hi gher |gevel. of cleanlipess_to.be farned
than the exter ngﬁgén\}}q‘r dr?rreants.‘:hﬁgg‘&lecssﬁiaom’s'ééf%haé lc'?ggﬁl SHESEM AL 2

| ocal work a ection_ f.qr \wher.e 4 LS. | gc anj

mechani sm?lségﬁ%?ngpéfg edt énpgaﬁ%;%§§inl éocaEﬁ'a%??%'F%/ﬁgf gt Eg glhga%ir%ent
nmechani sm§{ o %Agﬁgnthe whol e apparatus interior. Since the manufacturing
apparatus w thrs’l ocal cleani ng nechani sm nmakes only the mi ni num

necessary proceggiNg8Paceal Rihemaltiehldr &l A0 S NDSPHBEEL) s§sWREKRIIGHE aCaAN
be processed by using a cheaper clean space than a hi ghperfornmance cl ean

room BesiggsanhimEFRARIi¥BNac3oridy ndS ity Huto @fSent POl 0O theNpgr@isehtof a
substance functioning to physically or chemcally renove dust or
unnecessarynvehte6a;i N a manufacturing apparatus, mxing this in the clean
gas fed to the apparatus interior to collide wth and contact the

at nospher e i nsi HEGt ht6appanasebemandcr dcanamgne fird hischasgshgmuriebeasary
matter therein to the outside) dust or unnecessary matters in the

manuf act uré Igemppar seabapasmbeccemdiad mor Emifddinmene| 1 ¢f Fh& paeseotnake
the | ocal space near a workpiece 8 into a highly clean atnosphere) the

cl ean gas reemerenpy the suction in a suction device 24 and filtration in
a filter 25 is blown off fron1éhe bl owof f nozzle 26. Nbst of the blown off

clean gas is suRk@d 1A BY & SGREPBLIfOSFRAFINE Sfd 2ARRRt W EbeRhRIth 2
appar at us terjor b he.power of .a_exhau r 28. int_.of, a curtain of
clean gas ¢ ??R%P%e?éggﬁ"fﬁg BFSWEF?“EO%?I3%%§é%ﬂF{¥eF%d%fighen8§§F8n§7)
t he morkpiﬁggeﬁéiggyeloped wi th a cleaner atnosphere than the whole

manuf act uring- apparatus interior. That is, an atnosphere locally different

in cleanliness 'fGPri’HUESdai QehdRatid &rh¥ingt R MRNMERESE UL 80 RAPRAERT YS.
Al ternatively) by use of cylinder feed in place of the suction device 24, a
clean gas ¢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;



may be fed. Furthernore) the gas exhausted fromthe exhauster 28 can be
col | ected, passed through a filter again and reused. Alternatively) wth
the clean gas fed fromthe suction device 24 and passed through the filter
25, the gas or vapor of a substance fung#ioning to renmove dust or
unnecessary nmatters and the gas, vapor1 fine m st produced froma m st
generator 29 are m xed and fed through the bl owoff nozzle 26 to the

manuf act uri ng- argtus_interiaor. After pbrqught, into contaect w th dust or
unnecessary ma ?gfsgirlnitshg ﬁé'r?@#‘agthﬁrw?lﬁlfatglp%rca]téu%sr,l“% i BEHa8 P REGre i s
sucked into th ct.Lon pozzl t.eqd outside th ratus. A
much hi gh{enr‘e% gﬁ%{ii %8%3 lgf %gt gﬁ%&hggglc?gﬁ%é}loqg\)a%nfz f‘?}%zr‘]go%?g?hré by
usi ng onl ap.;gas [ I he quf g ofg Enbodi nent 4 of the
pr esent i%%%%??gkgiglg oﬁhgggggﬁ&ge@.céénﬁgg%s of a dg%ebtion sensor 3la
and 31b in a nppyfasbuiing gRRRKALYSW iGN HHd S £4 SRk HESS,
concentrati on?ﬁterrpg?at ure gngghum' ?i,wtly%gf h| ng'Ji'lviazmtj{igfk gép%ce %@é}tl?%ns in a

manuf act U{J\élgs@p@ar@;gﬁl_\ehs&edLQQS%o%%@m&%tqro%)diéﬂooasaﬁi@é Spoei gt ed and
conveyed to a detection instrunment 32. The actual atnosphere detecied by

neans of ghhsraeteclhion hnstednBAk #@chadianday Fadk Stafe 444 be retained
for the processing of a workpiece 8 are conpared wth each other by neans

of a control deygce233ist hegppghakhdgingndilel @1 dah ifrnsk # b Swkked Manner
that the actual state approaches a desired T 16 state on the basis of the
result of(medswatedi Féeutnces, dasd thaceperaltiiag )i rfforaration bendiMyeyed to
flowrate regulating val ve 34a) 34b and 34c for controlling a fan 2, a
suction deppaeads witbxhauitenid@ aedhiid s aw FiiGe &0.a gas. Like this,
by controlling the fan 2, the suction device 24, the exhauster 28 and the
flow rate redul ati ng val ve 34a, 34b and 34c by the control device 33, the
at nosphere in the apparatus can be retained to a desired state.

| nci dent dPesgrimveioeteft tbe Pnefeomedt E@koddimemé&scont rol device 33 may be
| ocat ed outside the manufacturing apparatus. (Enbodinent 5) The outline of
Enmbodi ment 5 ofefeerpréstat thavdrerdnsss sabpdimenti of tde Bresedd 9. In
Environnent 5, the structure of a_ cleani_ng nechanismraising the )

cl eanl i nes&veRtipR Yoth| bepdegcrdbgfopod@Fidentalid Yonds Y1 f undanent al

o the preSEHETRORRE] BRE ALKB: RIPBE " A6 LBR 0 te s S SpiRi (o) at e 35
and partition ates, 36 and. while the top face portion of the workpiece
8 is spat?%???gthﬁffﬁfgemfPﬁ%géaas curtai n produced by using the clean gas

fed from & feed pipe,38 between a bl owoff valve 39a and the a suction
nozzl e 40é£ gl% g%n?&as sucked into the suction nozzle 40a is exhausted

through the expagstpLRg,42+nAnduths e €90 sBudnad £XRUSe DU, Of the

cl ean gas are regulateg gy nmeans o% ?Iow rate reqgul ating vgﬁies 43a and

43b. 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 a cabinet 1 of the apparatus and
the atmosphere inside the apparatus is passed through a filter
3, cleaned and circulated by using a fan 2 as motive source.

To be specific, after passing the upper space 5 of the
apparatus and rectified by a rectification plate 6, the

atmosphere cleaned through a filter 3 is lowered through an

operating space 9 in which a processing operation section 7



17 According to the above arrangenent, a clean atnosphere is obtained in

t he space 41 above the workpiece 8 This structure is useful for a case
where unnecessary matters are generated in a snmall quantity fromthe

wor kpiece 8 itself or fromthe processing operation section 7. The
structure of a cleani ng mechani smaccotling to the present invention) shown
in FIG 7 is based on that of FIG 6 and is characterized in that the

at nosphere above the workpiece 8 can be replaced_only in the required

amount . Eﬁx%ﬁﬂiﬁﬁi?&Ft?@P?%%ﬂl%%D%ﬁtaaﬂﬂrERhﬁﬁEtBaHDéﬁFeSfr§°6P dfdgas, a
stable flqw of clean atppsphere can formed, To pe specific, by having a
Second piRTCIGh B LRet i DHOVRHORe | F&1 dEhT et BAFPREFEnDEPAEESSE] Sraeding

t he required amunt of ¢l ean s, fromt space_bet nt partition

bl at 66 3e B ORR TR Thelfhete 0t BEoRPASSRALhAT dxhalle] AGPRERSTe

at nosphere aof the space 41 above e rkpiece 8.from.t exhaust port 47
provi ded §9 adlemt"l‘i %uesé%r%mb%rf%tﬁ‘i&r(}hy% eol?ﬁlr,'agh%nf?mgwpg BF85A°3a88in the
space 41 can .he e jinto st.ab Q i clean_| evel of

at m)spherog ecraa;ll‘:lbc’erHEl (édsr'aeéa1{]1e()cf1 %ns?lgegﬁhgei s'%\éa%ggﬂ%yAggi #geg?eg gléﬁ%ﬁﬂt and
exhaust atrmlén{ of B/an ]'9?54515 e t

regul ating va %/hest}%3?, 43d, 3%,@4%? %rﬁ%u%}g%%%e ?ﬁggggé?%égguégsgghom
in FIGS. (,eand 1464 & 0N, ithiividy Ol e O PPEIngi d8aks sAULRETF by using
a gas curtain and useful for a case where the carrying-in, carrying-out or
processi R frad WO SIS 15 PRI Pk d oM tiiee tOPnd ACe18i dBdeASthhth the
apparatus shown in FIG 7) by nmaking the 18 space 41 into a stable fl ow
of at nDsphgleR)e syt aifeatdirid dhadudw| ferfdrd 06 19 weaPr&pi ece 8 can be
made nore uniformand a nore uniformheating is enabl ed. Besides, in one
exanpl e alechendicag dpsdreeion tdfe tnuiroieys g apparat Usn sephesanmena t hat
the shape of an initial ball (ball forned by the nelting of a wire used for
W re poi rtoesgnotedarids amstmblies arotaradhetediltdad Iwoskp Deveds prthe not
formed can be prevented which occurs on the generation of a turbulent flow
i n depencercde cof pofsd tjomi tdforthef flvev atamsqdreri? of s toerapged ddwnstream
Furthernore, as shown in FIGs. 8 and 9 of the present invention, if

cl eani ng oft et Bass £ lavcie fathst mpaagssiope e tat tow s¢ckidmcts and
structure opened in three faces conprising the top face and two side faces,
are enpl oyed iAndnticadiss drh WIHATIGTE YetihrieRBR TRt Yy Hako carshisBtive

conbi ned, a wide variety of processing operations of a workpiece from nmany

si des ca®TFSSUEdd athiate e o BEaY Iadd’s S FHEPT RbIYIN$5e3#F %t i ng and

controlling.the flow of individual nozzles. |n Fl 8, by feedjng a clean
T Lo L iR ds S Bkt SHOF P et B b P Tt B ate 46 and
spatial |y . shut thl(?q_% af f .tdﬂetehts}pace 41 above, t he trké)i ece 8 with the

e

as
curtain part(')n(?us@e Between IRt T Hozz1'e a}hd 2°¢HRt T on ?‘103%’%“4%,

| [ t.ai t ' d t
and oxnac o o TRt Ead R IR L RETRh LRl otn B S

regul ating valvas 43h)rdBi and 43j. In FIG 9) by using three sides of gas
curtains produced between the bl owoff nozzles 39c) 39d and the suction

nozzl e 19 AU HIC Lt A AlMPshieiént 5 9D S NEle 2bPNEt DRsYAEKPI eCe
8. And) the feed anobunt and exhaust amount of clean gases from i ndi vi dual

nozzl es 39%) aphraMifs aingd rilicth afoea Y gl th il Hygemansl of 1éhaWr6ome a
regul ati ng val ves 43k, 431, 42m and 43n. (Enbodi nent 6)
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,



The outline of Enbodinent 6 of the present invention is shown in FIG 10.

I n Enbodi nent 6, by having a cl eaning preparatory chanber provided,
Fenovi ng unnecessary matters adhered to a workpi ece therein and preventing
unnecessary matters fromintrudi ng inte,the nmanufacturing apparatus) the
manuf act uri ng-apparatus interior can be kept in a clean state at all tines.
Beside) in carrying operation of a workpiece between a general environnment
and a manuf act bt g, ARPAEaRURQT ohG kbKGiond hallhe Ao ALSOIADI £EG, | S
likely to be c Wt ART hated on account of installation of the nanu acturing
apparatus_in a geper jronment can be renedied. In FIG 10) to process
mnrkpiecé%e%%r?% %ﬁg?ﬁ%§ﬁ¥géfuring apparatus 49, first, a door 54a is
opened anfﬁﬁb&@fﬁgﬁ{e2§la accommodat i ng wor kpi eces 8a is carried into a
carrying-in preparatory chanber 53a capable of introducing a clean gas

generated in the, cleapiNg GPaphsbd2RenBy2usitngna ohreaded daseltgwh off from
a bl owoff nozzle 55a 1n the carrying-in preparatory chanber 53a, the

Unnecessaéryomtiﬁrﬁx@dhﬂedA&eoadgﬁEeeal tBBVhroARRRheh® T BMYIMIRGAS 8a
are renoved. And at the sane tinme, by opening the door 54a to allow the
at mospherg of ¢h€e GPREF&| n&NY1EQATRAL mkBhadded Bt Aouhtabdler YWMGr ichse
preparatory chanber 53a to be exhausted fromthe suction r r nozzle 56a,
the at nospler€ i 1€pi@sEfed otoakadt Aectannyhpgmeohphegar ayory chanber 53a
interior into a clean atnosphere. The exhausted at nosphere enters the
cl eani ng fleyé et ARt Paxs SBSr t dwi celghs aihgl henuBaagarnpgc bapges tiust hay ingeaned
gas and is circulated and reused. To be carried into the manufacturing
appar at usnat fedn otk vmé dhan Céeaor ag ingapher erovddkgi dbegseda ravatrel edpedt o
the carrying-in preparatory chanber 53a filled with a clean atnosphere, are
transf er et t er opening the door 57a. Workpieces 8a' are transferred one
by one, and when the transfer ends) the door 57a closes. The workpieces 8
pl aced on a suppmrnd B8 e PheceeberepgfnEifis 8F §PPHILEsS FGS@eVihedesd in
a clean atnosphere conposed of a cleaned air fed fromthe clean device 23
through €¥earing caribnlpl bs cngantefdetar kbephatd PATMRECHRdRECt uri ng
apparatus 49 is exhausteeﬁto,the cbggnin devicg§23 Vi a cti.fication

[

\ r

pl ate 61 aRRPT&UERPOTh tFRPERRDI &2i SAToRPpFBLE Pﬁg?agugﬁﬁru§?ﬁgopens and
the workpieces 8 are transferred to a cartying-out preparatory .chanher 53b
in whi ch 3PRIEATIS RS HHEr RO haieawaédg}esééﬂlg& Eirﬁgd%e&%ihﬁé%&&rplr{g‘tlison of
transfer, the door. 57b closes. lp the_carryving.oyt rat.qr a 53D,
the unnec¥8LhrSA Tl e72° htther a4 558 58 %Fgﬁésgfné gﬁﬁgqﬁﬁgJ%6¥£§Pb2£§{§b'
are renov . USi eane s . bl of f ogLa  hl ffy nozzl . In
carrying %ﬁ?p¥ﬂé§ﬁggﬁg}%%egnghg?r821?Eg'cgrF%Png?oagtgﬁgﬁgfatg%vﬁgﬁgﬁber
53b 10 2 GsneRalc PNk ingMRALy LhCatar bYiraA- OU! aPiraRdLal ary ahamber int eri or
touches the atnosphere of the general environnment on opening a door 54b and
accordi nglyc UNPEELESSh YpIRELEEES hNghBe feeachalpecnyi,r anManing? ¥ i1 dg¥t r ude
into the carrying-out preparatory chanber 53b. To renove these unnecessary
matters, iheagd M@SPEEtefibathencplayiengs8out watepahat ariydec eiitdre 53b i s
sucked in by a suction nozzle 56b and exhausted outside the carrying-out

pr epar at or¥cthepbreg bBhteThe, exhauated spherepipersseanttdrroudte tdiee afli avg
device 23, passes through a filter 3) changes into a cl eaned gas again and
is circul paesagedl? easddthéEffbodi pestsaBe THe aget e idfi e@hirodl matturnesd t he
present invention is shown in FIGS. 11 and 12. FIGS. 11 and 12 are
schemat i ctdr e nfgno?.a robot systemwith the cleani ng mechanismin

Enbodi ment 7. Together with a _workpiece storaqg section 82 and a
manuf act uri ng Bppasahasegsf FAGs Pohst YSpRdmIPr & GHTRItRRFS nthe genera
environnment. The robot system 81 conprises a nain body 91 and an_arm 92. To
the arm 92leanipgalRéfF %éc?FGﬁ1@$epoﬁq%ﬁ%ﬂ9ﬁqﬂfEiWﬁn eed 850 o B HdHY

nozzle 95 and_a suction nozzle 95 arge fixed. The arm92 is nopved b r
drive rreaﬂ@n’s‘ﬁ?:ﬁ%‘eﬁlﬁgsgPQBrﬁg’f‘Sr ' Sudh caasr?anwn}éerr%sl€hh (ge%%{?(%ig%:e 8

ist f dt i, iti 85 .in f facturi
appar at usTB8T FhER af BIRER Tadd, B st bath e, Mip et s ERPMLER MM N0
wor Kpi eceuﬁiQeL‘PBSTeBY\Qa\%r dTV& o 'o’}getrrfe gh@’. VUL SAEt L QN hdNE1 BLRYRE f

nozzle 95°1'S so arranged-as to bl ow of



cl ean gas fed through a fl ow passage 97 fromthe bl owff port 98 thereof.
The bl owoff port 98 is a |l arger opening than the workpiece 8 as if covering
and concealing it. O is so a 22 fornmed) for exanple) as to have a | onger
di anmeter than the long side of the morﬁt'ece 8. As clean gas, one fed from
the cylinder, one made clean by the filt®ering of the gas taken in froma
general environnent, one nade clean by the filtering after taking in a

cl ean gasdévowe BBf ateom fhe Bl owoffilhezrzBe @5gasd feech pdtdeerlst arel a
utilizable. Wien the clean gas taken froma cylinder is utilized, the
absence ofleasusgi 6nlherzIlé,96cnseakkedwabl ¢heutupples sresende afs tireef er abl e.
When the gas taken froma general environnent is nmade into a clean gas, the
posi ti onimppafatusucifoa deszzliinto6diusthon papei il ankdy al vieinttdd.atiipont he
devices of FIGS. 11 and 12, a suction nozzle 96 is provided in such a
manner theenmesttononepbirno@2f apdsconnardedh&obpokdr posEsage df2 wndd a

bl owof f nozzle 95, but may be provided at any other positions. However, it
is nore efledtpyesage L3ruincal gpsolnhyadrehlep PRRepaSsapdf & and pronotion
of the cleanliness of a filter 3 to take_in the clean gas blown off from
the bl owof¢nhbkattonsconpactéen FECEbORnLIbl owof f nozzlie 95 after passing
through a filter 3 than to make the@gas takﬁn in fronxg gneral envi ronnent
into a clean gatke THRISuchY oRitharhing fhe,c ﬁ?ﬁéPgoBBﬁlng t §9n2Fhe

wor kpi ece 8, as,if covering and conceal%n% it. C% is so forned, for exanple,
as to hav& ¥t ohgePant ﬁ%?%?l?ﬁaﬁp?ﬁﬁa ¥hg*Bi HEEBF ™t ABPUBRKBLeLE 8. To take
in either_the gas of a geneyral enyiron .1 he ff,.fromthe

bl owof f noZZ1E ?oah%g%r% %+%a%¥g%%?aggéfggﬁéggagggrgggggt?sEBFovided on

the mai ”eﬂfoﬂ%peir@d@ﬁ‘f’ églgcentgét{999é0§%§$fﬂ3'§s%§8a89ﬂét aueLed %§ I,t(l).he

ci rcul at nosphere around a workpi ece y sucking it In om the

suction nozzl e I8 todPei @i & & d %%9???ogegh§gggcgronaking it into a

cl ean at nosphere after passing throug ter 3 and wing it off from

the bl owgf{nierzier g dPSaBR6usUSKEeLdd DL {6AM ENBeAGLN 0ALB0ZE! €h36 DY
action of the fan 2 passes the flow passage 100, is filtered through the

filter 3 aighdBEOTESn o £l £aMe@osppd LS I 08 dflefbnYBACEREEANY aaAPARENt
matters. This clean gas is fed to the bl owoff nozzle 95 through the flow
passage Yowntbdt ownawdf 1ffothé heibtongfstpactud8 6f the menthiaal%onThe

cl ean gas blown off traverses the processing position (working space) 85 in
whi ch a veorkpecon septiats al$ edad N22 $ecthencddaninpgr deessed23Thee

at nosphere containing dust or the |ike generated by the operation of the
processi mpiopersalizedectheoncByaning hdevike 28 wshdusnettheofargemer al
environment, or is sucked in fromthe suction nozzle 96 and returned to the
filter 3 manpwigmtunitng | pPHaatagecanobe | #oLRAEEYWH§Edt he processi ng space
for a morégiece_S turns into a clean state at the operating tinme of the fan
2. When tiHerbrement 3btaining the article to be processed 8 in a clean gas

di sappears) t fan 2 js stopped and the_workpjece 8 is _exposed.to a
general enviro rﬂ?t%ﬁﬁ%e°$h m%%&f%ﬁ%FyBO?ftEbemBFE5F85el VEBtion,df

smal | er space tha geperal.. cl ean r o n,i ncrease.i.n the anount of,
cToul at PR v rET 6 bontTHEe ERePaEREnFoda  RhoRRAP RO o PeANERTESE | n
a short hdhaffsf 0P thaRlnk NEfe CUREHLALLBA-LENL! 1RELRDoENIRLES a7 cqR%N O
cl ean at nosphere to be created. She circu I ng

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



4 1 24 ventilation is regulated, e.g.) by controlling the OV OFF or opening
of +the val ves 430 and 43p. The flow passages 97 and 100 al so serve for
fixation nmeans for fixing the nozzles 95 and 96 to the arm 92,

respectively) but nozzles 95 and 96 na&4be 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 upstreamof the

bl owof f port 98 of .the nozzle 95.or .downstream of e suction.port t he
nozzl e 96?£fﬁe§85§li§?988fPﬁigﬁcgfqﬁiﬂufﬁﬁn eéh%% ??icéfP%ﬂd%|3Pe§Li01
and 102 and a,stable f.l can be .created. Thou t  sho the. mai n body
91 is proﬁ?ﬂgal%ﬁ?ﬁ 85n$$%lnggﬁénﬁo%egghrP%ﬁ]%%bqgﬁﬁugr%$%rYeglﬁeans. And,
as shown p.ElGy %ZinEQ?‘iE%t.a' 9§h %e%'eo% s %J.fﬁci t dldaé & yoLkpi ece
storage section 8 movi ng an arma92, i's éxt ended or Totate , i necessary)
to reach rkpLege g ,a (el e rKd : t

rover aol y b Rat BaEECoRep RS b S Al Mucet® b IR G AR AC S Y
95 and 96,.5f.B6¢RFS8PYce@iheb hNRiEAA y2 1% a3C WtHAD RN [ NE EdSkpiece
surrounding the workprece 8 is sucked in fromthe nozzle 96 and cl eaned
through thgenfbbtghodesded! BgNuLIRAgl & BheWR e L1fh@Mdii oz e dhigh-

envel opes the workpiece 8 and separates it fromthe external atnosphere. In
this sepagetrroOPmahatec184ani RodmSt ate of exposure to a general environnent
at nosphere, the arm 92 is noved and positioned at the processing position
85 as shown i nB&sHed]l)wi BRNERBEdMBEKRI 8GEDBF LS ipROGGSS s N vdPraEessi ng
operation section 87 of the manufacturing apparatus 1 f 25 83. During

t hi s prockkise ngisbyofich uatbagahbe fancZiveipgoduvcehiylsa credllgvant separati on
state) the workpiece 8 can be processed at high quality in a clean

at nosphereheni¢al 1y heepeoeedsshgort heneoekprese mad tersndfrerar ed to t he next
manuf acturi ng apparatus or the workpiece storage section in the rel evant
separ at i ot factwring appapabusi vxpdsdr &his fhe themsdsisey €ast fedydiver al
environment. In order that unnecessary matters such as dust generated by
wear of nigehagPRarabper brionier ‘f—ﬁecsiééé%Vﬁéhoﬂéﬂatcpmaé-‘éct hen 87 does
not fall on and stick to the workpiece 8, the nozzles 95 and 96 are so
arranged aRRFPROTR| e bif okhef 2aPReratdfe 8RIaT§SSVRIIRNE BB t he positi on
of the blowoff port 98 of the bl owdff nozzle 95 and the suyct,ion port 99 of
the sucti ?Rﬁé%bpﬁﬁu?%%fe?ﬁ%rﬁr86§§§Fn§ﬁ85éﬁgtF8nt c QUGS igte o SIHRE or
downstream of a %as flow, and,a ghean at sghete can be forned. A clean gas
to be fedPHFCTIEAT ARt RETT 0ddl Fe&ﬁ“é‘g‘éé? UELDE BFPAT A W0t R 8, it
IS prefergQAe 19 bro igffgé££99f gas or air. \Wen feeding nitrogen gas as
a clean gas The” |'ocaT ¢f €3n Space  envel opi ng a workpi ece 8 can be nmade into

the inert atmogpheig. A 1ef nﬂ&icé!el:%{e Wien 1f gedicRd ndlar 35 W& A fas. the

cost can be saved. The Intrusion of unnecessary matters, such as dust in a
envel opi noh @ YOI KPERES S1bhni §tRHSHAERRI € the RNAWNIG Y QAR LAD P T
When feeding nitrogen gas as a clean gas, the |ocal clean space envel opi ng
a wor kpi e6ge 8i 6ANiRNea NBGet i 8hodkhecenent aaldgsphead idd amal i fsel te en
feeding air as a The intrusion of unnecessary matters such as dust) in a
general eiwibDowEnsdfEaprbe phevblbed iy noerdiedesat i ofass tofo S uHe & fwad
anount of clean gas or such a nozzle structure that the atnosphere
surroundieff aclwakpgasei8 soekedotini byolavasuchd oex inerardle RTrospher e ar ound
t he above atnosphere. For this 26

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



pur pose) a clean gas passed through the cleaning filter 15 fromthe gas
feed pipe 14 is fed by neans of suction device 24. This feed anpbunt is
regul ated, e.g., by controlling the ONV OFF or opening of the valve 43qg. If
the fl ow of the atnosphere envel oping a workpiece 8 is in an adequate
state) the intrusion of unnecessary mat?ers such as in a gener al

envi ronnent can be better prevented and the atnosphere of the processing

space during the processing can be stab retained, Sipce the gpace
T Gundithg BB oo 1 (AP RREAC Kl 16} LERARCERELEr o8N PEBOE n accor di ng

ith th fi diti f gi | at i tilati t det 1 Ni
the nurb&7 ST CASE 11 RIARS Of THe MTbEpHere aFet Al i fOSETORSE
filt hi_gh- fiilt HERA filt L, ddl f fi
act i vat el Pedat abas AT e 1 ey 44 rexbalhCar BFOREER B b Er
[ | ect di t [ f th
wor ki o085 B U0 TGS o T BT o LR SH RUTA RS Ryb,

repl acement ROQUeHGE iVeid [ W] GAN OfedB AL 280q FPSRUBRD 8BYELAOT 2

cl ean gas, such as air and nitrogen gas, e fed to the clean space

surroundigag ;& MNOUKRIRC S G P& HEAHAL A Y £1EL&PWIS] ZLRE P4 EHBT JYpSaVvi Ng
of notive facilities can be acconplished. Meanwhil e, using an inexpensive,

m ddl e- pgkf ar ERBEe afide FundthVids b NEikOse Capab! &r ofinhOE8EH9rg Cl ean

at nosphere of not |ower level than that of a high-performance filter by
usi ng anmakexpensinde theddas,PeffpITTRICE frid tiRlst FPFo@xedP! Eromhe gast vapor
or fine mst of a substance 27 functioning to physically and chem cally
renove dgehe@atoRneoeaser yaiskid el ifed heh mdudts pties eb bewd DfIiNGlb HFla 26

wor kpiece 8 is mxed into the clean gas fed to envel op the atnosphere

sur r ounditag thee manulfpicete i% gaagh paraugie imter oot | | sADveagarosghtonbtict with
t he at nosphere surroundi ng the workpiece 8, so that unnecessary matters in
t he rel ecantagtnwdphedastar rhencedesctaat arat exahaust ethoutandta¢tontihie
surroundi ngs of the workpiece 8. In this case) dust or unnecessary natters
in the atpPephéns slhicuB@isndix twarek piseciERedhni biee nbre tYeetenveryzle
renoved. Specifically, in Figs, .11 and 12, with the clean gas fed fromthe
suction dévPeE8 2xhangtssssad sideoddie tARPFTA ST 154 BPpeh ghsBReT vapor of a
substance funcgtioning to renoye dust or, unnecessary matters and. the gas,
vapor or cflﬁﬁé‘(ir’ri“ﬁsspP(fdﬁ‘c'Fé’d’sfpth&rﬁea Crﬁ‘htbege‘;}étr%&‘b?é 2ehap Nt bednby f ed

t hrough the bl owqff nozzl.e 95 to envel ope the workpi ece 8. After brought
into conPé&PgwfgﬁydﬁgF St et é@Sssary matters around the workpiece 8 this
gas nixtg%ebkais%c%eqdinto the suction nozzle 96 and exhausted outside the
wor kpi ec g Mch hi‘gher cl eanliness of atnosphere can be obtained than
obt ai ned by usi.ng Iy . th |E&A i t i f.

Enbodi ment 8 2‘ Igt ﬁg&pl%ensee%tfci nveﬁ%’?’genné ?@%ﬁ?np%%gpﬁf%%hgg%?tf%n to

the arrangem@nt O igTbedi Mt nf A d Oty SYSEEM AE£058h 8-t 91 ENRRMi ept 8
further conprises the provision of a clean gas curtain created in such a

manner asnl @ @ARRIRRE UMt S R RAIVELEd A Bl ONOf §usRzZat ec DEaRDENt BS,
suction nozzle 96 cylindrically. 28 That is) as shown in FIG 13, the

bl owof f @BeAZled tFa tiah ,bltamidratinzd enBInBObL§ 06 f aigasveaukdi spacovi ded
at the brimof the blowff port 98 and is so arranged as to feed a cl ean
gas fr omplohre ifomesd i pe néhufraartotreichd rappd4het g owheassthes&7sénsbhs aogzl es
39a) 39b and allow a clean gas to blow off therefrom On the other hand,

t he suct dispoeszd @136 deds chert iaod rozztesed (b 408efectiogasnstruaent
provided at the brimof the suction(g;;t 99 and is so arranged as to join
t he sucké@ -.gasheo adtard] ;inasrhrrd | L pakesdgey 100anfonft RB1BI BROEELpPPe
42. Wth Enbodi nent 8, since nost of clean gas blown off fromthe nozzles
39a, 39b iinstymentantfedtnts & dloel et ketr e obPt Re R8:2EB8d489r £BB, dust or

unnecessary matters in the atnosphere of a %eneral environpent is gnlikely
to mx i RRFESSIdEh Yad HIYMPHIGe 15 orT T heoBPBRBET “pbPt ©88PaREPEFr Bet 1 y

envel opi ng a workpi ece 8 ocal clean ace can.be for .at a_much

hi gher | &“Soft}&aea%‘i'i*rfe%@ 4% ¢ ml%f oxPBPi 8Peéﬁ\‘)i1Pénﬁ8HEqulﬁ“Fll "tpgnd, o
feed pipe 38 not_be branched fr p 7 byt used
as a feec}npassug:géea o ee%dt?}}ﬁgtt a %%%%fgélgg}té% ?ﬁéggﬁ&%ﬁ?f lé‘n((%g?l){(gls%%%a)
39b which is produced by filtering the gas sucked in froma general
environment with the aide of the suction device, or the exhaust pipe 42 may
be used as a fl ow passage for exhausting that gas outside which is sucked
in fromthe suction nozzles 40a, 40b instead of join the sucked gas to the

flow of the flow passage 100. 29 Alternatively, in place of a suction
device) a clean gas



may be fed by the cylinder feed. Furthernore, the gas exhausted with the

ai de of "an exhaust device can be reused after collected and nmade into a
clean gas by filtering. (Enbodinent 9) The outline of Enbodinent 9 of the
present invention is shown in FIG 14.1I pl ace of the bl owoff nozzle 95
and suction nozzle 96 of Enbodi nent 7, robot system according to

Enbodi mrent 9 has a hood 103 fixed to the arm92 in such a manor as to cover
up the retahlel o3eGHoatl AU Ithe G LAY LRI | e £l AL agngade
clear after the suction troma general environnent and passing T rough a

filter by pRAaR$eRa td nit G fAEnd@MIHE 2 doh WM fff&l«‘/"af?th% hﬁ%%gﬂ%gngr e

of a general environment from an opening portion 103a of t And,
the retai ggn vee@lyiaQn 394 isHd™4e ttf_azpwt&a;lthi%g qCtddd oAl i Prs pl@f &, 104. The

hood 103 conprises a opening portion 103a | arger than a workpiece 8, a

housi ng spa¢ect03a ,f @ RANILUREF WO kiieahS Ak il oWr fa RALE, 103c) while
the workpiece 8 is retained in the housing space 103b of the hood by a

retai ner secti @ik®4thie,opgniceatRentliion khia faas 2sUathed SidAEi s d&or caver
and conceal the workpiece 8, e.g is so fornmed as to have a | onger dianeter

t han the bkangtaiedexdlausite rmeBkpndCeh? & 1w kaiteC & el 410l Nt SRACEL 2l 03b
for housing a workpiece 8 and a bl owoff port 103c while the workpiece 8 is
retai ned Babt hedhoddi by thaceoch@®@3blolieviike 133qd thye @ tmeisihwre Siactiln 94.
The opening portion 103a has such a size as to cover and conceal the

wor kpi eceaBpergtusi sasobkoregtdiasdt tohavdes ilredgert adieanetlere itdeart 41Hey | ong
side of the workpiece 8. The retainer section 94 is extended outside from
t he housi hesgatectdsb dhsthemhodd3208ramdrei comdcodsdry,iaeotdd ekt dea each a
wor kpi ece 8 and hold the workpiece 8 (in FIG 14, designated with a

one- poi nt Llepatad| pHéFidenh&hecBanpiecéyrdng apparéfeiSsel y rotated to house
t he workpi ece 8 in the housing space 103b of the hood 103. This structure
i s useful (EBPodamgstyAdre a small anount of dust or unnecessary matters is

generated from a workpiece 8 itself or a_processing operation section 87)
§ dERg he

and noreover sthpl 8utFhBerad dipegt 3 OfedhegRTesentediivarddore i | by

Contr0|ligﬁoageighkggg.ag? 9Peaiggdog.va&%§ n%%ood%%%k %%WQ glgﬁgué¥)re
of a cleaning mechanism raising the cleanliness of the local
space is proposed.

FIG. 6 shows the fundamental structure of the cleaning
mechanism of a manufacturing apparatus according to the
present invention.

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

valves 43a and 43b.



The outline of Enbodi nent 10 of the present invention is showmn in FIG 15.
In addirtion to the arrangenent of Enbodi nent 9) a robot system according to
Enbodi ment 10 further conprises clean gas curtain generation nmeans for
generating a clean gas curtain providg&irlsuch a manner as to bl ock the
opening portion 103a of a hood 103, a 'Partition plate 44 provided in the
housi ng space 103b of the hood, a blowoff port 103c provi ded between the
hood 103 and theor%a iter!éci on chAé aa%d‘p SUCtir(P L gr{ 103d betvvegn thF‘S artition

plates 44 and“&% 1% iFad T &5 TSRt bn® nehR3" hakm3SH fis

le 3 f t.aj [ t | t ' ti
1038 of  PR&eRBsH A B Heta el Il oA SR e 1 07 OPRER "0 ntrati on of

fan 2 i Ss%ggértmgq@, %ss%tfgu;gg& 3 @aﬁsaen mc% m%%%%%tfétée%om Lhe

feed pipe to the nozz and the blo T om Wwhi ¢h°t he

clean ga ehér%ggﬁ i\‘i/’x\]; Iah s%%i&aau QESUGH 1R GRS chzgfﬂfc{kge fwzizég%f{?co%“d the

suction port di'ment 10, since nost an gas own  of f

31 from tRemN@az! & ra2e dsd ng0 oPprdRded a2dia dif BuUcked fromthe nozzles 40c,
dust or unnecessary matters in the atnosphere of a general environnent is

unlikely to nirkel Btire telr@an rgas cle@Wi nyf mddrnidie ddrifndotd &Psc and
directly envel oping a workpiece 8, a local clean space can be forned at a

nuch hi gheeskavelinoentlioan! ishess. ithe1d.ean igasvdd o ffhdy ot tieg bl @wof f
port 103c and directly envel oping a workpiece 8 is sucked in fromthe
suction pnadt is03Hdarkkeezickddigashpasite tatmspherd iddare IHed make a cl ean
gas again and is blown off fromthe nozzle 39c and the bl owoff port 103c.
The feedwankphecef 8Bacahnche gaplasedegullyt o) tdhey.requi reahtamddrithg tHe

O\ OFF and openi ng of valves 43c, 43d) 43e) 43f and 43g. To the bl owoff
port 39cadjubt&nglBhei fsedadmofing ehndae xgas sfteck fouwrh tdfe o edek gl R 88,a a

cl ean gas) produced after the gas sucked from a general environnment by
means of shabliet féawdevi cdean pimpapbedet fapude £onnader I beay be fed, or
the gas sucked fromthe suction nozzle 40c nmay be exhausted outside by
means of SRAcCéfhausPdr haviRgue FerAed Portid igas rhadieed 4 maavtieduct i on
port 103d. Alterpatively, in place of a suction device, a clean gas nmay be
fed by thBsigei hher PrESAtirt PhetRorE, (Hifedide SHhfara®d5ad PRI iYe  of
an exhaust device can be reused after collected gnd made into g cleap gas
Dy ©11 s eRtREn EASCORDET Fh6n SRACH BRGUASTErD P oL A6 & <athi | 2e
the fl ow, of clean, gas . n the hoysin ce 103h .and can create a highly
cl ean at sBﬁ@P&g%ntgﬁefﬁSSSPﬁﬁtsg§c %fggﬁ.ﬁﬂgﬁﬁﬁQﬁqﬁfﬁqﬁaqﬂﬁwing space
103b m‘tgt%og% gk% LEOWh%fspa%% 41 above the workpiece 8 from the

exhaust port 47 provided inside the second partition plate 44,
the flow of clean gas in the space 41 can be made into a
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 43¢, 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



at nosphere, the tenperature can be nore uniformon the whole surface of a
wor kpi ece 8 and a uniform heating can be made. Thus, a phenonenon of an
i'nitial ball to becone unstable in shape or to be forned or not fornmed can
be prevented which takes place when thﬁée is a difference in the turbul ence
of a flow in dependence on the position®of the atnosphere in the space
103b, for exanple, for the bonding processing. (Enbodinent 11) The outline
of Enbodi nent 11 _of the present i.gvention is shown in Fl 16. In addition
to the ar?%‘?\@%n%ﬁt 18 OEH'bBSIaﬁEﬁt fgf’wa°rfol§ottm°§?2’teerrﬁ ’a:}t?ber T HP T2 B0 of Prent
11 furthe{] congr;bises d tectio n_mean. fi%rcedest %ctni ng tmrg%ecomnocentrai' on of
dust or wu %%cg g ?y535 GRent Aat'CEFEYET% e gtnnsphere emﬁﬁ<ﬂﬂ*&f§?

workpi ecey B of hife! GHRELANUREARE nBUTL bk 3G COYIAdPANG, Wl Tunction
to control cleanrng neans at a desrréed concentration, tenperature, humdity
and cl ean] ] LN 1 [,O I rovi ded
in the sd%%%ﬁéz?mégnﬁpﬁggﬁ zgFg§ESSQQnEHSG&ggyggﬁﬁg%g%'e?%gﬁgééﬁgil%
cleanlin n [ r atu i glit fi hhe tive
Space portioneRERRILRAL! LAY LREDET B R 399 CHAT Tad Rbally (HREE B T on
equi pment ;32 a@ﬂtmg et Hal; AL RsPACES rdgti eel 86 i WeliRghNive GlRClit able
equi pnent 32 and a desired state maintained for the processing of a

wor Kpi ece 8 & ei Y LAl | ¥a £ONPSr erR¥dCORt K8l nBRARS rddd BasLBODBAN@nted

di fferences, the operating conditions for an approach of the actual state
to a desiwietkclsté€uis €ohOtNE gefleth€ion33ropetatrbalentf @nmat iign is so
arranged as to be comunicated to a fan 2) a flow rate regul ating val ves
430, 43p dupkddendorof eght aposgtidr dFovhef atmgaphamnd blfe thiecisipazedddi.ce
24. Incidenta ly, the detection equipnment 32 or the control device 33 may
be provi ded SuFst tiee theremni as beywA1inAET6sdi Agahd Brbdditientprekenthe | ocal
cl ean space envel opi ng a workpi ece B can be approached to a desired state
and t he prrocsstsion, cafi dkeamiesg ot euapprepni atteh EEnodustuirel2pefied in
outline of Enbodinment 12 of the present invention is shown in FIG 17. In
addi ti on twe thderfageenand strEpbedenenengd anr sboeesyocem soowrdisiget o
Embodi ment 12 further conprises detection nmeans for detecting the _
concent r dthorter faee andubvecesdar faeefponsht eprlrdred iin tihd cht mesypsirade
envelopinq}a wor kpiece 8 or the tenperature or hum dity_ and contraol neans
with funcifibr 2ot cBRtheds cPeant hig nBafsCUr talR8sPrEd ceBRBSErat Hife

temperature,, hum dity and cleanliness, As shown in FI.G 17) through
oot o by S s e S R AP P FaT i gaRe ho bR kP € oo APt W88 and 06,

ci rcunst ances such as cl eanliness, concentration enperature .and. humdity
hERE 0 SeEPEode oAty Y

of the respetti VR spate®porth PRhSPRESe *&r &34
CO”"”m‘“ﬁ{iﬁ%ﬁﬁ?@tgﬁé'angggiggﬁghaﬁé g@gwtgg ?th@ﬁdﬁqu%BQ%g% det ect ed

with this n equl pnent esired Sstate rmalntalne or the

brocessing of , wpLEDI goeh8 ALEATHEUR! bYeGATRAECA DY GRRIGAIERNE 3],

Based on the differences, e operating conditions for an approach 34 of

the actualnstpdedtpipedesi ved st atetarecheynd §n<attehe.eora%rdatsipg&iiar1f19r mat i on
is so arranged as to be coomunicated to a fan 2, a flow rate regul ating

val ves 43gHuéBpn@andf43ghé ospacguliat kbgviehenkl @orkpbiac@as andH RheSgeld on
device 24. Incidentally, the detection equipnent 32 or the control device
33 may beyroaidepgrodtsedebébeesni bthbodYodbff 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, 431 and 43j.

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

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



Accordi ng to Enbodi nent 12) the | ocal clean space envel oping a workpi ece 8
can be rapproached to a desired state and the processing can be nade nore
appropriate. (Enbodi ment 13) The outline of Enbodiment 13 of the present
invention is shown in FIG 18. In addhéhon to the arrangenment of Enbodi nent
9, a robot system according to Enbodi t 13 further conprises detection
means for detecting the concentration of dust or unnecessary conponent
matters i ohhe BLIDaPRYCE CUMEAU P 1P L0Fed DEotDCLhETREERbYEEO!
humi dity and’contr’ol” méans wit unction to control cleaning neans at a

desired cgnce at i.qn, r ne, ). G ! wn in
FIG 18, ?hroﬁgﬁ'dg?‘gctf}e%ﬁqugﬁts‘%rt ??1"?” p@rxg{v%%se%%&%ﬁgnﬁgﬂg?%an:%%(§:€9103b of

the hood 103, ffthawqaharica%_z%q%@ 239G 2 | NRAS  ark®EEA &AL | POzu i £PRET BLUr €
and hum dity of the respective space portions in which these are di sposed

are comupigatedst @1dat ealieOR «@UUARTRR! v3A NI 431€, ars LAl 4 2 nDsPhes e,
detected with this detection equi pnent 32 and a desired state naintained
for the prprBsaimanef 63 workpiece 8 are mutually conpared by control neans
33. Based 35 on the differences) the operating conditions for an approach
of the actual shateutlinedesi Epbodialkntabe ofownt prkddiet opereit dn is
information is so arranged as to be communicated to a flow rate regul ating
val ves 43¢ghowrpianBI43q1bor magEmdbdigethlte 6f,] dy dfaveirgasa atikdringuct i on
device 24. Incidentally, the detection equipnment 32 or the control device
33 may beppepardedrputhiatberherowidedody edb.y idge ormdiane ssm Bt teerg 13,
the | ocal clean space envel opi ng a workpi ece 8 can be approached to a
desired stadbereddtory prokeiscrgtbamebe made pPrsve rdppysprrirsee sgazhodi nent
14) The outline of Enbodi nent 14 of the present invention is shown in FIG
19. In aduattenst bremeintruddegenntef thebadinvdec tiging rapparafiyst erhhe
according to Enbodinent 14 further conprises detection nmeans for detecting
t he concemapuffohubingdnapPraratnfedBs8aiP e SdPomentkaRft tidy & iTlaane state

at nosphere envel oping a workpiece 8 or the tenperature or humdity and
control neandlyi thmednct PER1ES cdRt FEFTELEENORG TREIRD AT £ qskripce
concentration, tenperature, humdity and cl eanliness. As shown in FIG 19)

y
through dREE¥EEBn2sEREBF23150KA50PAERY Athe MY SRS S APRF R 4he hood
103, circupstances sucgh eanl i ness, .concent r,ati on, tenperature and
humi dity ngtﬁéﬁ?esﬁe%Png gbﬁ?eapgff%8ﬁ§ﬁﬁ1ﬁﬂﬂ%ﬁ¥%¥%§g’g&% di sposed are
conmmuni cated, t 0. detegtion_equi t ct ual fected
with thi sc%Iré‘f‘%%f‘f‘%%‘leéqﬁlnpﬁgnfuggegﬁd%ésgeggilraggos aotlykzl tnkg% ﬁ%ﬁ%%&f%?ﬂ%e

br ocessi nggl2e.,.3¢nM0" kBREE18ALE AULAI e SPRANAL DY, sont ol neans 33,

Based on rences, the operating conditions for an approach of the

actual state tenapggsi 18d pabeodkssf %ﬂﬁ%ééﬂﬁ@pﬁmﬂ@mamﬁmé i's

so arranged as to be conmunicated to a fan 2, a flowrate regul ating val ves

43c) 43d, afigeradal, 4430 randt43a Hebr AW ald Ripdreri fdv Hfcas gast sl d he
suction device 24. Incidentally, the detection equipnment 32 or the control
devi ce 33ap8¥mh6dRtaAvigded riplisicds Blae irnicadradd %lnt Ace of £ht Mgl ngd- frbodi ment
14, the |l ocal clean space envel oping a workpi ece 8 can be approached to a
desi red spatpaaantotriye chambessitnig capabd enade inrmodppingra atkean gas
<Experinental exanple> FIG 20 is a perspective view of a wire bondi ng
appar at usgenebatkedannutine cdewniiol cheanheasdit. | Bensorg i s abpried gas
practice. In FIG 20) Nunmerals 62 and 63 denote a fan for a clean unit and
an HEPA fbleen péf dasm eoblesrifdn nozedire i ely. thmderrppbrsitimg
conditioned controlled, the fan 6 circul ates the atnosphere of the whol e
appar at usPFAPEFrRe&P o Chadhed é3@heéﬁ§mq@“eﬁﬁ%F%?%a%aﬁg?rﬁaggé%r?%rbﬁgﬁ an

i ntroduci ng section 64 provided in the top. of the apparatus, is rectifjed
t hr ough agFQEFP#iEgﬁﬁﬁﬁﬁﬂﬁﬂQaqﬁs%ﬂﬁiW%ﬁﬁﬁ%??%ﬁo%@thﬁergﬁﬁgﬁdGG g%% ?he

bondi n rocessing. .In this bondin r ocessi ng, space there are a

pr oclesgi Eﬁgguﬁﬁh‘F? tdimste b|6f7 Qr?eeﬁ%'@ga‘ﬁ‘%d&f%n%%pg%rﬁg?%‘éepg? arpagphere

substrat e 08 pl.aged s 20N Al i R JRARS; QLo t PR DORMLDgL gL Y Section
i e S . t he

69, a bon8ing pracessing 1s appli to e clrcurt substrate

ot her hang}eggr%l@%yorykyau;%% a.St.')‘rH)SbQ'hed’ee exhausted from the suction



37 near the top of the circuit substrate 68 locally into a cleaner air than
t he whol e apparatus interior, a clean air is discharged fromthe bl owoff
nozzle 70 and nost of the discharged air is sucked and collected into the
suction nozzle 71. The collected air gg%exhausted out si de the apparat us.
And) the atnosphere of the bonding pr ssing space 66 is rectified through
the rectification plates 72a) 72b and 73, passes through | ead sections 74
and 75, |.qi t t h i i i I e d i L.reylated by
the 11180703 BEs S Patb i BTt LPLAe ) OO ke ol Sp ST Kl AR
the bl owgtl paeazlog y7 @ & FHC W iz e la d1eah OfBho @pHRSENET grabove
the circuit substrate 68 is kept to a higher |evel of cleanliness than the
appar at UgxhBlL&tied -a thld HHld Uhtdise tie tdlicarfitd addv Ed 023 | Op bgeHoONdi Ng
processing permts the renoving operation of dust adhered to the surface of
a circui thgvhgh' at & 68 e Fl3Gagdli ShAMark N ange W tdlddn@d ofad hendluss
concentration in individual atnosphere at the start of operation of the
above bogpdiraglapRd’ alnds reli@d.yPiTealbedicdirt i & o ditsd il £ £¢ ©$r 1 be
measured is 0.5 umor greater and is expressed by the nunber of particles
in the vabpeaeaglisorsf ddtl ledbiwd thl e clpace 2 tio spharens Werkpi ecedosen, f or a
general environnent work place ( mark) in which a bonding apparatus is
provi dedcasriedufiatiourtiheg cappariag+dn tphre peantterr yofcdwb g dcbs sf njlespace 66
in the apparatus shown in FIG 20 (o mark with right-rising hatching:

ref erredwidthas rcAsppardmespbeirear precrtoansfieace)d @ftamheonoping cie ty of

t he 38 circuit substrate 68 (o mark: referred to as in-apparatus
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08' 01 %) In38h€lL ARNBY 1hg ~Autolpate Pyrttamyc srmmibsimP 3tan then wepg ppeehnwt h a
retai ner section for retaining a workpiece; and 5 armdrive neans for
novi ng sBRELErH pAherer &YUearfve norss disd Ak it e'eskpieces 8b’ are

removed by using a cleaned gas blown off from a blowoff nozzle
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



transferred to a processing position, wherein a first nozzle incorporating
a bl owoff port having a |longer dianeter than the | ong side of said

wor kpi ece is provided for blowing off a clean gas fromsaid bl owoff port in
such a manner as to envel op and separ £ sai d wor kpi ece fromthe external
10 atnosphere. 2. A robot systemas s forth in claiml, wherein said

bl owof f port is as large as to cover and conceal said workpiece. 15 3. A

robot system gs set faorth in claiml,  further conprising fi nozzl e
{1xati on RGAHGS: St sy cekry iBig o Hars o o B be h &3n " Rrmnner
that sai eB'o%DEBeE%rh e Qdls% ar MR 33 ‘”@{é(pdﬁﬁoe%%ﬁeré {RbE’ﬁesySt em as
set forthSin claima, further cémprising:’ 20 a second nozzi'e ricor porating

a_sucti 00, PAVE nRAKLA0 13 AR Y 2Bl IYh e dALS! R 0F 23 dktion

wor kpi ece Tor s Ing inthe gas envel opi ng said workpi ece froms

suction RQEEieaBGbSQEQ”@xﬁQéé't%df oAl 1 MBS 4y g 810 SR Lo SELO

nozzle to sald armin such a manner that sald suction port 1s opposed to

sai d bl ouphhbRer 53625 WAR 8kRagditddr Gltdo hesr%cte:irgszrse“ﬁ{é"'scﬁ@isrgir%)rkpi ece

in the space between said blowff port and said suction port. r obot

system agesetel 281 NphBsekaitMrdughn@r ¢iin teadl 4 ,SUHdnePaitd S ASLdadlf as to

cover and conceal said workpiece. 30 r ~oPcrv~nnso3: enran am aa- 0S: orm

-40 6. AgaobegasHsham as serchontBd Bnal delisédar 5, further conprising
(Embodiment 7)

The outline of Embodiment 7 of the present invention is
shown in FIGs. 11 and 12. FIGs. 11 and 12 are schematic
drawings of a robot system with the cleaning mechanism in
Embodiment 7. Together with a workpiece storage section 82
and a manufacturing apparatus 83, this robot system 81 is
provided in a general environment.

The robot system 81 comprises a main body 91 and an arm
92. To the arm 92, a retainer section 94 for retaining a
workpiece 8, a blowoff nozzle 95 and a suction nozzle 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 897 from the blowoff port
98 thereof. The blowoff port 98 is a larger opening than the

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



circulation neans for renoving dust or unnecessary conponent matters from
the gas sucked in through said second nozzle so as to blow off the

resultant gas as said clean gas fromsaid first nozzle. 5 7. A robot system
as set forth in any one of clains 4 tg.,6, wherein, after |eaving the space
bet ween said bl owoff port and said su on port and hol di ng sai d workpi ece,
said retainer section noves in such a nanner as to position said workpiece

at said PORREd, 1008 oRahBHQ! SUSEEMMAVSE 1ofEkl i} AW A0Sy i S 1 1O

7, further conprising neans for formng an enve ope of clean gas |n a line

or Curtaw%% %Fash P ERANGLrRB LA cyli ndidl calely gavE! Yhd he ! Hah Gase bl own

off fromt port robot system as Set forth in any one of

cl ai ms 1.:%91§de£ursnsrmaaapeughagb@oqmreolflrr%a@anfg%fcqmer fdd NGhiadn |igpst
one selected from a group conprising the concentration, tenperature and

humi di tyfp$mdalsgeeéruﬁ!nese%%ahmeﬁcerm%%ntnaaub%tla%e?oy R H & SIRAGE et ween
said blowff port and said suction port. 20 10. A robot systemas set forth

in any ogecof €ARLAE inta 81lehHr gher bloWRr bFifNg rbaed e loWort frRRdi g
nitrogen gas or air as said clean gas. 11. A robot systemw th cl eaning

mechani sg5 can@rs6€H 6theaB ar®e aguilppadlei.th a retainer section for
retaining a workpi ece; and 25 an armdrive neans for noving said armin
such a mannerwhénat tkai dleankpheceakent fansf er cgdindea prsocesdiimgdyodibiel on
said robot system further conprising: a hood incorporating: an opening
portion dlawvemge aof oagsnctianeherzihafbt he bdhgwebde Glutsdib¢ ITesemice ece; a
housi ng space for housing said workpi ece; and

is preferable.

Then the gas taken from a general environment is made

into a clean gas, the positioning of a suction nozzle 96 is

not particularly limited. In the devices of FIGs. 11 and 12,

a suction nozzle 96 is provided in such a manner that a

suction port 99 faces toward the blowoff port 99 of the

blowoff nozzle 95, but may be provided at any other positions.

However, it is more effective for a radical prolongation of

the pass life and promotion of the cleanliness of a filter 3

to take in the clean gas blown off from the blowoff nozzle 95,

and feed 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



P - ~aper ~ssb~2607262 droll dm dac-08:01i07 -41 a blowoff port for blow ng
ofsf a clean gas in such a manner as to envel op and separate sai d workpi ece
housed in said housing space fromthe external atnosphere; and hood
fixation means for fixing said hood t%%aid arm 5 12. A robot systemwth
cl eani ng nechanismas set forth in cld™™ 11, wherein said opening portion
is as large as to cover and conceal said workpiece. 13. A robot systemwth

cl eani ng g%%foga%ig%@e S i3l d Ydrbd AR B U %19&1M@reh@ §é‘&1£‘s{9999e

conprises or formng an envelope of clean gas in a line of

curtain afrg%%'dd 20ROV R g Yy IduAGHE & TS rAF {10 COYEL PPn LAEz £] £aN
gas in said housing space; and a suction port for sucking in the gas in

sai d hougigng i$RAGHe hdd A WHarsYStAMPHIdr JANY hEehai 5 astses forth
in claim13, 15 wherein said suction port has a | arger dianeter than the

l'ong si degj@hnSaittho ‘Q?El‘éﬁ"ee%@te]r $ash i AhroGEIEB R T4 Tt &aN3 ngndrechani sm as
set forth in claim13 or further conprising circulation neans for

renovi NgLdueti n@ i4NRFFCFTIMY tHRTRANYL MMaidAs1e fFom tTige 2agasusieketn i n

t hrough said suction port and blowi ng off the resultant gas as said cl ean
gas fromrgamd thleowicht iper hozkle A6 dyotactyisirerafiitite cf &rard nepaweharhem as

set forth in any one of clains 11 to 15, wherein, after |eaving said

openi ng gabti pasaagehalodi,nd ssdiid twarddpitdoeugdaitthe?2 X ket enr nkrask cdbe orme®ves
in such a manner as to house said workpi ece in said housing space. 17. A

robot syat eewnt gasl dareiedg frechavisgmoas wetedemsary rcawpoIRt olattarss 11
to 16, further conprising
This clean gas is fed to the blowoff nozzle 95 through the

flow passage 97 and blown off from the blowoff port 98 of the
nozzle 95. The clean gas blown off traverses the processing
position (working space) 85 in which a workpiece 8 kept at a
retainer section 94 is processed. The atmosphere containing
dust or the like generated by the operation of the processing
operation section 87 or the like is exhausted to a general
environment, or is sucked in from the suction nozzle 96 and
returned to the filter 3 through the flow passage 100, In
this way, the processing space for a workpiece 8 turns into a
clean state at the operating time of the fan 2. When the need
for retaining the article to be processed 8 in a clean gas
disappears, the fan 2 is stopped and the workpiece 8 is
exposed to a general environment. Since the periphery of the
workpiece 8 is a much smaller space than a general clean room,
an increase in the amount of circulating atmosphere
ventilation leads to a high level of cleanliness in a short
time, or control of this circulating ventilation enables a

desired clean atmosphere to be created. The circulating



control neans for controlling at |east one selected froma group conprising
t e 30 'concentration, tenperature and humdity of dust or unnecessary
conponent substances in said housing space. P op Tssb' 03262 dull div
da-0801 ~03 -42 18. A robot system w thscl eani ng mechani smas set forth in
any one of clainms 11 to 17, further conprising feed neans for feeding
nitrogen gas or air as said clean gas.
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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. 1In 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
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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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atmosphere enveloping a workpiece 8 is in an adequate state,
the intrusion of unnecessary matters such as in a general
environment can be better prevented and the atmosphere of the
processing space during the processing can be stably retained.

Since the space surrounding a workpiece 8 is much smaller
thag;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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surrounding the workpiece 8 and brought into collision
against/contact with the atmosphere surrounding the workpiece
8, so that unnecessary matters in the relevant atmosphere can
be collected and exhausted outside from the surroundings of
the workpiece 8. In this case, dust or unnecessary matters in
the atmosphere surrounding a workpiece 8 can be more
effectively removed. Specifically, in Figs, 11 and 12, with
the clean gas fed from the suction device 24 and passed
through the filter 15, the gas or vapor of a substance
functioning to remove dust or unnecessary matters and the gas,
vapor or fine mist produced from a mist generator 29 are mixed
and fed through the blowoff nozzle 95 to envelope the
workpiece 8. After brought into contact with dust or
unnecessary matters around the workpiece 8 this gas mixture is
sucked into the suction nozzle 96 and exhausted outside the
workpiece 8. A much higher cleanliness of atmosphere can be
obtained than obtained by using only the clean gas.
(Embodiment 8)

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

95 and the suction nozzle 96 cylindrically.
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clean gas from the feed pipe 38 branched from the flow passage
97 to the nozzles 39a, 39b 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, 39b 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 39a, 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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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.
(Embodiment 9)

The outline of Embodiment S8 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
manfier as to cover up the retainer section 94 and is so
constructed that the clean gas made clear after the suction
from a general environment and passing through a filter by
means of a suction device 24 is blown off toward the
atmosphere of a general environment from an opening portion
103a of the hood 103. And, the retainer section 94 is made to
penetrate a rectification plate 104,

The hood 103 comprises a opening portion 103a larger than
a workpiece 8, a housing space 103b for housing a workpiece 8
and a blowoff port 103c, while the workpiece 8 is retained in
the housing space 103b of the hood by a retainer section 94.
The opening portion 103a has such a size as to cover and
conceal the workpiece 8, e.g., is so formed as to have a
longer diameter than the long side of the workpiece 8.

The retainer section 94 is extended outside from the
housing space 103b of the hood 103 and if necessary, rotated
to reach a workpiece 8 and hold the workpiece 8 (in FIG. 14,

designated with a one-point chain line), then contracted or
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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 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 arranZement of
Embodiment 9, a robot system according to Embodiment 10
further comprises clean gas curtain generation means for
generating a clean gas curtain provided in such a manner as to
block the opening portion 103a of a hood 103, a partition
plate 44 provided in the housing space 103b of the hood, a
blowoff port 103c provided between the hood 103 and the
partition 44 and a suction port 103d between the partition
plates 44 and 44.

The clean gas curtain generation means has a blowoff
nozzle 39c for a gas curtain provided at the brim of the
opening portion 103a of the hood and a suction port 40c for a
gas curtain. The operation of fan 2 is so arranged as to feed
a clean gas through a filter 3 from the feed pipe 38 to the
nozzle 39c 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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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 and directly enveloping a workpiece 8 1is
sucked in from the suction port 103d. The sucked gas passes
through a filter 3 to make a clean gas again and is blown off
from the nozzle 39¢ 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 porf 39¢ 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
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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 arrangement 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
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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. In addition to the arrangement of
Embodiment 8, a robot system according to Embodiment 12
further comprises detection means for detecting the
concentration of dust or unnecessary component matters in the
atmosphere enveloping a workpiece 8 or the temperature or
humidity and control means with function to control cleaning
means at a desired concentration, temperature, humidity and
cleanliness.

As shown in FIG. 17, through detection sensor 31la
provided in the space between the nozzles 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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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 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 12, the local clean space
enveloping a workpiece 8 can be approached to a desired state
and the processing can be made more appropriate.

(Embodiment 13)

The outline of Embodiment 13 of the present invention is
shown in FIG. 18. 1In addition to the arrangement of
Embodiment 9, a 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
humidity and control means with function to control cleaning
means at a desired concentration, temperature, humidity and
cleanliness.

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

workpiece 8 are mutually compared by control means 33. Based
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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 thz 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 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. 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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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
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 to 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,
respectively. 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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near the top of the circuit substrate 68 locally into a
cleaner air than the whole apparatus interior, a clean air is
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, joins together again,
is made into a clean air and is circulated by the filter 63.
By:&;nt of a clean air curtain formed by the flow between the
blowoff nozzle 70 and the suction nozzle 71, the local
atmosphere above the circuit substrate 68 is kept to a higher
level of cleanliness than the apparatus interior. 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 um 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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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 intoc the clean gas discharged from the blowoff nozzle 70
and the resultant mixture is fed under conditions of the same
flow rate and that of a case where the clean gas discharged is
fed without mixing (o mark: the same in-apparatus secondary
screen space). It is revealed that the mixing of overheated
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 bonding-
apparatus interior. The dimension of the clean room compared
in this experiment is 20 m in width x 10 m in depth x § m in
height. It follows 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/ft3 ), 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.



1011/ " $10%8SE&' ()-3s-110% & () -! 9* MBLOUSSE' () - (10% & () - Y%l0% & ()-!": $10%&
"()-JdYNC 10!! 10: 10: 10:1:10% & () -
810% & () - 3710%.&.(),340% & () -/ $10% & () - 3aBYNC
100 TL°10% & ()-Y10% & ()-! 3"10% : & ()-f10% & ()-,10% & ()-10% & ()-s$a?YNC
101'11'S3"10% : & ()-Ss10% & ()-10% & ()-s
10% & ()-193"10%: & ()-@0% & ()-GaBYNC 10!!! 0@O0% & ()-,/10% & () -
+F10% & ()-L* 10% & ()-!3":$10%@& ()-3":$10% F& ()-W >?aB7C 10
10: &<:10% & ()-:'"10% & ()-8@O0% & ()-!4LBYEES ()-4410% & ()-4f2° $10% & () -7
@\TsNMY 910%VE' () - 10%vE' () - ! 10%v& ()-f@O%W&' ()-,10%w. ()-10%w. ()-s 10:
10: 20 dEMV 910%vB10%WK' () - 10%V&' ()-: $10%v& () - sS10%V&' ()- 109K () -
109vE () -/t brAgkagN 91090 * " $10%vE' () - (NMLO%VE' ()-' 410%v& ()-1%
"10%K ()-3": $10%\/& ()- 910%w&' () - H dEnV 910%W
810%VE' ()-53"10%WK' ()-yf2#10%v& () -
0, ! - | 0, 0,
010%%& () { 10 %olggt sys]tem com&)}lsfrzfé:bcglo o
an arm equipped with a retainer section for retaining a workpiece; and
5 arm drive means for moving said arm in such a manner that said workpiece is
transferred to a processing position,
wherein a first nozzle incorporating a blowoff port having a longer diameter than
the long side of said workpiece is provided for blowing off a clean gas from said blowoff
port in such a manner as to envelop and separate said workpiece from the external

10 atmosphere.

2. A robot system as set forth in claim 1,

wherein said blowoff port is as large as to cover and conceal said workpiece.

15 3. A robot system as set forth in claim 1, further comprising
first nozzle fixation means for fixing said first nozzle to said arm in such a manner

that said blowoff port fronts toward said workpiece.

4, A robot system as set forth in claim 3, further comprising:

20 a second nozzle incorporating a suction port having a longer diameter than the long
side of said workpiece for sucking in the gas enveloping said workpiece from said suction
port; and

second nozzle fixation means for fixing said second nozzle to said arm in such a
manner that said suction port is opposed to said blowoff port,

25 wherein said retainer section retains said workpiece in the space between said

blowoff port and said suction port.

5. A robot system as set forth in claim 4,

wherein said suction port is as large as to cover and conceal said workpiece.

30
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6. A robot system as set forth in claim 4 or 5, further comprising
circulation means for removing dust or unnecessary component matters from the
gas sucked in through said second nozzle so as to blow off the resultant gas as said clean

gas from said first nozzle.

5
7. A robot system as set forth in any one of claims 4 to 6,
wherein, after leaving the space between said blowoff port and said suction port
and holding said workpiece, said retainer section moves in such a manner as to position
said workpiece at said space.
10
8. A robot system as set forth in any one of claims 1 to 7, further comprising
means for forming an envelope of clean gas in a line or curtain in such a manner as
to cylindrically envelop the clean gas blown off from the blowoff port.
15 9. A robot system as set forth in any one of claims 1 to 8, further comprising

control means for controlling at least one selected from a group comprising the
concentration, temperature and humidity of dust or unnecessary component substances in

the space between said blowoff port and said suction port.

20 10.  Arobot system as set forth in any one of claims 1 to 9, further comprising

feed means for feeding nitrogen gas or air as said clean gas.

11. A robot system with cleaning mechanism comprised of:
an arm equipped with a retainer section for retaining a workpiece; and
25 an arm drive means for moving said arm in such a manner that said workpiece is
transferred to a processing position;
said robot system further comprising:
a hood incorporating:
an opening portion having a longer diameter than the long side of said
30 workpiece;

a housing space for housing said workpiece; and
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a blowoff port for blowing off a clean gas in such a manner as to envelop and
separate said workpiece housed in said housing space from the external atmosphere; and

hood fixation means for fixing said hood to said arm.

12. A robot system with cleaning mechanism as set forth in claim 11,

wherein said opening portion is as large as to cover and conceal said workpiece.

13. A robot system with cleaning mechanism as set forth in claims 11 or 12,
wherein said hood comprises:
means for forming an envelope of clean gas in a line or curtain at said
opening portion in such a manner as to envelop the clean gas in said housing space; and

a suction port for sucking in the gas in said housing space.

14.  Arobot system with cleaning mechanism as set forth in claim 13,

wherein said suction port has a larger diameter than the long side of said workpiece.

15. A robot system with cleaning mechanism as set forth in claim 13 or 14, further
comprising

circulation means for removing dust or unnecessary component matters from the
gas sucked in through said suction port and blowing off the resultant gas as said clean gas

from said blowoff port.

16. A robot system with cleaning mechanism as set forth in any one of claims 11 to 15,
wherein, after leaving said opening portion and holding said workpiece, said

retainer section moves in such a manner as to house said workpiece in said housing space.

17. A robot system with cleaning mechanism as set forth in any one of claims 11 to 16,
further comprising

control means for controlling at least one selected from a group comprising the
concentration, temperature and humidity of dust or unnecessary component substances in

said housing space.
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18. A robot system with cleaning mechanism as set forth in any one of claims 11 to 17,
further comprising

feed means for feeding nitrogen gas or air as said clean gas.



