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28 Septenber 2006 1 SPECIFICATION Title of the Invention ROBOT SYSTEM
Field of the Invention The present invention relates to robot systens

wi thin a manufacturing apparatus, such as productio rat us ated to
seni conductors or liquid crystals, morking/assenblinge%gggﬁgﬁ@ﬁgbﬁér

parts"and products related to nultinmedja such as optical disks, plasm

di splays or TV, and production apparattus related to packagi ng/ processing
of electronic parts in electric circuit boards, requiring a cl eaner
environment than general enviro ﬁhiﬁh*gﬁNnanufacturing of parts and
products. Specifically, the present 1 refers to a manufacturing
apparatus including robot systemwherein it is nade possible to process
wor kpi eces, such as parts or products, at high quality by the provision of

a cl eanimg ) deghaghs Mt hQent QbR N0 a clean space with very few of dust,
unnecessary conponents ang such others in the atnosphere, that 1is, cleaner

environnents (clean space) than general in the apparatus to execute
vari ous wor ki ng/ assenbling operations inconpatible with dust, unnecessary
conponent substances or the |ikBOBSRGSYSdEAMani ng et hod. Background of 't he
| nventi on 28 Septenber 2006 2 Wth a manufacturing apparatus for _
sem conductors/liquid crystals/electric circuit substrates or other
preci si on

Field of the Invention

The present invention relates to robofs&éi&ﬁs within a manufacturing
apparatué, such as productioﬁ apparﬁtus related to
semriconductors or liquid crystals, working/assembling
apparatus for parts'and products related to multimedia such as
optical disks, pl#sma displays or TV, and production apparatus
relate& to packaginglﬁrbcessing of electronic parts in
electric circuit boards, reqﬁiring a cleaner environment than
general environments in the manufacturing of pafts and
products. Specifically, the present invention refers £o a
manufacturing apparatus including robot system wﬁere;n it is
made possible fo 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




products, only the presence of fine dust in air will greatly affects the
qual ity performance of a product. Thus, manufacturing apparatus used in

such manufacturing are placed in a so-called clean i n ghi ﬁ ust in
air are renoved at a high level and serves for variéggﬁ%WHU §5§ P A
wel | - known cl ean roomis so arranged:fs to maintain the cleanliness by

taking a clean air into the room for“exanple, wth ,the aide of a high
ef ficiency ertiCUIate ir filter (HEAPA filter) enbedded in the ceiling

“and circul atTH i? . PAURh2GLUFLAR ABBATALYS HO T Sl9DAF MAYFbBFEfR Iqudd) An
enor nous__i nvest t is.required for the . construction of a,c|ean room not

di rect FF SRk 188 SRAS TGN Akt AFPAG PO E5a s CBSR RRETLSIP) Tho
operatin i.ntenance cost of a clean rQomi,s .enornous. erationality
o PR TP 652 R e 89Skt 6389 dhsve 1 kit FLasbeaEhYa i se
I n nang@¥§eggr¥%§ost.lﬁpd engrallxb mﬁ%h a ch%n%% ir&ghe type or

manuf acturing procé§§10¥ frgﬁﬁc?gTaarFaﬁgeﬁbﬁ e ange, Atd tion or renova

of mnmfawﬂea&,gpggagﬁ%%&sfﬁsgﬁe@a' L uRg! tn%m-ct%gﬁe&g al Ly é)i;aéehé

change of a manufact I ne, the clean room nust be nat ural

reconsinuGl adb-iilidd d fedXF &8R! Yn UPREOROALSR! 1RO oliGCUNN MMloddle 410! €

clean room for each slight nodification in manufacturing |ine and noreover
it is extigellevwastf{dlsdfveds 280§eﬁ5§maa§ 2PBEes3ifi@si gn and build a clean

roomat each tine in accordance wt
A well-known clean room is so arranged as to maintain the

cleanliness by taking a clean air into the room, for example,
with the aide of a high efficiency particulate air filter
- (HEAPA fiiter) embedded in the ceiling and circulating it.

Such a clean room has the following problems.

(1) An enormous investment is required for the
construction of a clean room not directly related to the
manufacturing of parts or preoducts.

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

(3) Operationality is bad.

The problems (1) and (2) mentioned above directly leads
to a rise in manufacturing cost. And generally, with a change
in the type or manufacturing process of products, arrangement
change, addition or removal of manufacturing apparatus is

- frequently performed. Especially on the change of a
manufacturing line, the clean room must be naturally
reconstructed, but il is extremely uneconomical to reconstruct

the whole clean room for each slight modification in

manufacturing line and moreover it is extremely wasteful to




a nodified manufacturing |ine. And as another well-known cl eani ng devi ce,
there is a clean spatial passage device smaller in structure than a

general clean room By successively |inking tubular en- de ean room
units having a definite internal volune, this is pr%geﬁﬁﬁﬁmﬁ ggﬁéequired

vol ume and arrangenment shape and norgeover constitutes a continuous and
| ong cl ean spatial passage. This cl éan spati al passage device mai nl'y
includes two types. One is a scheme that a nanufacturing apparatus S

nstal hedikn WA $.89% P Al, AARSAOE: A0H-hNELBENSY ke B pohere LRt

manuf acturrng apparatus |s 1ns ral “environmnen

connec;egoggglghe@gdﬂygegﬂr SPfce . and mnrkpleces are unlquely carrled
over through the clean spatla passage to fulfil a predeterm ned

processing gng- asOQ?lro%%eQn we 111 &ONSE H85 £ Enk haLvﬂ:E SYRR 12 CilseEI{' spati al
passage device is enployed, any nodification of a nanufacturlng I ne .

can becepgdsPhth alln pa '@l 1068 e Si i £1 8001 $|§¥bﬁk€u¥3n@ﬁhn qnly by a
change in the arrangenent of clean roomunits and the econom c and

t enpor génbpadeBs eatiC RBRANY | Hy tdifecdBuli LAt l PRk DhgatiBOUbaGt Wpehd | i ne can
be saved as conpared wth a general clean room In fact, however, the

provi séndedr cleanneebmomnditd Ndiwiinglad dehih hté uihbgraplhakallumel,NtWist 0 t he
cl ean spatial passage brings about a portion of air to locally stay behind
or contsnPnavidmd wWotbeaaceawilrsdd dueme ;crd strghgenbabgehiapet Badair

flow ng state or pressure 28 Septenber 2006 4
moreover constitutes a continuous and long clean spatial

passage. This clean spatial passage device mainly includes
"two types. One is a scheme that a manufacturing.apparatus is
installed in the clean spatial passage and the other is a
scheme that a manufacturing apparatus is installed in a
generai environment and'conngcted the clean spatial passage
- and workpiéces are uniquely cArried o?er through the clean
spatial passage to fulfil a predetermined processing
operation. ﬁ

It is considered that, if such a clean spatial péssage
device is employed, any modification of a manufacturiﬁg 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 temporﬁl burdens accompanying the
modification of a manufacturing line can be saved as compared
with a general clean room. In fact, however, the provision or
connection of individual manufacturing apparatus in or to the
clean spatial passage brings about a portion of air to locally

stay behind or contaminations to be accumulated due to a

slight change in the air flowing state or pressure




distribution inside the clean space and accordingly the clean room nust be
redesi gned, reconstructed and renewed in such a manner as to be adaptable
to an new clean roomin consideration of the vol une sh of e whol e
cl ean space including a cleaning device such as ai rﬁﬁ??ﬁ“%%’rz vi ng
dust in the space and circulator fan 4or circulating the air flow, an air
conditioner for regulating the tenperature and humdity or the |like. Thus,
a long period of tinme is taken till the conpletion of work, and

conseq@drt yibieieni snaider theenlihat sipheeadnataags wXDegl AbtBef 0l e@nean
roomor - spatial passage device is greatly reduced and not so great

ext ent TePReffust b obdes hened Berpdesstwiukchesli@ndy garséied Thestchoam or a
cl ean spatial passage device connecting clean roomunits, a w der space

t han t A&NIalas e P adartrbhectiof an newl ¢ lelamamroagnvin onnent s nmust be
kept in a clean state and accordingly the downsizing or naintenance of the
above EP&sHidfFatelare Hrihe rvotwndi eronbrpras fr dbter imhtosd: ddseeni saphye when
a cl ean t npsphere is needed only when processing a workpiece and no so
cl ean &fMA 1t Sy higeticde Wie ¢ ngucheasariiradé léfer ik piemesing her e has
been a., strang demand for securing a further cleaner space in

manuf aBHGH gt G Rtd il T¢el atarufant fprngicssl atiinmouthe ayieat

scal e angpnstruqtion of, a clean environnentalaglant such as cl ean room or

cl ean space Pafddgé tHOnar k9T i BPBRlabing LR peERernatusg MRl for the
st al bakianof Lhe Bl ah, Formile forrEL OB, 9l 3 MDY Sl SPace
till the completion of work, and consequently there is a
problem that the advantage expéctable 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 rooh or a clean
spatial passage device connecting clean room units, a wider
space than the local space with the need for truly clean
environments musﬂ be kept in a clean state and accordingly the
downsizing or maintenance of the above cleaning device or air
conditioner was festricted. 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 withoué 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




I nportant to save the expenditure of managenent and mai ntenance for clean
environnents including the operating cost and nmai ntenance cost, by
contriving to mninmze the frequency of replacing a high-performnce
filter such as HEPA filter used generally in a cleaB85aptember B806| ke, an
active-carbon absorption filter for renpbving a poi sonous 5 conponent or the
| i ke, by reducing the consuned anount of clean gas such as air and

nitrogen fed to the clean space, or by the downsi zing or energy-saving of a
notive equipnment such as ventilation fan. At present, however, except a
dust cl eaning neasure by using the exFB?Tng hi gh- performance filter
ment i oned above, there is no effective nethod for formng a clean

at nosphere equal to or higher than the cleanliness of a high 10 perfermance
filter, fdmpestantiesavedhe expenditane ofmanageraént endimbdntenanee ffar cleancenvironments and

nor e posi t:Lueqt echni | for,recovering and,renovi.ng a pol.l ut,ant. such

as dugt. ! é&ﬁ#&?yﬁ(@)fg r%‘“ﬁ?@éﬁtl ¢, Enter cﬁ?%%sé’npyi ﬁ?)éﬂ\"ﬁgnt"gﬂiﬁl‘?’?)e 3eir ess
or amel i orfedqaemnyenfarplaving aofiighperfoRnmunee fled bichas HEPA! BltéH use@ ederfllPi sle 2

useful al t?r native.. The present inventigon provides a robot system

conpri si nd: °aﬂnr°3F"‘m°E§:fB? sﬂéd o dqve-caghon; sheprpsiont filer fosr remqvingh angpispnous

wor kpi es:e:qo?r&oﬁéﬂnd#rmwikgeey& WRing "R Bisiifdd! abit T QU g FRANG aif Hﬁ%

sai d workpiece is transferred to a processing position; Irst nozz
i ncor por atritegea fedoiwothie gleatt spavej 0g by thendwwnsizingedreenerfnasavinpe of @motise de
of said workr%i ec wi ng off a, cl

id fi le for bl .gas_f id
ol owof f panbneA sichis Senliton S A Gresfui bespieRce-Gns et Seamite woraugr bt o

from the ewingrthekxistin® hiphae?formatee M Shéhtivatd abdR\Biidre RORS cfiScrfie fﬂa@tﬁ as

to cover and conceal said workpiece; first nozzle fixation means rfixing
sai d firstfondonmag 14 clean datmosphere squal to onrhigher thant the o¢leariinessobf apbigh-

fronts o%atfg ' KRl . S.EC0 0zzl e _incor at | a sugtion port
havi nglda I onglg?ﬁglgane ’e]r% %‘g"ﬁpﬁhz’?ﬁ O Pifé"%‘?‘“’s“a’r"g‘i)%ﬁ'g'?@?@% @ﬁtc’éﬁ% i ng
i n the gamaaypetitipé reghmicilaneans kpireamcfit@andrintbvinicd pellutard Quittdstdus@nd second

nozzle fixation neans for fixing said second nozzle to said armin such a
28 Sept enber 2006 .

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 altemative.-

The present invention provides a robot system comprising:
an arm cquipped with a retainer section for retaining a workpicee;
20 “arm drive means for moving said arm in such a manner that said workpiece is
transferred to a processing position;

a first nozzle incorporating a blowoff port having a longer diameter than the long |
side of said workpiece, said first nozzle for blowing off a clean gas from said blowoff port
in such a manner as to enirélop and separate said workpiece from the extemal atmosphere,

25  wherein said blowoff port is as large as to cover and conceal said workpiece; '
first nozzle fixation means for fixing said first nozzle to said arm in such a manner
that said blowoff port fronts toward said workpiece; )

a second nozzle incorporating a suction port havih g a longer diameter than the long
side of said workpiece for sucking in the gas enveloping said workpiece from said suction

30 port; and

sccond nozzle fixation means for fixing said second hozzle to said arm in such a



-6 manner that said suction port is opposed to said bl owff port; wherein
said retainer section retains said workpiece in the space between said

bl owof f port and said suction port. 5 The present' invention further

provi des a robot systemwi th cl eani ng mechani sm con®®iS8piemben2806,

equi pped with a retainer section for retaining a workpiece; an armdrive
means for noving said armin such a nmanner that said workpiece is
transferred to a processing position; 10 said robot system further
conprising: a hood incorporating: an opening portion having a | onger

di aneter, than the long side of said wYKkpiece, wherein said opening
portion is as large as to cover and conceal said workpiece; 15 a housing
space for housing said workpiece;, a bl owff port for blow ng off a clean
gas i n sudpanperiiaheaid suction pertveppposeditd saidtlawaffostai d wor kpi ece housed in

sai d housing s gr xternal atnosphere, .and. hood fixation neans
for fixing sai &aﬁeo%‘h s;?ﬂ(;ﬂ &%ﬁa&a%ﬁmw f?ﬁ%]fv%ﬂﬂﬁ?lﬁ‘éc & WSE@%W”CF% n
gas in a |bloeoffiportand said sadtiondoit. 20 opening portion in such a manner as to

envel op the clean gas in said housing space; and a suction port for sucking
in the gas in said housing space. According to an arrangenent of a related

enbodi nent  of a{‘HEB%Jd&%@ti enflSn FRIRd: tﬁ;gﬁ' _ .2 a1 L at us
i s divided by a cabi net lk&{omg%l genera [elﬁgv?%g?lﬁe t %gflfﬁséﬂ?ﬁﬁ%r@ﬁﬁ%d
t hrough a oomprsmigpr ovi ded in the apparatus, the |level of cleanliness in the

cl osed space can be raised. .The nuf act ur.d ng. appar at s made into a
cl osest possi bl B4 P%W%&’ﬁ@%ﬂimpﬁgfgfﬂyﬁi ANREARIE R net and a cl ean
gas is fed in swGmedrivehednsBir Elavilpysaid Ban tn Sithia aBndr RS s GofHiGee' 1§S1 de
the apparatus_is,a |little nore pressurized than general environnents -
out si de t Hemslsrad fa 3,processingposition i ntrusi on of pol lutants such as dust
from 3fy ext er nghideBid:" f » . apparat us can be prevented. The gas
resultant fromthe %‘lﬁrsg%{?ﬁ%ﬁh&m“}%ﬁﬁ' ‘

a hood incorporating:

an opening portion having a !ongcr diameter than the long side of said
workpiece, wherein said opening portion is as large as to cover and conceal said
workpiece; |
15 a housing spacc for hmising said “;otkpiecc;
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;
means for forming an envelope of Qleah gas in a line or curtain at said
20 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.

According to an arrangement of a related cmbodiment of a manufacturing apparatus, the
atmosphere in the apparatus is divided by a cabiﬁet from a. general environment and is
25  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 cabinct and a clean gas is fed in such a manner by supply
means that the inner pressure inside the apparatus is a little more pressurized than general
environments outside the apparatus, so that the intrusion of pollutants such as dust from
30 cxternal environments of the apparatus can be prevented. The gas resultant from the direct

cleaning of thc atmosphere of an out-of-apparatus general cnvironment is fed to the



cl eaning of the atnosphere of an out-of-apparatus general environnent is
fed to the 28 Septenber 2006 -7 apparatus interior, so that the pass life
of the filter can be prolonged in | eaps and bounds. space inside the
apparatus is much snmaller than the clean room so th&gskﬂémﬁbBEQQQQS
interior can be freely made into a desired cl ean atnosphere by sel ecting
the operating condition of a circulated ventilation anmunt determ.ning the
nunber of. atnosphere 5 circulation or a filter (selection of an HEPA
filter or mddle-performance filter according to the object). And, since a
manuf act uri ng apparatus according to enbbdi nents of the present invention
can be installed in general environnents, a clean space can be secured

wi thout a great scale of construction of .a clean environnental plant such

as sai d clapparatfug dmfeisr, €b ﬁﬁmhbq)s&%'lﬁ aftheafﬂ&a@en 8e pislengeaningedps ¥ @d oy, 1 00M
units as nti oned above or gr eat sum:of pant I nvestment for the

i nstal | at i 7619 SRocanpiKg Hie maraaw 15 pruchasmallpe than 4 tgela@ FRON,j S0ythat the apparatus
wor ki ng/ a [ r

Doscr | ot | QAP bREDE Rebfy Indaf focBl P Uiided, GOl Mondeflbel B/ cfihink hf operaiing
manuf act ucondjtiep pefr at ms:ul,utctdh ventilhtian mugmntmleteammng ahe: onhbeg dfoathmispltrerent
1 of t pL ese I nvention: FlIG .2 | hemat i.¢. drawi ng of _an aspegt of
ramut ook u B akom oF & dier eietien of fu Heifh, MeEREmdae poitds Hr Brbethsan:
2 of the pé@wedbjectyivention; 20 FIG 3 is a schematic draw ng of another

aspect of manufact'uring apparatus with a cleaning nechani smaccording to
Enbodi ment 2 ofAndsginse & manufaciuring japparatus Gecarding to gmhemt:nts of thei prgsent a

Sept enber 80008 BLAS Haraled b GeicP AR o ECHAN R i GBbu gl o °°

schemat i c gi¢ah atalgohDéonnastivarofasient environmental plant such as sand ¢lean room or clean

10 spatial passage device connecting clean rootmn 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.

Brief Description of the Drawings

15
FIG. 1 is a schematic drawing of a mahufacturing apparatt:s with a cleaning
mechanism according to Embodiment 1 of the present invention; |
FIG. 2 is a schematic drawing of an aspect of manufacturing apparatus with a
cleaning mechanism according to Embodiment 2 of the present invention;
20 FIG. 3 is a schematic drawing of another aspcct of manufacturing apparatus with a

cleaning mechanism according to Embodiment 2 of the present invention; _
FIG. 4 is a schematic drawing of a manufacturing apparatus with a local cleaning

mechanism according to



manuf acturi ng apparatus with a cleaning function, equipped wth neans for
controlling the cleaning nmechani smaccording to Enbodi nent 4 of the

present invention; FIG 6 is a schematic draw ng of as ecB aé ﬁéructure
of the local cleaning mechanismin a manufacturing a§g§reé’§%f§ enePp o
cl eani ng nmechani sm according to Enbodgnent 5 of the present invention;
FIG 7 is a schematic drawi ng of anot her aspect of structure of the_ | ocal
cl eani ng nechanismin a manufacturing- apparatus with a cleani ng mechani sm
accor diEmpadi deods nent the piekbatpriavemitioniention; FIG 8 is a schematic
drawi ng of still another aspect of structure of the | ocal cleaning
mechani sm i IFEG nEhufsic us ¢ hegma tppadabud ng olf andlteadd ngs peshastsm accor di ng
to Enbodinment 5 of the present invention; FIG 9 is a schematic draw ng of
yet ano@merfaspecindfapsdracisreioh ahelleandlngelfeaid i mechqni ppedn a ‘
manuf acturing apparatus wth-a cleaning mechani smaccordi ng to Enbodi nent |
5 of widhhmesm fowennomlFAy fBei slaasdhgmaieichalriosm nge@drding to
manuf acturi ng apparatus with a cl eaning mechani sm accordi ng to Enbodi nent
6 of Emdostiseantt 4 mertliorprddant 1invensisohematic drawi ng of a robot
systemwi th a cleaning nmechani smaccording to Enbodi nent 7 of the present
i nvention; ¥ GGeft dber XUOBraDi¢| drawingsof sohesmeict drfavitupoture r obot
systemw th a_ cleaninhg nmechani sm accordi ng to Enbodi nent 7 of the present

of the local cleaning mechanism in a manufacturing apparatus

with a cleaning mechanism according to Embodiment 5 of the

present invention;

FIG. 7 is a schemati¢c drawing of another aspect of
structure of the local cleaning mechanism in a manufacturing -
apparatus with a cleaning mechanism according to Embodiment 5

of the present invention;

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

FIG. 9 is a.schematic drawing of yet another aspect of
structure of the iocal 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;




invention; FIG 13 is a schematic drawing of a robot systemwth a

cl eani ng nmechani sm accordi ng to Enbodi nent 8 of the present invention;

FIG 14 is a schematic drawing of a robot systemw th a cleaning mechani sm
accordi ng to Enbodi ment 9 of the present invention;2&Peptembers2Q06chematic
drawi ng of a robot systemwth a cl e(ajﬁi ng nmechani smaccording to

- Enbodi nent 10 of the present invention, FIG 16 is a schematic draw ng of
a robot systemwith a cleaning nechani smaccording to Enbodi mrent 11 of the

present invepldon,H & ilzaht%m%é%ggmﬁcngrgw thﬁgboac r%ﬁ{ e VSL £ W th a

cl eani ng mechani sm accordi n 0 I'me 2 of pres I nventi on;
FIG 18 -cq?;' ' fy:a - qQhot , t | ' hani sm
accordi r?&%tag)%r%o [ n%%?g%gv%? g'? %g lg’tgegtebnthﬁly‘?é/gﬁ%wgn? %IfGtheg%lg@%gEE
schemat i, i ng. of a robot systemwith a cleaning mechani smaccording to

Enbodi neént 14 of the present invention; FIG 20 is a schematic perspective

view of a w ongy n p -\ . N ni i I cal
use of an enb%é’?’nen% %? fghgé%rggggﬁy h?ﬁ\?elﬁl.{gfgc# %8%&E?eﬁb§§rt%0(%ia§%0&ﬂ G

21 is acqeap rﬁgc]gmée}gawg%claeeagagnge&%orﬁsmy@iméneaﬁuaedt&%s%tescgnaust

concentration W re bondin
‘ invention;

FIG. 14 is a schematic drawing of a robot system with a
4
cleaning mechanism according to Embodiment 9 of the present
invention;

FIG. 15 is a schematic drawing of a robot system with a
cleaning mechanism according to Embodiment 10 of the present
invention;

FiG. 16 is a schematic drawing of a robot system with a
cleaning mechanism acéording to Embodiment 11 of the presenf
invention;

FIG. 17 is a schematic drawing of a robot systén ;ith a
cleaning mechanism according to Embodiment 12 of tﬂe present
invention; |

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

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

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

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

invention;




apparatus with a cleaning nmechanismin FIG 20; FIG 22 is a graph show ng
the cl eaning performance (neasured result of dust concentration) of a wire
bondi ng apparatus with a cleaning nechanismin FIG 20; and FIG 23 is a
graph showi ng the cleaning performance (measured re282eRipmipgs2006
concentration) of a wire bonding appqtgat us with a cleaning nmechanismin
FIG 20. Description of the Preferred Enbodi nents Referring to the

drawi ngs, enbodi nent of the present invention will be described.
-I'ncidental | yFii |1d2Keis ad rangpheshswahg |tihee QWi sg asst goprannd t he
description thereof will be omtted.. (Enbodinent 1) FIG 1 shows the

out | i ne( oaBuredi mersullt of £ tdes pr esenen tiratdntn o f Hiwi ranbéaditgi ng
apparatus is provided with a cleaning device for cleaning the inner

at nosphepearigdusowittha ¢beanhedi neehrodsofl inh& Ifp& %t us and t he general
environments are divided with a cabinet 1 of the apparatus and the

at nospher e i KdiGde &2hd sappdrark $Bopipgethehcdegning inaeforanceé eaned and
circulated by using a fan 2 as notive source. To be specific, after

passi ng! PRESYSEer rFadd P Hiduse cappantresiand odcts iote Hyomding
rectification plate 6, the atnosphere cleaned through a filter 3 is

| oner ed®PRASAGHSa 1tdh & fherpspsicrechaniani én FlGroddssiand operation
section 7 28 igptﬁﬁber 2006 11 executes the grocessing of a workpi ece B.
After rectiffedf enr dfgit £5aRN | $HPWENS| bhe ¢deapi@gaPrifRrRands ocessed

across ,the worﬁpi ece 8 is Ided to the flow asiage 13. The atnpsphere
(measured” result of dust concentration f a wire bonding

apparatus with a cleaning mechanism in FIG. 20.
Description of the Preferred Embodiments

Referring to the drawings, embodiment of the present
invention will be described. Incidentally,.to like
arrangements are like symbols assigned and the description
thereof will be omitted.

(Embodiment 1)

FIG. 1 shows the outline of Embodiment 1 of the present.
invention. This‘manufacturing apparatus is provided with a
cleaning device fbr 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




cont ai ni ng dust generated by the operation of the processing operation
section 7 or other machinery 10, 11 is returned through the flow passage
12 and the above flow passage 13 to the filter 3. In this way, the
processing space in the apparatus becones a cl ean s#§t@eptpmbeRe0Pfne. In
order that unnecessary matters suchq4gs dust generated by wear of
mechani cal operation of the processing operation section 7 does not fal
on and is not adhered to a workpiece 8, the suction position of the flow
passagee&-u sesrrlangedodensshgeam aokorkeigae fA.owAftdhergsOcLsedng
operation section 7. And to make the interior of the apparatus into a

sl i ght IYhrquagtssaurteetdi §yang, ppateeht,t hbei atmosipdre rof proeessdrycroskt ers
in a general environnent and stably maintain the atnosphere inside the
appar attiyze Hathkriade Prosebednte thel inwgasssageed ¥+ ofitehea tgmsspleede pi pe
14 through the cleaning filter 15 is fed. According the above arrangenent,
si nce t9ftpating ysle generappdrbruthesopachtdion lodr thearpmogeseiag cl ean
room a high level of cleanliness is obtained in a short tinme on

i ncr eaSIRRF ahietisasst e oh oF ndthepunechine ¥ d0npdpghdise netdinnediesi r ed
clean state can be created by controlling this circulation w nd anount.
And by Q5o fde krucease2se 1%oﬂ§¢dégat pbAvEf filgy Pagsass B3 g f 1 ow,
a cleaner gtnosphere can be forned around the workpi ece 8. 28 Septenber
2006 A ’g%&r’at:’dr AhashbhiY2Y o Thi PEPCEAEipBoSRESend N Fhe general

envi ronnent . . (Enmhodi nent 2
apparaéﬁgﬁ%ecomes a)

clean stﬁte all the time. In order that
unnecessary matters such as dust generated by wear of
mechanical operation of the processing operation section 7
does not fall on and is not adhered to a workpiece 8, the
suction position of }he-flow passage 12 is arranged downstream
of the gas flow of the processing operation section 7.

And to make the interior of the apparatus into a slightly
pressurized state, prevent thelintrusion of unnetessary
matters in a general environment and stably maintain_£5e
atmosphere inside the apparatus during the processiné, a clean
gas passed from the gas feed pipe 14 through the cleaﬁing
filter 15 is fed. |

According the above arrangement, since the space inside -
"the apparatus is much smaller than a general clean room, a
high level of cleanliness is obtained in a short time on
increasing the circulation wind amount of the atmosphere and a
desired clean state can be created by controlling this
circulation wind amount. And by arranging a structure in

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

can be formed around the workpiece 8.




The outline of "Enbodinment 2 of the present inventionis shown in FIG 2.
According to the arrangenent of Enbodi nent 2, a case where no cl eaning
mechanismis nountable or a case where it is desireg 0 ?dd a g@ ni ng
mechani sm by reconstruction for an exjsting nanufact g&%ﬁ”ﬂBBﬁF havi ng
no cl eani ng mechani smoriginally providled therein can be coped with;
According to the schene of FIG 2, show ng a case where a cleaning unit 17
is mounted to the main manufacturing apparatus body (cabinet 1) for an

exi sting nmanfiPatPEFRRGT 4pP&SatdsishahA P mbt @F ebif ngTREEISSHNEN IgY Bvi ded
therein, this_ unit can be easily rmounted by neans of a fitting jig 17A and
a func¥$BRTEl#NXiTPBRERE of FIG 1 can be obtained. Attached to the

cl eanin uqi .17 Erg afan 2, afilter 3, a rectification plate 6, a gas
f eed pig%m 99imeRfeding filter 15 and a rectification plate 18. Wth the

passage 12 aRReCHuTF B PASERRESiaaiit 4 it | 1P Erderb: APREALICH oo fan
rent | ot EBob8 ELRno?” be RUBREAMR 4 et 5 AT AL BF1 RACRPRASRs
manif ack U G Ebp T B B PhE BAAR RE MEahe o ma-BkbP s BF Breoerie

il tor ndde L€ PR R s A P S b e o 10 e

upper SRacen o Aictén ABPALAL URi%d ng WA FUSQAUGES OlpPLPELal RUC R

ventil ation

no cleaning mechanism originally provided therein can be coped
witha

Accordinglto the scheme of FIG. 2, showing a case where a
cleaning unit 17 is mounted to the main manufacturing
apparatus body (cabinet 1) for an existing hanufacturing
apparatus having no cleaning mechanism provided therein, this
unit can be easily mounted by means of a fitting jig 17A and a
function similar'to“that of FIG. 1 can be obtained. Attached
to the cleaning.unit 17 are a fan 2, a filter 3, a
rectification plate 6, a gas feed pipe 14, a cleaning filter
15 and a rectification plate 18. With the aide of the
rectifying plate 18, the atmosphere passed through the flow
rassage 12 and the flow passage 13 are rectified and returned
to the fan 2.

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

4
deal with a plurality of manufacturing apparatus through a

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




connection section 22 and connected to a flow passage 12 and -a fl ow
passage 13 via a gas introduction pipe 20 and a ventilation connection
Section 19. Like this, by attaching the cleaning unit_17 to an i sting
manuf act uri ng apparatus in reformcoping or by conné® ﬁ@tea‘aqﬁrﬁ)éﬁi ty of
~manufacturing apparatus to the indepgpdent concentration-controlled

cl eani ng device 23, the arrangenent nodification acconpanying a change in
manuf acturing apparatus or addition or renoval due to the introduction of
a new abpakee usldisrenpl Ementedar fpildiey ahd &tE2s offedsPirand? ppdife
fitting structure of the ventilation connection sections_19 ang 22 in the
cl eani it ervies DBlhes 18ni gepssritedd tor pde UBRANERRST c® 28 H88d in the
former nmanufacturing apparatus can he jointly, useqiléEnbogiﬂEEt 3) The
out | i nARRAEMYSE YibAt 2388F ARETHRESEICT MR ih 3T ntWREREHY® 4. with

Enbodi t 3, 1 dditi I ' hani f Ki I
appar alSRIRSE EHB, SPREOR CRoAR SPROEIHED. o o 4LTT HRICRPY: LFchidres
I I ' hapi,sm. f Ki Ly th | f

o ocesch T BURRRRD, Lhovini e Rofl oakerabstiac i oo maEn ' Pho

cl eani n SPaEe with nuch gkgherekgggh q@.cleanliness to be fornmed than the

ation conpec n_s :
ext ernal enviTonnent - "Resdréss o Say, the cleanliness of the |ocal work

space sectlofy foref; CaSE,RELAcATngCRhETRAFI0h uifhd N7 19 cCleaning

nmechani smis not operated depends on the capability of the cleaning
rrechame%mg@%xﬁé eRfnh PScMich Ry apBaratus i &dfrm Ydind her epuf act uring

appar at us w
connecting a plurality of mapufacturing apparatus to the
independent concentration-controlled cleaning device 23, the
arrangement modification accompanying a change in
manufacturing apparatus or addition or removal due to the
introduction of a new appara£us is implemented rapidly and at
low cost. And, if the fitting structure of the ventilation
connection sections 19 and 22 in the cleaning device 23 are
universalized, the cleaning device 23 used in the formér
manufacturing apparatus can be jointly used.
(Embodiment 3)

The outline of Embodiment 3 of the present invention is
shown in FIG. 4. With Embodiﬁent 3, in addition to a cleaning
mechanism for making the whole apparatus interior into a clean
atmosphere, the further provision of a local cleaning
mechanism for making only the processing space for processing
a workpiece into a cleaner .atmosphere enables the local

cleaning space with much higher level of cleanliness to be

formed than the external environment. Needless to say, the

cleanliness of the local work space section for a case where




this |l ocal cleaning nechani sm nmakes only the m ni nrum necessary processing
space into a highly clean atnosphere, a workpiece can be processed by

usi ng a' cheaper clean space than a high- performance cl ean room_ Besi des,
wi th Enbodi nent 3, by using the gas, vapor or fine mRSPepiembesdPdPance
functioning to physically or chemcyjy remove dust or unnecessary matters
in a manufacturing apparatus, mxing this in the clean gas fed to the
apparatus interior to collide with and contact the atnosphere inside the

appar at ¢ i s andcheCeuehnit 2t c Hi SR Dk nggunaﬁagas,aay dRlelrls ter@id to
t he outside, dust or unnecessary matters in the manufacturing apparatus

can be cipapYedthobe ehbeclliewdlhg IMedhdnidm £ 8RKEn! hael AERJ1esSPace near a
wor kpiece 8 into a highly clean atnosphere, the clean gas produced by the

sucti onappapasusct i ABed@¥irGe Z4nyul fhd thahiPdctiirdngi hpparddud witlown of f
fromthe bl owoff nozzle 26. Most of .the blown off clean gas is sucked in

by a suclii®nleeall eléinang mexhassian ddkddeomPPatRé Ui AXhAR GleckY stais
power of a exhauster 28. By dint of a curtain of clean gas formed between

the bl gwétessingespacandntbe ashGlgiily Vg LimosPRerddr KPWOERpliSce
envel oped with a cl eaner atnosphere than the whole manufacturing-apparatus
i nteri cran That preceagedabgoaghiage d ataddpe flidfedenipate ckRanl kNAsSghi-S
produced inside 28 Septenber 2006 15 the nanufacturing apparat us.
Al t er naté¢ vEdymahye uskeah royhi.nder feed in place of the-suction device 24,
a clean gas nmay be fed. Furthernmore, the gas exhausted fromthe exhauster
Besides, with %mbodiment 3, by using the gas, vapor or

fine mist of a substance functioning to physically or

chemically remove dust or unnecessary matters in a

manufacturing apparatus, mixing this in the clean gas fed to

the apparatus interior to collide with and contact the

atmosphere inside the apparatus, and recovering and

discharging unnecessary matter therein to the outside, dust or

unnecessary‘matte;s in the manufacturing apparatus can be

removed more effectively.

In FIG. 4, to make the local space near a workpiece 8

inte a highly clean atmosphere, the clean gas produced by the

suction in a suction device 24 and filtration in a filter 25

is blown off from the blowoff nozzle 26. Most of the blown

off clean gas is sucked in by a suction nozzle 27 and

exhausted to the apparatus exterior by the power of a

exhauster 28. By dint of a curtain of clean gas formed

between the blowoff nozzlé 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




28 can be collected, passed through a filter again and reused.
Alternatively, with the clean gas fed fromthe suction device 24 and

passed through the filter 25, the gas or vapor of a ggstan e ti.oni ng
to remove dust or unnecessary nmatters and the gas, \?3 ?P‘SW%ﬁF%QB i st

produced froma m st generator 29 an® m xed and fed through the bl owoff
nozzle 26 to the manufacturing-apparatus interior. After brought into
contact with dust or unnecessary matters in the manufacturing apparatus,
this gdhearinanufacsusingedpparatiulse suditiexmatores by, 268yandeexifaust ed
outside the apparatus. A nuch higher cleanliness of atnosphere can be
obt ai ned kimde nbfeedietin bylaaei ng dhley suet icireade gise . 24 Enbodilerent g4s The
outline of Enbodinment 4 of the present inventionis shown in FIG 5. By
means &faya kpetfedi onFeebtbermdte,antie3iias iaxhausved attoni hje apphnatsier,
conditions such as cleanliness, concentration, tenperature and humdity of
i ndi vi dfalcaspdee cpbkedbed, | paasedndhaomgh |y Gbbtemtagaheardt hevsedensor s
are disposed are detected and conveyed to a detection instrunment 32. The
actual at nodpHearnafeiveled vjtheshe oflean gagetied i Hromi thersnehiod2 and a
desired state to be retained for the processing of a workpiece 8 are
conpar 8¢ %% Ehactindtrrssey theanshothg ddditer afovitthe 3Bastae vpRPALI ng
conditign is found in_such a manner that the actual state approaches a
desi re@fo@ %%e oBRctignipgt EooRemRy eh St AT tHN$RREFETH! nut ual
differeg&gg and . the o erating information .is conveyed to flow rate

€ 3

regul aff T AR e 299 ahAPRECOFof 186N R Y iRRPHGeth Brom & Rifbn

generator 29 are mixed and fed through the blowoff nozzle 26
to the manufacturing-apparatus interior. After brought into
contact with dust or unnecessary matters in the manufacturing
apparatus, this gas mixfure is sucked into the suction nozzle
27 and exhausted outside the apparatus. A much higher
cleaniiness of atmosphere can be obtained than obtaihed by
using only the clean gas. .

(Embodiment 4)

The outline of Embodiment 4 of the present invention is
shown in FIG. 5. By means of a detection sensor 3la ﬁnd 31b
in a manufacturing apparatusd:ccnditions such as cleaﬁliness,

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

in such a manner that the actual state approaches a desired




device 24, an exhauster 28 and the flOM/rate of a gas. Like this, by

controlling the fan 2; the suction device 24, the exhauster 28 and the

flowrate regulating valve 34a, 34b and 34c by the control gev%gg 33, the
atnosphere in the apparatus can be retained to a ded®Saptempee2006
Incidentally, the detection instrumgg 32 or the control device 33 may be
| ocat ed outside the manufacturing apparatus. (Enbodi nent 5) The outline of
Enbodi nent 5 of the present inventionis shown in FIG. 6, 7,M8 and 9. In
Envi r ongbate5ont ibesbasdtsund tdfe aedwhni of) methabi dinf faireneg st,hand
cleanliness of the local space is proposed. FIG 6 shows the fundanental

st ruct utbkeoppehe tihgannfg rmatdivaniismadnee yediufact Lowngasppaegula taagor di ng
to the present invention. A workpiece 8 is surrounded by a support plate
35 and vpihrei Bhen PBHAt end3@4and o37 carttitral ting tapf4mcd, par siohioh t he

wor kpiece 8 is spatially shut off wwth a gas curtain produced by using the
cl ean gdevied Ehenmrnhexheadtpirp@83@rsktidernf kow bratwféfval g8s39a and the a
suction nozzle 40a, The clean gas sucked into the suction nozzle 40a is
exhaust ed t hkdkghthhe, byhaastreildd D thdan e fhel swotihonaddvégkaust
amount of the clean gas are regulated by nmeans of flow rate regul ating

val ves 43a &hf QBBFUESQSeﬁﬁeﬁﬁért@@0€1QH’#&kﬁwqﬂgﬁﬁﬁ%ﬂ%&evabbve3431
arrange a clean atnosphere iis obtained in the space 41 above the

t,
wor kpi e %QSP“¢h?§C 8¥r theuFentgodsdryignddy e afmeePhenectashhy matters

ar e
apparatus can be retained to a desired state. Incidentally,

the detection instrument 32 or the control device 33 may be
located outside the manufacturing apparatus.
(Embodiment §)

The outline of Embodiment 5 of the present invention is.
shown in FIGs. 6, 7; 8 and 9. .In Environmeht 5, the structure
of a cleaning mechanism raising the cleanliness of the local
space is proposedf

FIG. 6 showg.the fundamental structure of the cleaning
mechanism of a ﬁanufacturing apparatus according to the
present inventian.

A workpiecelB is surrounded by a support plate 35 and
partition platés 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.



generated in a small quantity fromthe workpiece 8 itself or. fromthe
processi ng operation section 7. The structure of a cl eaning nechani sm
‘according to the present invention, shown in FIG 7 is based on that of
FIG 6 and is characterized in that the atnosphere @8%eptember®d8ORpi ece 8
can be replaced only in the requi red19rmunt. By adjusting the feed anpunt
and exhaust e-',fount of a clean gas, a stable flow of clean atnobsphere
can be forned. To be specific, by having a second partition plate 44

provi ded i asicdadit: pag tiHd b &t i+NQ uy unt , of
clean gas fromt hehggpace bet ween thgrggpg%tﬁ?glnt 'pléa?glsée%g %%E Sﬁﬂg’fﬁrbﬁgh

t he feeltpdnked4s nartthed s pduk wh%&&@gtheewg%ﬁcgﬂ%@%erae. ofpi e space 41
above the workpiece 8 fromthe exhaust port 47 provided inside the second
partitébnupkare 44, usdfulf [foar of cAe@wHaPei Dnhle@ e3R2GS 4k tdy P fRAE i Nto
a stable flow and a high clean | evel of atnosphere can be created inside
t he sp@eredatedndn whenfaddd qranini t wnfirexhehet woakRukice0fg & td&£BN HAS can
be regul ated by neans of fl*ow rate regulating valves 43c, 43d, 43e, 43f
and 43fromnthet peoe estsimgt wpesasthiovn secE1&8. 76 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 s&rwuygitngei of earldagingitmechapiemeasicogddhga tworddd ece i s
performed fromthe top-face side. As with the apparatus shown in FIG 7, by
nmeki nPEHEE1E 2BVeBbiemheshpoms insFak® 41 int baaedt abl ¢ hiltowfofF Ia.nespher e,
t he tem raturg on surface of a workpiece 8 can be made nore

t he ol.e
uni form- ahd & ROPELEALEEAMIRedtiaty tihe attimpembenesphe¥e theone exanpl e of

bond”u%ﬁﬁyiggelg EQ% g%ngg%ig%gbn%5¥¥nqgiy§é géquired amount. By

adjusting the feed amount and exhaust emount of a clean gas, a

stable flow of clean atﬁosphere can be formed. To be
specific, by having a second partition plate 44 provided
inside.the partition plate 36, feeding the required amount of
clean gas from the space betﬁgen the partition plates 36 and
44 through the feed port 45 and 46 and exhausting the
atmosphere of the space 41 above the workpiece 8 fromlihe
exhaust port 47 provided inéide the second partition ﬁlate 44,
the flow of clean gas in the space 41 can be made int§ 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 gaé can be ?egulated 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 pefformed from the top-face side.

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



phenomena that the shape of an initial ball (ball formed by the nelting of
a wre used for wre pointing) becones instable or an initial ball is
formed or is not formed can be prevented which occurs on the generation of
a turbulent flowin dependence of thg position of tR8 %ﬂﬁ?@@gﬁé%@oﬁf t he
space 41. Furthernore, as shown in FIGs. 8 and 9 of the present invention,
I f cleaning structures, such as structure opened in tw side faces and
struct usgaePestdintd hheeablac€d owOREr iatimsphidwee | Obhé atempetlat ubesbie
faces, are enployed in which several shut-off methods by using gas

curt ai nsharwhebebsueflaca wvfde wozkpdieyreol8 pracdssimgdeomere i vniforma

wor kpi ece frommany sides can proceed while a clean space is forned

| ocal | yanxy a cmipmistungfans beatipkl isgemadliddw Besidesi dimlom®zzles. In
FIG 8, by feeding a clean air to a workpiece 8 from the feed pipe 38 via
a rectisxarplorcp| bendingadgvipat ial the mamufagfuring MPRIRAEIS] Above the
wor kpiece 8 with the gas curtain _produced between the bl owoff nozzle 39b
and t hePhapamena nkbat ctheopshape| efnagt ivdtidde Pald Jhat helpemri ebY he

wor kpi ece 8.. And, t f eed anmount, and exhaust .anpunt cg the cJean gfs are

h
regul at'dte MEHERE OF #1BIrFardefedlrating PR PN ARFAPIR FIG
9, by using three. s f i ns,prod b t he bl owof f
noz2 e gt SHE bk BRLL i oRERD 9P o L3RSt CATRRR J00G P FUDER AR, o
| here is obtaj . KR . t;he feed t
nd ox U st PR PhE EoRRRHEs pRCAHVRTRLES R e Wb WE oS00 200

and 40Gigdnd &l BFURY pSEEEEOR of | BHer BbRoRBEArR 1010 1R Wi ctilan 431,

42m an ,
Furthermore, as shown in FIGs. 8 and 9 of the present

invention, if cleaning structures, such as structure opened in
two side faces and structure oéened.in three faces comprising
the top face and two side faces, are employed in which several
shut-off methods by using gas curtains are combinéd, a wide
variety of processing operations of a workpiece_from many
sides can proceed while a clean space is formed locally by
iadjﬁstiné and controlling the flow of individual nozzles.

In FIG. 8, by feeding a clean air to a workpiece 8 from
the feéd pipe 38 via a rectification platé 48 and spatiélly
shutting off the space 41 above the workpiece 8 with the gas"
curtain produced between the blowoff nozzle 39b and the
suction nozzle 40b, a clean atmosphere_is obtained above the
workpieqe 8. And, the feed amount énd exhaust amount of the
clean gas are regulated by meaﬁs of flow‘fate regulating
valves 43h, 43i and 43j. |

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

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



(Enmbodi nent 6) The outline of Enbodinent 6 of the present invention is
shown in FIG 10. In Enbodinent 6, by having a cleaning preparatory
chanmber provided, renoving unnecessary matters adherg&$t a wo&bﬁéece
therein and preventing unnecessary matters fromint® ?@e\"WPB )
manuf act uri ng apparatus, the- nmanufacigring-apparatus interior can be kept
in a clean state .at all tines. Beside, in carrying operation of a
wor kpi ece  between a general environnment and a manufacturing apparatus or
- the |i kd0Obg f40d i 4 halean watkpspheresiki bty inedeaboont Gilé Ned £Rp 98caccount
of installation of the manufacturing apparatus in a general environnment
can be Benedingll. the H<xd 1@nowmt pandeeshwusikpiagees:t8a i o ldwen npasiéact uri ng
apparatus 49, first, a door 54a is opened and a cassette 5la accommodating
wor kpi eé&omgd nidsi wiadua eche s bess 3%¢ s yBAd-i #Obpraywhrddiorare handelatdd by
capable of introducing a clean gas generated in the cleaning chanber 23.
By usi ngeans edndd qgasrats ovegwldtingnvalveswdBk,ndsl,e 465m and t4dn.
carryin?-in preparatory chanber 53a, the unnecessary matters adhered in a
gener al (Epvoddmentt &) the workpi eces 8a are renoved. And at the sane
time, by opening the door 54a to allow the atnosphere of the general
envi ronment iTher ddd ing o § Herkedinemy- fnofpthpapaesep tc Havsart isgw it be
exhausteg fromthe suctjion 28 Septenber 2006 20 nozzle 56a, the atnosphere
i s repl SPEYY dPndE t HE cark®yiBRRIHi neRbplr abBr Da¥hagber c33animeerior into
a cl ean_at nosphere. 'L[r%e exhaus;igfer&t rmslﬁhe[e enters the cl eaning device
23, pasBEEPERAGGGN £MAMReH RFUGHSH: chaRQELnEntBPECEPEEREd "Gid ehifd i s
adhered to a workpiece therein and preventing unnecessary
matters from intruding into the manufacturing apparatus, the.
manufacturing-apparatus interior can be kept in a clean state
at all times. Beside, in carrying operation of a workpiece
between a general environment and a manufacturing apparatus or
the like, a fault that a workpiece is likely to be
contaminated on apcount'of iqstallation of the manufacturing
apparatus in a general environment can be remedied.

In FIG. 10; to process workpieces 8a in the manufacturing
apparatus 49, first: a door 54a is opened and a cassette 51a
accommodating workpieces 8a is carried into a carrying-in
preparatory chamber 53a capable of introducing a clean gas
generated in the cleaning chamber 23. By using a cleaned gas
blown off from a blowoff nozzle 55a in the carrying-in
preparatory chamber 53a, the unnecessary matters adhered in a
general environment to the workpieces 8a are removed. And at

the same time, by opening the door 54a to allow the atmosphere

of the general environment intruded intoc the carrying-in

preparatory chamber 53a to be exhausted from the suction




circulated and reused. To be carried into the manufacturing apparatus 49
filled with a clean atnosphere, workpieces 8a', carried into the
carrying-in preparatory chanber 53a filled wth a c n at nps , are
transferred after opening the door 57a. Workpi ecel ég%kﬁﬁﬂggﬁggééérred one
by one, and when the.ransfer ends, siphe door 57a cl oses. The workpi eces 8
pl aced on a support 58 are processed by neans of a processing device 59 in
a clean atnosphere conposed of a cleaned air fed fromthe clean device 23
througtozz keecidd | cohb OBt RbBPRe®B. is rélpd avlerD N aiske Nt hdec ARAYE AgLYRI NQ
apparatus 49 is exhausted to the cleaning device 23 via '"a rectification
pl at e fiemah t s eyisehlanbirt hdaconpeetib®n inftopaocdsHmmop tifo sipié r&7b DRens and
the workpieces 8 are transferred to a carrying-out preparatory chanber 53b
i N whiecthau st exhine hoespbiee eehtisral tbady leean ngr eteaiimed. 200 poesesnpl eti on
of transfer, the door 57b closes. |In the carrying-out preparatory chanber
53b, tteravgtecestilter ndit againadhbrodedudnto pr cdeswiady gas ;ndiei swor kpi eces
8b' are rempved by using a cleaned gas bl own off froma bl owoff nozzle
55b. Ioirsarkatied) and reeseds kpTecks -8brriedminite ddver yianufagtupieparatory
chanber 53b to a general environnent, the carrying-out preparatory chanber
inteH&ﬂP%QﬂRHﬁﬂ#éﬁﬁﬂlkﬁﬁmﬁphbre QieﬁneagenepéprenvMQﬂﬁﬂﬂﬂCQﬁl%menrng a
door 54b and accordi ngly unnecessary matters in the general environnent 21
28 Seﬁtaé'rﬁﬂé?rd 2006 $he redery hes-tAePEAPRYRREFEUC hemdsd ' \f Khigdber 53b.

e these unnecessary matters, the atnmgsphere in the carrying-out
prepa m?%‘r éﬁaerﬁib amgSpRe S ckape| ﬁr59553§589| rfteﬁ'o?zqeé‘%% exhaust ed

out si de th Larryin - out gregaratory changber 53b e exhauste t nosphere
ent er Otoﬁ‘e %anﬁfbﬂ(plec -] are  transferre one y one, and when

the .¢¥ransfer ends, the door 57a closes. The workpieces 8
Placed on a support 58 are processed by means of a processing
device 59 in a clean atmosphere composed of a cleaned air fed
from the clean device 23 through a rectificétion plate 60, .~
The atmo;phere in the manufacturing apparatus 49 is ekhausted
to the cleaning device 23 via a rectification plate 61 and
reused., On the‘completion of processing, a door 57b épens and
the workpieces 8 are transferred to a carrying-out préparatory
chamber 53b in which a clean atmosphere has already béen
retained. On the completion of transfer, the door 57b closes.
In the carrying-out preparatﬁry chamber 53b, the unnecessary
matters adhered due to processing onto the workpieces 8b' are
removed by using a cleaned gas blown off from a blowoff nozzle
55b. 1In 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




device 23, passes through a filter 3, changes into a cleaned gas again and
Is circulated and reused. (Enbodinent 7) The outline of Enbodinment 7 of the
present invention is shown in FIGs. 11 and 12. FIGs nd 12

schematic drawings of a robot systemwith the clean?ﬁé%ﬂgﬁﬁgﬁrgﬁbgn

Enbodi ment 7. Together with a workpi @de storage section 82 and a

manuf acturing apparatus 83, this robot. system81 is provided in a general
environnment. The robot system 81 conprises a main body 91 and an arm 92.

- To thelatmuglz intettheecaseringnodd boepastationing:lanbver kp3ece Bo a

bl owof f nozzle 95 and a suction nozzle 95 are fixed. The arm 92 is noved
by ar nFémove ridiese sumkeeessaservat taoser tde atmusgheremimethas that a

wor kpi ece 8 is transferred to a processing position 85 in front -of the
manuf aBEEEYVAGE farpneraBstomhechanbe nep 3bedtsi smcded sisdbars ssgetiias t o
retain a workpi ece 8 between two or nore fingers or by vacuum suction. The
bl owof POAGELE & 65 and saxhayutrdoutsidebbby obtry ing-wat gredaxhtdrough a
fl ow passage 97 fromthe bl owoff port 98 thereof. The bl owoff port 98 is a
| ar ger € Bé‘%ieﬁ'g $3ban (The *Wra&ps%%g gtmesphergventegsatdecoia@ading it. O
s so 28 Sept%gber 2006 22 fornmed, for exanple, as to have a |onger

di amet BF VEA&n “One PAHIRF sthroush thef 1bERBi dcechangesclivd® gasleanned ed from
the cylinder, one de clean by the filtering of the gas taken in froma
gener aF28ndEAIRNENS Ghe trfetateier By TRUSPdttering after taking in a

cl ean gg&bghqggn%fg)fron1the bl owof f nozzl e

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 Qith a workpiece storage section 82
and a manufacturing apparatus 83, this robot system 81 is
provided in a general environment.

The robot syspem 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 nozzle795 and a suction nozzle 95 are
fixed. The arm 92 is moved b; arm drive means such as é servo
motor 93 in such a manner as that a workpiece 8 is traﬁsferred
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 péssage 97 from the blowoff port
98 thereof. The blowoff port 98 is a larger opening than the_

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




95 and such others are utilizable. Wen the clean gas taken froma cylinder
is utilized, the absence of a suction nozzle 96 is allowable but the
presence is preferable. Wen the gas taken froma general environnent is
made into a clean gas, the positioning of a suction 4%SeplenderiZd06not
particularly limted. Inthe devicesppf FIGs. 11 and 12, a suction nozzle
96 is provided in.such a manner that a suction port 99 faces toward the

bl owof f port 99 of the blowoff nozzle 95, but nay be provided at any ot her
posi t i bosmedhHofewerxanip lies, Ay et eflig€cé i ¥eldéngen dadmedle rprdla@ngdel on of

the pass life and pronotion of the cleanliness of a filter 3 to take in
the cl kanggasdbl ofin tddef Wamdim idree B owof$s mbzahegdS, oard feded riolm tthet he

bl owof f nozzle 95 after passing through a filter 3 than to nake the gas

t aken ¢hlindara gosemalde exhearorhmenthe nf bl texiegino fatheTHessakieon iport 99
Is a larger opening than the workpiece 8 as if covering and concealing it.
O is §popopnBanered enaripionnent ¢ cimveade |oheen biatbeefiltkannghe | ong
side of the workpiece 8. To take in either the gas of a_general environnent
or therftas bpbingofin & erhaare gavividwvmorid of pont bhapkéornoffeanzgds, a

cl eani ng device 23 is provided on the main body 91 and the 28 Septenber
2006 93 #pBoFushspihers g ecomstiikatleas to circulate the atnosphere

around a workpi ece 8 hy sucking:it in fromthe suction nozzle 96 with the
aid of a falihenathepghennsGascdaktikiifP® t2 iTtbiadeg| danuhi hbepter E8fter

gﬁZSég %gé%gggfagestgk%%%.%ggé éﬂé%M{E];flégib{éogh%hghglgﬁgggngg22|e 95.

is preferable,

""hen the gas takén-from a general environment is made
into a clean gas, the positioning of a suction nozzle 96 is
-not particﬁlarly limited. InAthe devices of FIGs. 11 and 12;
a suction nozzle 96 is provided in such a ménner that a |
suction pert 99 face; 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 951
and feed it to thé 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
cpening 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




fromthe suction nozzle 96 by action of the fan 2 passes the flow passage
100, is filtered through the filter 3 and becomes a clean gas freed from
dust or unnecessary conponent matters. This clean gas is fed to the

bl owof f nozzle 95 through the flow passage 97 and bEB®meRiember 008 he

bl owof f port 98 of the nozzle 95. Thg clean gas bl own off traverses_ the
processing position (working space) 85 in which a workpiece 8 kept at a
‘retainer section 94 is processed. The atnosphere containing dust or the
li ke gendrat e shen hics operainotroétédeapr 06€63irag 1 adRertad it rkdHOfe 87 oOr
the like is exhausted to a general environnent, or is sucked in fromthe
sucti oprpond @ 3@ rdnd eagetlirbedstokihg itl far f3onhthegsulchd ofd g RASsage
100. In this way, the processing space for a workpiece 8 turns into a

cl ean 8favdtht tihiee adpkeradt ingfdn nd = pheefamolrcWhenakimgndad idftar a
retaining the article to be processed 8 in a clean gas disappears, the fan
2 is sEéppadaimesphe neoradtie ep®ss ing ekposeght bhe fédéeal 3emwnidr onnent .
Since the periphery of the workpiece:-8 is a nmuch snaller space than a
gener aP1eFéaE Adomff framdheadeleveffhienannlet96f cTheukasi syckedospher e
ventilation leads to a high level of cleanliness in a short time, or
contro?FBP thes suctd@mnatnasg et |k i apit Bevabe Bsthe fasi Redaskesn taenospher e
to be greated. The circul ating 24 28 Septenber 2006 ventilation is
regula?iﬂ? Bagsaggy 108nt id Ifiiddarrd Gy thepbhi hgrof ehd vaceees43o
and 43p. 1he fIOM/%assages 97 and 100 al so serve for fixation neans for
fixi ng®t ie®ABzEPEs fe5edhd red i sheP BrtRecessasheePPrRRNONthIELEB TSl 05 95

and 96gRY Do Lixed (918 AT B WA ISRE | S0 TEENSs PLRYbASH Sgparately

flow passage 97 and blown off from the blowoff port 98 of the
nozzle 95. The clean gas blown off traverses the processing -
position (workihg space) 85 in which a workpiece 8 kept at a
retainef section 94 is processed. The atmosphere containing
dust or the like.generatéd 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 filtgf 3 through the flow passage 100. 1In
this way, the processing space for a workpiece 8 turns into a
clean state at the operating time of the fan 2. When fhe 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 gen;ral clean room,
an increase in the amount oflcirculating atmosphere

.ventilatioh leads to a2 high lével of.cleanliness in a short

time, or control of this circulating ventilation enables a

. 4
desired clean atmosphere to be created. The circulating




And, when both rectification plates 101 and 102 are provided either
upstream of the blowoff port 98 of the nozzle 95 or downstream of the
suction port of the nozzle 96, the gas 1is rectified by neans of the
rectification plates 101 and 102 and a stable flow c¥hSeptemket206 Though
- not shown, the main body 91 is provid24 with control nmeans for controlling
the armdrive nmeans. And, as' shown in FIG 12, the retainer section 94 is
faced toward the workpiece storage section 82 noving an arm 92, is

- ext endededit 1 kadtimredis i fegretesedi ye . B0, r bachoatworlkpimee e @Gmorft 8k
hol di ng the workpiece 8, contracted or reversely rotated to hold the

wor kpi e@@eging tofe tdpnce beesweddot apdnéldples 95 and 96. |If necessary,
after the fan 2 is actuated and the gas surrounding the workpiece 8 s
sucked in frdme Hdavorassages oAl ehdahed ahsougkriiee flod tirxastien cl ean gas
is blown off fromthe nozzle 95, envel opes the workpi ece 8 and separates
it froffeRe &erefiding tdwphezzlen $5i andePhlir bivi bhesame 92r in a state
of exposure to . a qgneral envi ronnment  at nosphere, the arm92 is noved and
posi t i oRE3PEF tiNE LFnodatsinrg Pzt toeBd SBismanoka EAxEHAGtol 1t he hamm tde
morkpieﬁe ?,is processed in the rocessi ng_operation section 87 of the
manuf acPlr f A§2&pF%r Bedd 2Pt daheiepaate by Boomphhend lowi assamsssi ng,
by actuati ng tHe f%n 2. to produce . the rel evant segaration state, the

wor kpi ece 8 £BApEDER poddsarchificattrmiPLates L0 end d0Rvepieere. After

appar at BECBT PR cgRed OB Temaet LR | SHOYRL L (PRI cPBuatt ThepaeRAlsh

state 0§5iQradﬁaﬂg%rgngéﬁo%%éaéé%éfga port of the nozzle 96, the gas
is rectified by means of the rectification plates 101 and 102
and a stable flow can be created.

Though not shown, the main body 91 is provided with
control means for controlling the arm drive.means. And, as
shown in FIG. 12, the retainér section 94 is faced toward the
workpiece storage section 82 moving an arm 92, is extended or
rotated, if necessary, to reach a workpiece 8, and after
holding the workpiece 8, contracted or reversely ro£éted to
hold the workpiece 8 in the space between the nozzles 95 and
386. If necessary, after the fan 2 is actuated and the gas
surrounding the workpiece 8 is sucked in from the nozzle 9§
and cleaned through the filte£ 3, a clean gas is blown off
from the nozzle 95, envelopes the workpiece 8 and separates it
from the external atmosphere. In this separation state, or in
a state of exposure to a general environment atmosphere, the
arm 92 is moved and positioned at the processing position 85

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

Processing operation section 87 of the manufacturing apparatus




at nosphere of a general environment. In order that unnecessary matters
such as dust generated by wear of nechanical operation of the processing
operation section 87 does not fall on and stick to the workpiece 8, the
nozzles 95 and 96 are so arranged under considerati @9 2gpterpes2R08 of a
gas flow fromthe position of the bl owoff port 98 of the blowff nozzle 95
and the suction port 99 of the suction nozzle 96 that the processing
operation section 87 cones downstream of a gas flow, and a clean

at nospls? e churbgegf ehiBdproledls@dy ,0asy 1o 0iga € £6 f@ﬁecfﬁﬁtbngotggohﬁ%%
cl ean space enveloping a workpiece 8, it is pre?erable to provide nitrogen

gas or the.rélhevahtedepgratioageradas, aha wd @i &38, 8t Ben hecal clean
space envel opi ng a workpi ece 8 can be nade into the inert atnosphere.

Al 't er n@ttamd ysedhen higHi ngadiityaind a J1eain gatnodplee €05t £PPepergaved. The
I ntrusion of unnecessary matters, such as dust, in a general environnent
can be Hrasess bug byt tensb depatiend soft it e rr e arh agfeinie©f cl ean gas or
such a nozzle structure that the atnosphere surrounding a workpi ece 8 does
not i N adeu i r spbans tospher shar ewrkpilee ealaier s eosgdieren Hr this
28 Septenber 2006 26 purpose, a clean gas passed through the cleaning
filter t® nelavant spparebioni ptats pg fiad abys tatan o Hfexpudimn tevike 24.
This feed ampunt is regulated, e.g., by controlling the ON OFF or opening
of the®FAAFPhERE 9§ & heere ool oenvhsonmemdsphdine ogdeal diiaty a wor kpi ece 8

is in an adequate state, the intrusion of unnecessary matters such as in a
generapnnece sary matters such as dust generated by wear of

mechanical operation of the processing operation section 87
does not fall on and&stick to the workpiece 8, the nozzles 95
and 96 are so arranged under consideration of the state of a
gas flow from the position of the blowoff port 98 of the
blowoff nozzle 95 and the suction port 99 of the suction
nozzle 96 that the processing operation section 87 comes
downstream of a gas flow, and a clean atmosphere can be
foermed. .

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 envelopingra 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 pfevented by considerations of such
a feed amount of clean gas or such a nozzle structure that the

atmosphere surrounding a workﬁiece 8 does not involve the

external atmosphere around the above atmosphere. For this




envi ronment can be better prevented and the atnosphere of the processing
space. during the processing can be stably retained. Since the space
surrounding a workpiece 8 is much smaller than the clean room in
according with the operating conditions of -circul at i4&SeRtemPe:3Q06 anount
determ ning the nunber of circul atinggti mes of the atnosphere or the
purpose of a filter (high-performance filter (HEPA filter), mddle--
performance filter or activated charcoal absorption filter for the renova
-of poi senoy sEonponeldsn | gasepasted dbroudhnd hieo ¢ lmumiosesiiltée 15
surroundi ngs of the workpiece 8 can be freely nade into a desired clean

at nosphdirem Ak tdess rpddiceipat 14f isqiedchpyohmeanfs ldferswsaini de déwice zed,
the used anbunt of a clean gas, such as air and nitrogen gas, to be fed to
the cl@dn sfddes daeduEmbumt ai swrégiutetedanebg.nediycedbrirda ki nglovimsi zi ng
or energy-saving of notive facilities can be acconplished. Meanwhile,

usi ng aRN/EFfpersioreningid £-peefvalmacédati | fér thehdilew o fa thet hod capabl e
of formng a clean atnosphere of not |ower |evel-than that of a

hi gh- peptdosmhese fenvedroming sa ngonkpiaesp8ndsvanniaadiademraiter retrates fi | ter .
For exanple, the gas, vapor or fine m st of a substance 28 Septenber 2006
27 functbhéniipgrus isny S anneeagsehennebteysy sppheagudn & generadessary
matters in the atnosphere surrounding a workpiece 8 is mxed into the

cl ean g§8VAERTMSNdnFALPe Re i bHsprieyentedr redndhrgatrne spbersi ode thend
brought into cqllision against/contact with the atnosphere surrounding the
wor kpi eBECCESSdH8 ﬁﬁa%ﬁg&@%rvmmﬁwhns he2Rebev gtebdvndgitdmedan

Since the space surrounding a workpiece 8 is much smaller
thaﬁ: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 bé freely
made into a desired clean atmosphere. And the replaéement
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 surropnding a wqupiece can be reduced or the
downsizing or energy-saving éf motiﬁe facilities can be
accomplished.

Meanwhile, usiﬁg an inexpensive, middle-performance
filter, there is a method capable of forming a clean
atmosphere of not lower level .then that of a high-performance

filter by using an inexpensive middle-performance filter. For

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




be coll ected and exhausted outside fromthe surroundings of the workpiece
8. In this case, dust or unnecessary matters in the atnosphere surroundi ng
a workpiece 8 can be nore effectively renoved. Specifically, in Figs, 11
and 12, with the clean gas fed fromthe suction devidfeSenteamherpifed

. through the filter 15, the gas or vap@i7 of a substance functioning
to.renove dust or unnecessary matters and the gas, vapor or fine m st

. produced froma mst generator 29 are mxed and fed through the bl owoff
nozzl e Yunot eonehgpeot paysiwwrlpiyeeadd.chdnisra bl pugéhoirat dusdnbact with
dust or unnecessary matters around the workpiece 8 this gas mxture is
sucked iurtre¢diessngt nahtaozzlis fbeandmodphetedswtsiniditea workpiece S. A
much hi gher cl eanliness of atnosphere can be obtained than obtained by

usi ng orfl yig heixedabngasthe( Elbadi st f&@d Twe eowmelor blie Eabndspbeire8 of
the present inventionis shown in FIG 13. In addition to the arrangenent
of Enbcimmaunding théovoshpienra8cendi g o tnbicttreselBisiwnher
conprises the provision of a clean gas curtain created in such a manner as
t o envelasad nl/ spatac bev ivkent hbeabrowphee neo sy nrowsl gl the serkpdacrozzl e
96 cylindrically. 28 Septenber 2006 28 That is, as shown in FIG 13, the
bl owof f 8ro£EA et Et Hapnedr a9l Y RALEEES 30a th3op efl®vantyAt RIS RRE Fie pEaDi ded
at the brimof the blowff port 98 and_ is so arranged as to feed a_ clean
gas frof® Fe¥esared pnderrapehed PrEMLERe fmodw i SHFFowrd1ng s hef nozzl es
39a, 39h . and allow a clean gas to blow off therefrom On the other hand,
the suctit®n“FrREE §1qs 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, fhe gas or vapof of a substance
fuqctiéning"to_remove'dﬁst ér unnecessary matters and the gas,
vapor or fine mist produced from a mist generator 29 are mixéd
anq fed thfough the blowoff nozzle 95 to envelope the
workpiece 8. After brought into contact with dust or
unnecessary matﬁers around the workpiece 8 this gas mixture is
sucked into the suction nozzle 96 and exhausted cutside 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 bloweff nozzle

95 and the suction nozzle 96 cylindrically.




suction nozzles 40a, 40b for a gas curtain provided at the brimof the
suction port 99 and is so arranged as to join the sucked gas to the flow
in the fl ow passage 100 fromthe blowoff pipe 42. Wth Enbodi nent 8, since
nmost of clean gas blown off from the nozzles 39a, 398 Beptanben2(ifed as to
-be sucked fromthe nozzles 40a, 40b, 28st or unnecessary matters in the

at nosphere of a general environnent is unlikely to mx in the clean gas

bl own of f fromthe blowff port 98 and directly envel oping a workpiece 8,
-a | ocal cl eanTepecesGaasbghiownm #HIGa Nuchthe ghtowbd\felnoafz 1 e haess
than the exterior environnent. In FIG 13, the feed pipe 38 may not be
brancheb Xawsf f heozkllew paasagebdtdruta neys beunseiinapraviided passadge for

feeding that clean gas to the bl owoff nozzles 39a, 39b which is produced
by filterimg éhechasbivebéd poritr @8 argbnes ado snvangadeas Wit feadk ai de of
t he suction device, or the exhaust pipe 42 nmay be used as a fl ow passage
for exhaikdamggasnaf rgasthet fedd phipeh 3% reokdted nf foonthhe fdoot iPavssERe| es
40a, 40b instead of join the sucked gas to the flow of the flow passage
100. 29 9B tQepthkabeez2086 Akt eBAdt iaval alliaqw @ ackeaft gasutpi dAodeviflde, a
clean gas may be fed by the cylinder feed. Furthernore, the gas exhausted
with thehdmefordman @xhbthet otherchaodn Bde aurtionfrerzisl PEched and made
into a clean gas by filtering.. Enbodi ment 9) . The outline of Enbodi nent
9 of theyhtdsthtne#mbesi 6A2i s40bhaF ian gasGeumtaim praxéded ehe thicowof f
nozzl e 95 and ) .

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

blosoff pipe 42.

With Embodiment B, since most of clean gas blown off from
the nozzles 3%a, 3%b 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 bg formed at
a much higher level of cleanliness than the exteriof
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 38%a, 39b which is
produced by filtering the gas sucked in from a general
environment with the aide of the suction device, or the
exhaust pipe 42 may be used as a flow passage for exhausting
that gas outside which is sucked in from the suction nczzles

40a, 40b instead of join the sucked gas to the flow of the

flow passage 100.



suction nozzle 96 of Enbodinent 7, a robot system according to Enbodi nent
9 has-a hood 103 fixed to the arm 92 in such a manner as to cover up the
retainer section 94 and is so - constructed that the clean gas nmade cl ear
after the suction froma general en\t/#é)onrrent and pa<®f fgriemarg@d0s filter
by neans of a suction device 24 is wn off toward the atnosphere of a
general environnent froman opening portion 103a of the hood 103. And, the
retainer section 94 is de to penetrgte a rectification plate 104. The

hood 103 conPrit€dat iysdningt bR13ch 1033 FUFHEPT: ALY 158 by I0i%cE &2s a

h [ 03b, f h ' kpi 8 d bl f f t 103

whi e TR uBFAFRoLTe thE AHKRRF | FFeq he RGGEPRG™8R8ce LRS3B%8K the hood by
tai ti .94. . The . ' t.i 0 b h ' t

Cover dPRRREEH MRS kAR W W g thTisEoiPu RR 248 b8 RafEE | Onger

di t han t I [ f.th kpi 8, . .T ' ti 94

ext endett BEFSF R LPFOA: RS ARG G Aacs OoR of 2P naT nEoA oS 11

necessa(gbbrgtateg 50 reach a workpiece 8 and hold the workpiece 8 (in

FIG 14, es%ﬁﬁ%tea with a one-point chain line), then contracted or 28

SR eree 08 SSIENS Y KSUHSLAA L B UL IERISEAD el 1

housi ng space his structure I's use I “cases

wher e asm'iag}agat. ofy , dust, Qf WRNQGESIAH Yo TS £F Snbsz 19967 ahgd froma

wor kpi ece 8 its or a processing operation section 87, and noreover
si mpl e.g s o 20PN 50h raERbBAN medAS 1,5 4 GUBM eflys €el- acOYra82REr @bl i Ng

the OV OFF and opening of valves 430, 43p
Embediment 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
canstructed that the clean gas made clear after th; suction
‘ from a general envircnmént and passing through a filter by
means éf a suction device 24 is blown off toward the
atmosphere of a general envifonment from an opening portion
103a of the hood }03. And, the retainer section 94 is made to
penetrate a rectificaticn plate 104. | |
The hood 103 comprises a opening portion 103a larger thqn
a workpiece 8, a housing space 103b for housing a workpiece 8
and a bloweff port 103¢, while the workpiece 8 is retéined 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




(Enmbodi nent 10) The outline of Enbodi nent 10 of the present invention is
shown.in FIG 15. In addition to the arrangenent of Enbodi nent 9, a robot
system accordi ng to Enbodi mrent 10 further conprises clean gas curtain,
generation means for generating a clean gas'-curtai rR&bepteddeenz00uch a
manner as to bl ock the opening porti®h 103a of a hood 103, a partition

pl ate 44 provided in the housing space 103b of the hood, a blowoff port
103c provi ded between the hood 103 and the partition 44 and a suction port
103d betsaeensehe parthitieidorto Hales e andrihpiedbe8climartpashaunirad n
generation nmeans has a blowoff nozzle 39c for a gas curtain provided at
the brispatet h@3bopenithe pordd orP3A03aTwist Bbrhobdrand sa usedtulorfqrort 40c
for a gas curtain. The operation of fan 2 is so arranged as to feed a

cl ean gamse¢edrwbgheaaf ismadrl Zsfawrh td® deetl prpeng8cessary madzzrs 3% and

t he bl owoff port 103c, fromwhich the clean gas is blown off, and as to
suct i organgmatédofirthe anopzike i40e dhdi tshkf sort2oRrporissiO&dop@ration
Enbodi ment 10, since nost of clean gas blown off 28 Septenber 2( 3 31 from
t he nozsd et Bou 8%, sendr mamgedess siomlke suckike feed apountnofzihesle@s dust
or unnecessary matters in the atnosphere of a general environnment is

unl i kelgas ol #i Regnlekeds| eal -gady St VE¥iag obke h@NYPERorndpePENLOE: and
directly enveloping a workpiece 8, a local clean space can be fornmed at a
nuch HigHealveset38s ¢B®anl i ness. The clean gas bl own off fromthe

| ff 1 i | | ; KDi .
bl owo (é):%c}din?ggtang)dl rectly enveloping a workpiece 8 is

The outline of Embodiment 10 of the present invention is
shown in FIG. 15. In addition to the arraniement of
Embodiment 9, ; robot system according to Embédiment 19
further comprises clean gas curtain. generation means for
generating a cleaﬁ gas curtain provided in éuéh a manner as to
block fhe openiﬁg portion 103a of a hood 103, a partition
plate 44 provided in the housing space 103b of the hoqd. a
blowoff port 103c¢c provided between the hood 103 and @he
partition 44 and a suction port 103d between the parﬁition
plates 44 and 44. |

The clean gas curtain generation means has a blowoff
nozzle 39¢c for a gas curtain provided at the brim of the
cpening 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 103¢, 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




sucked in fromthe suction port 103d. The sucked gas passes through a
filter 3 to make a clean gas again and is blown off fromthe nozzle 39c
and the blowoff port 103c. The feed amount of a clean gas is regul ated,
e.g., by controlling the ON OFF and opening of val ve38 gept,eﬁm,zd%, 43f

. and 43g. To the blowoff port 39c in FBG 15, instead of a clean gas fed
fromthe feed pipe 38, a clean gas, produced after the gas sucked from a.
general environnment by neans of a suction device 24 is passed through a
filter frommhdandeslle B94 hes gasasnakeddf aemtbheesseiciked nfzgh et HOC nay
be exhausted outside by neans of an exhauster without joined to the gas
sucked hbemllele 40uct idustpart didsce fsseynmbittelry, inn thleaed mafs ghestet ¢ Hn
device, a clean gas may be fed by the cylinder feed. Furthernore, the gas
exhaust edgentlralhemiide roferain iexhanbikeldyi te nan be téesedeaaf tgxs col | ect ed
and made into a clean gas by filtering. In conparison wth Enbodi ment 9,
Enbodi nehbwh0 ofdn f radmaltiHe el dueef f | marf 183¢| @aad dasech lvhe nivedsimicns pace
103b and can create a highly clean atnosphere in the housing space 103b.
By fillwvogkbheclkoBsi mg lsywade cl@3in windce saabbe foomedf ag2a28uSdpt enber
2006 atnosphere, the tenperature can be nore uniformon the whole surface
of a wonkghecelgvaidof wiicfaorlirtesti nfleanc beanpges bIpws, of fpAawanedion of
an initial ball to become unstable in shape or to be formed or not forned
can be pleveffedortti df 3ct @nds dilrasd WhetnYhbPR1PE 2 WPFRBLRREeSi A St he
turbulence of a flow in dependence on the position of the atnosphere in
the spaéekadspn £Eemethepisaiction tﬁﬁ'%&%‘ﬁg ptoeeserkgd seEnBASSAENt 11)

through a filter 3 to make a clean gas again and is blown off
frq? the nozzle 39¢c and the blowoff port 103¢c. The feed
amount of a clean gas is regulated) e.g., by controlling the
ON/OFF and opening of vaives 43¢c, 43d, 43e, 43f and 43g.

To the blowoff porﬁ 39c in FIG. 15, instead of a clean
g£as fed from the feed pipe 38, a clean gas, produced after the
gas sucked‘from a general environment by means of a sugtion
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 tc 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 creaﬁe a highly clean atmosphere in the housing space

103b. By filling the housing space 103b with a stable flow of




The outline of Enbodi nent 11 of the present inventionis shown in FIG 16.
I'n addition to the arrangenent of Enbodi nent 7, a robot system according
to Enbodi nent 11 further conprises detection neans for_detecting the
concentration of dust -or unnecessary,.conponent natteSSeptemher sphere
envel opi ng a workpiece 8 or the tenpé? ture or humdity and control neans
with function to control cleaning- neans at a desired concentrati on,

t enper at ur e, hun1d|t% and cleanliness. Qs fFIG. 16, r"ékgg

det bt | BHISEREEF 2315 HARRRAA T ¢ Head pAB chBBE WhBA TORE (T3 ATl fid 96,

ci rcunst anges such as cl eanliness oncentratio enper ature hum di t
of the FPREPBEE| 9 §pét'€é'kp¥b‘retci%n§ “dnd i b ?‘I’élgegéa%émél S8 &F éj Y

ted t t t t. 32 t | t det t ed
UL I %ﬂ%{ﬁ% G SIS Efal et | ofo Bkl Bnel ﬂoitfi‘ng%eef o te he
tual | |
B;gggss%}h ﬁe°g| FPeFD é‘?@%%‘et%grgp%%rjtag Wy %ondlglr%%s ¥eg%§tr%%§p6jr¥§a of

th t t t d t t Q06 33
e 5 B % ARG IR 8

gas andt (8 NcErERY \é\%‘:"\ég%é‘j?&ﬁ A ff”{ﬁe AEREpHsga e clow o 2

gas and etection eqU|pnent 32 or

the contgol deyhee e locyﬁu&ieor%zd%mm 4 Ng-5BLEbAgY O1. According

t o Enboth nent ean space enveloping a workpi ece 8 can be
approaqhggb5gl§eq€shﬁgd state and the processing can be nmade nore

appropria

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

As shown in FIG. 16, through detection sensor 31la
provided in the space between the nozzles 95 and $¢6,
circumstances such as cleanliness, concentration, temperature
and humidity of the respective space portions in which these
are disposed are communicated tc 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 conditiecns for an approach’

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




(Enmbodi nent 12) The outline of Enbodi nent 12 of the present invention is
shown in FIG 17. In addition to the arrangenent of Enbodi nent 8, a robot
system accordi ng to Enbodi ment 12 ..further conprises detection neans for
detecting the concentration of dust or unnecessary c&hpentambersdQQ s in
the atnosphere envel opi ng a workpi ec@38 or the tenperature or humdity
and control neans with function to control cleaning neans at a desired
concentration, tenperature, humdity and cleanliness. As shown in FIG 17,
t hr ough oRenact iom sefigopagian psovcd@d nanged apakte bet aepmunhganezzites 95
and 96, «circunstances such as cleanliness, concentration, tenperature and
huni di t ¢ den e resbbevi vatspaegupatiingnyalvemi4de ¢ hbde aadetdasposed are
communi cated to detection equipment 32 and the actual atnosphere detected
wi th t hFgsgdiadckndriteeuf paenel 328afd 28ddddia eHstan day heai Add for the
processing of a workpiece 8 are nutually conpared by control neans 33.
Based SHCtlﬁ*@rtﬁaflfJesren%% dehecbperaeiang PEGTd 13017 fidie Frabh? badhviae2s
Sept enb 2006 of. the actual state to a.desired state are found and the
operatigﬁ Pﬁﬁmﬁﬁﬂﬁ?ﬁf%%e%o°%F?bﬂ@eHhSSde“b@°é§hﬁUﬂlcated to afan 2, a

flowrate requl ati val ves 43 nd 4 f or equl ating the f|OM/Of a
gas and the $T&A% g’lfevfr‘?:e}:"ﬁ?f’g“f‘ EdZﬁt’alt?'% lt°|‘f€1dé?t ’}O?Pg%‘iﬁu prent 32 or
the control .device g%g p OV|de out si de h% ﬁgcordlng
o EnbotPIBAPPISE th I 51 Bhr ADals SERTERGHSy 2 &8 FEATE be

anr 0ached 1R NS4 A 80hlde sggeaagngp%algtbe s ta

(Embodiment 12)

The cutline of Embodiment 12 of the present invention ‘is
shown in FIG. i7. In addition to the arrangement of ’
Embodiment 8, a robot system according to Embodiment 12

vfurthef comprises detection means for detecting the
concentration of dust cor unnécessary component ﬁatters in the
atmosphere énveloping a workpiece 8 or the temperature or
humidity and cog£rol means with function to control‘cléaning
means at a desifed concentration, temperature, humidity aﬁd
cleanliness.

As shown in FIG. 17, through detection sensor 31;
provided in the space between the nozzles 95 and 9§,
circumstances such as cleanliness, concentration, temperature
and humidity of the respective space portions in which these
are disposed are communicated tc 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. B;éed

on the differences, the operating conditions for an approach




(Enmbodi nent 13) The outline of Enbodinent 13 of the present invention is
shown in FIG 18. In addition to the arrangenent of Enbodi nent 9, a robot
system accordi ng to Enbodi ment 13 further conprises detection neans for
detecting the concentration of dust or unnecessary &npeplember®006rs in
the atnosphere envel oping a workpie@g 8 or the tenperature or humdity
and control neans.with function to control cleaning neans at a desired
concentration, tenperature, humdity and cleanliness. As shown in FIG 18,
t hr oughe fleitectamtuskbnsbatdlao prdeisdedd s tidte hotsi fguspassd108b of the
hood 103, circunstances such as cleanliness, concentration, tenperature
and hurptiztat ioin tirvefoespbithvésspacerpangednas rtobe hcohesepicatedditsposed
are comruni cated to detection equi pnment 32 and the actual atnosphere

det ect ed fieirt & i e sf bew ecétenrequilpting vad varsd 43 cdest Ipdand a¢ &g nfiont ai ned
for the processing of a workpiece 8 are nutually conpared by control neans
33. Baved W tdam ettoerf POV60f 35 gast heddithkesaiedds n tdav bperad i ng
conditions for an approach of the actual state to a desired state are
found dmg itdentaler attilon defeecthenorqiis peendr 3&ngad tdwe teomkrebndemicat ed
to a flowrate regulating valves 430, 43p and 43qg for regulating the flow
of a ga3 &y thee prrided devteibdesthenmpdanbady 91 «t he detecti on equi pnent
32 or the control_device 33 may be provided_ outside the main body 91.

Accor di ng t@QEﬁﬁﬁﬂﬂﬁwﬁ°1%?b?ﬁémF6EaE2¢Iééﬁ 49584 SIRAd GHRARE a wor kpi ece 8

can be approached to a desired state .
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_lB of the present invention is
shown in FIG. 18. 1In additign to the arrangement of
EmbodimentIQ, a robot system according to Eﬁbodiment 13
further comprises detection means for detecting the
cbncentration of dust or unnééessary‘component matters in the
atmosphere enveloping a workpiece 8 or the temperatu?e or
humidity and control® means witﬁ function to control éleaning
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 c}eanliness, concentration, temperature
and humidity of the respective space portions in which these
are disposed aré communicated to detection equipment 32 and
the actual atmosphere detected with this detection equipment
32 and a desired state m&intained for the processing of a

workpiece 8 are mutually compared by control means 33, Based



and the processing can be nmade nore appropriate. (Enbodi nent 14) The
-outline of Enmbodi nent 14 of the present inventionis shown in FIG 19. In
addition to the arrangenent of Enbodi nent 10, a robot system according to
Enbodi ment 14 further conprises detection means for 4feBepiemiert4Qo6
concentration of dust or unnecessary3®&onponent matters in the atnosphere
envel opi ng a workpiece 8 or the tenperature or humdity and control neans
with function to control cleaning neans at a_desired concentration,

t enper a?Qr Erenddif Jergnees » dheaminarakindscendihipAsFfar aa apmmaath
detection sensor 3la provided in the housing space 103b of the hood 103,
ci rcuns?AntBe &GéHads stiadan tionds Setipr@nttate odret Erpedatade thend hunmidity
of the respective space partions in which these are disgosed are

conmuni XBE EALLENgEPECEMET 1oquitFeiRt aranged (42 het Bl capryEpRétedidi®ct ed
with this_detection equipnent 32 and desjred sta I ntai neq faor the
process?nﬁfBV Lasg &g P&ﬁﬁéPEZG@év?ﬁié&ﬁkﬁ+%%ea%éaﬁgqggPEaFFﬁuﬂﬁﬁﬂéﬁéd by
control,k hea 33. _.Based on the differences, the erating .conditions for
an appr%%%hPEBV'PﬁeaaéﬁﬁaP“§t§$§ ﬁ#%f%ﬁﬂﬂé%%ﬁ%?a? 'arén gﬂﬁﬁtéﬁéybhe

operation information i s.so arr ed to be co nicatedg,to _a,fan 2, a
fl ow ratRe r‘g‘égFg?FﬂB ﬁéwgg‘eﬁc?ﬁg&f a@%,‘m ‘f?°%e"éﬁa g%qmﬁfr bfegul ati ng
t he flomlgf.g as gnd th% su%}LgthFv“gﬁ_24. Incidentally, the detection
equi premt ° 3298 PRES1ESnEPE mdd F8%3 ey be provided outside the nain

body 91.  AcgordiR9nko+EMRRdL M Hent 14 M4l Rc£] C8 e 2R ace
enveloping a workpiece 8 can be approached to a desired state
and tha processing can be made more appropriate.
(Embodiment 14)

The outline of Embédiment 14 of the present invention is
shown in FIG. 19. In addition to the arrangement of
Embodiment 10,'é robot systeﬁ 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, humidiﬁy and
cleanliness.

‘As shown in FIG. 19, through detection sensor 3la
provided in the housing space 103b of the hood 103,
circumstances such as cleénliness, 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




envel opi ng a workpi ece 8 can be approached to a desired state and the
.processing can be made nore appropriate. <Experinental exanple> FIG 20 is
a perspective view of a wire bonding apparatus w th clean unit to which
the present invention is applied in practice. In FI @8 Septenihas2d08 62 and
- 63 denote a fan for a clean unit andggn HEPA filter for dust collection,
respectively. Under operating conditioned controlled, the fan 6 circul ates
t he at nosphere of the whole apparatus interior to create a clean air. This

cl ean aiworfaaises troug matual Dy r 09HERPEAS8G ic t84 Privd feds §n tﬁﬁs%p of
the apparatus, is rectified through a rectification plate 65 and [owers

t hr ough onhe hepalief ferdfed het hongbafa PiAGEESNAA L ilbhd sy AN PPBoach
processi ng space 66, there are a processing support plate 67 heated at

300C andfather lepitecdl oftid Cib ta SEDSEFades tE8ephaeed JuiRf ey afKke | @i d. By
means of the bonding drive section 69, a bonding processing is applied to

the cirepetratdobstindlornf idn ihesOtHErahgsd, ako tablbe GYnaddie 28 s@Spher e
28 Septenber 2006 37 near the top of the circuit substrate 68 |ocally into
a cl eanefaai 2,t Barf lohve nated ereappbasaing valeesod3cy @lleign 4d@e, i3 f, 43g
di scharged fromthe bl owoff nozzle 70 and nost of the discharged air 1s
sucked and 48hl dotred eigntla ttiveg silot i Dlowoz?| @ gZ&. afide ttel Iseeiteidbmir is
exhaust ed outside the apparatus. And, the atnosphere of the bonding
processHfAyispadd -66 Iins ideadtd flivad the alebedt bioneeqitfibmanitord 2ploat ahe’2a, 72b
and 73, passes through |ead sections 74 and 75, joins together again, s
made i nte@nhreledrvaice dddmay dier autatistedbyouheidel tbe 63in 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‘df 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




By uint of a clean air curtain formed by the flow between the bl owoff
.nozzle 70 and the suction nozzle 71, the |ocal atnobsphere above the
circuit substrate 68 is kept to a higher |Ilevel of cleanliness than the
apparatus interior. In addition, use of this curtai #3PeRiemter986pondi ng
processing pernits the removing opeldtion of dust adhered to the surface
of a circuit substrate 68. FIG 21 shows a change with tinme of the dust
concentratiog i n individual atnosphere at the start of operation of the

above bBR&TNdMpfatuUs. thhef 155 thl sYPatRatei $8 docaddy partd des to be
measured,is 0.5 mor greater gnd is expressed by the nunber of particles
in the YOPAREToP IGndh "ocﬁh?cd%f rle 1qRPREatES L9 tEEiREas @ &d et alfosies for
a eneral _envi ronnent rk .pl ace, (a mar LN which a bondin apparatus i s
pr ogi ded 5§ PRERSFadE R \}rg‘ear}ga‘f‘é?{lé,“?ﬁélf%ekpefmdof’mtsﬁe%r &&%ssi ﬁg space 66
in the agatus ,shawn .in FI 0O (o k with right-rising hatching:

Iref erregli)? Shgé%leﬁl- a&ﬁpd‘:satsdﬁc%ﬁ‘frﬁﬁé/ %%’fi‘éﬂw‘éﬂaéélfgaﬁae{ ﬁlé‘ct%d[?’\/i"é’;zrﬁglt%/ of
the 28 tepber 2QQ6 ,38 ciorcuit substrate 68, (o.,mark: referred to as

i n- appafg?usmge&?ﬂg&c)}eéip&‘é') AR ?%@ﬁﬁe?‘ét%bSSetFﬁea@PFé‘tﬁ‘i"t“ssubst rate
68 enve ed, wit an_air curtai,n proves to enter the cleare .State at

t he e\;r+§8ét zfiéng. QXF'toglpnaetrievg)lt;,aeqﬁ %’0%‘%1%%0%\5°%%ﬁ%é?§38838F ?he 1fesul t of
the t i ci R 2t . i Ne d

bbser voitSEELEY EHEbAIR Ehel BEART JLE ARRL PALESORERTITEE, 5381 351 SPaC®)

Shzgraggﬁgf%%gg?%ggg?ngggag@%QQS%QH%4Eﬁﬁhtpg.rfgyhgaesgglﬁggrggginted
is made into a clean air and is circulated by the filter 63.
By{aint §f a clean air curta;n forméd by the flow hetween the
blowoff nozzle 70 and the suction nozzle 71, the local
atmosphere above thé 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 ih 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 pum 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




flowrate and that of a case where the clean gas discharged is fed wthout
.mxing (o mark: the sane in-apparatus secondary screen space). It is
reveal ed that the m xing of overheated steaminto tagréj ?an aié Q creases
a tinme change in decreasing dust concentration and H?mpﬁb 8 ng the
| owest attainable concentration. FIG 383 shows conparison of the tine
change in decreasing dust concentration of the top vicinity of the circuit
substrate 68 between the center of .the clean-roominterior in the
at nospheee refuid 'geiertdaonve g oneenh rand ddte haidli 1§- agdppar-Alpyada @ i or .
The di mension of the clean roomconpared in this experinment is 20 min
width X $8cendardepipaoce b. MThe HehgBbhelde fadvnsthée 08 FEGi t23 A rdte
took about 2 hours till the clean-roominterior reaches to a possible
st at e of 68beneteNgppidocdasdi rh (it op: 0Q igr dires/dd Po eheeeashiehe 1Red Hig
processing of a circuit substrate becane possible in about one mnute from
t he opersthte atatheofealrdler citegné Nng nechanismin a bondi ng apparat us
according to an enbodi ment of the present invention. 28 Septenber 2006 -39
THE CLAI V5. l1lAlARetrabat velst,erfRIbn2 2 sshgwsas oapar iegin ppfdthet hesauldat amer
section for retaining a workpiece; 5 armdrive neans for noving said armin
such a nemeetophaticiaiid ywdrkpiaade: itshet samef énregptag at s osessndgrposi ti on;
a first nozzle incorporating a blowoff port having a | onger dianeter than
t he | ongscseedr sbpasei)d ohselpiesk evhegaiain f prerhaetede sftteram| ot 3FOVEF ia cl ean
gas fromsaid blowff port in such a manner as to envel op and separate
sai d workpxedeifitonthkee cdeer gas atimspheged {romidreeiinl e fif bhomele [For t
is as large as to cover and conceal said workpiece;

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 cﬁange in decreasing
dust concentration and finally improving the lowest attainable
concentration.

FIG. 23 showg comparison of the time change in decreasing
dust concentration of the top vicinity of the circﬁit‘
substrate 68 between the'center of the clean-room interior in
the atmosphere of‘a general environment and the bonding-
apparatus interior. The dimension of the clean room compared
in this experiment is 20 m in width x 10 m in depth x 5 m in
height. It follows from F;G. 23 that it tock about 2 hours
till the-clean~room interior;reachgé to a possible state of
bonding processing (below 100_grains/ft3), whereas the bonding
processing of a cif%uit 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.




first nozzle fixation neans for fixing said first nozzle to said armin
such a manner that said blowoff port fronts toward said workpi ece;, a
‘'second nozzl e incorporating a suction port having a | onger dianeter than
the long side of said workpiece for sucking in the @&Septeoibasi20§6sai d
wor k- pi ece from said suction 15 port; and second nozzle fixation neans
for fixing said second nozzle to said armin such a nmanner that said
suction port is opposed to said bl owff port; wherein said retainer section
retains said workpiece in the space betggen said blowff port and said
suction port. 20 2. A robot systemas Seéf forth in claim1, wherein said
suction port is as large as to cover and conceal said workpiece. 3. A
robot syst as set forth inclaiml1 or 2, further conprising: 25 ‘
circulatiJﬁH%§§ﬁ§Nﬁ%r removi ng 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. 4. A robot system
as set forlth i oA robpt systermtomprasims 1 to 3, 30 wherein, after |eaving the

space between sai d bl awof rt and sai,d suctipn port and hol ding said
wor kpi ece, sai &“PEPﬁf“HBPe‘i‘@Bﬁ?Gﬁ“%@%h?%?‘gﬁﬁtﬁmé\“%Wﬁ@W%; to position 28

Sept entger 2006 arm AfiveadnBandOfok RhVAee ?ﬁ?t OinS BithCa mimné Elﬁp%idsé(rﬁﬁcﬁmc@ﬁs set

forth in any one of clains 1 to 4, er conprising: nmeans for formng an
envel ope démngfeaehtogproressinglposiiony curtain i'n such a nanner as 5 to

cylindrically rmg'{ h I as bl o off fromthe bl owoff, port. 6. A
- robot system ag se gﬁgiretﬁc‘?'ﬁgéﬁvg&}émg?%?&ﬁwqg &"“ﬁ“ e WﬁrlP%g ng:
control meidesfiaid vakpieed, shiddirstinozeie For BIOWIHLHE G lckin gad Fom SHi®BRWARIL S| NY
t he concentrgtion, tenperature and hum djty of _dust or unnecessary

conponent 2 SsSamanner a5 to enyeiopand ssparalssaigoRerkpiacs fionbtherextosnsliatmesphensi o

SUCLI Ofd PWHerein said blowoff port is as large as to cover and conceal said workpiece;

first nozzle fixation means for fixing said first nozzle to said arm in such a manner
that said blowoff pott fronts toward said workpiécc;. |

a second nozzle incofporating a suction port having a longer diameter than the long
side of said workpiece for sucking in the gas enveloping said workpiece from said s,ucti-on

15 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 blowofT port;

wherein said retainer section rctains said workpiece in the space between said
blowofT port and said suction pott.

20

2 A robot system as set forth in claim 1,
wherein said suction port is as large as to cover and conceal said workpiece,
3. A robot system as set forth in claim | or 2, further éompﬁsing:

25 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. )

4, A robot system as set forth in any one of claims 1 to 3,
30 - wherein, after leaving the space between said blowoff port and said suction port

and holding said workpiece, said rctainer section moves in such a manner as to position



7. A robot systemas set forth in any one of clains 1 to 6, further
conprising: feed neans for feeding nitrogen gas or air as said clean gas.
15 8. A robot systemw th cleani ng nechani sm conprising: an arm egui pped
with a retainer section for retaining a workpi ece; aRSa9RteMbeE20888ns for
noving said armin such a manner that said workpiece is transferred to a
processing position; said robot system further conprising: 20 a hood

i ncorporating: an opening portion having a | onger dianmeter than the |ong
side of said workpiece, wherein said opghing portion is as. large as.. to
cover and conceal said workpiece; a houSi'ng space for housing said

- wor kpi ece; 25 a blowoff port for blowing off a clean gas in such a manner
as to envel pp and, separate said workpiece housed in said housing space
fromthe SMEWVAHIPicee gbsaihanage. and hood fixation means for fixing said hood
to said arm neans for form ng an envel ope of clean gas in a line or
curtain at said opening Portion in such a manner as to envelop the clean
gas i n sai¥d houAirokptspstem;as astdortl th anysonetofeime to Bofurthercdomigising: t he gas in
sai d housi ng space. 28 SePtenber 2006, -41 9., A robot systemw th cleaning
mechani sm as sdPe#nsforfoming an; spvelopg abelenmngasdn @ Lingaricariaipdn sughss mannexrager

di aret es  tthaliAdifeallQ REvabStheRleat sy nlg}-g . ot systemwth
cl eani ng mecf?ani sm gs setlgfort h i%%gc aim ﬁ‘%ﬁl%@ﬁ&ﬁ%@? 5 conpri si ng:
circulation neans for renoving dust or unnecessary conponent matters from

the gas ckedy i [ uction part.and bl.ow of f 1he resultant
gas as sa}%é cl e%rﬁ%%gwwgﬁggﬁﬁﬁmw QSGHTF'S f(? %ﬂf.mtﬁ&r‘i?ﬂmns%t emwith
cl eani ng nechardoatobmeans forwohttollifgan e @neiscleb@ll Forf af frobf comprising the
concentration, temperature and humidity of dust or unnecessary component substances in
10 the space between said blowoff port and said suction port.
) 15
7. A robot system as set forth in any one of claims 1 to 6, further comprising:

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

15 8. A robot system with cleaning mechanism comprising:
an arm equipped with a retainer section fgr retaining a workpiece;
an arm drive means for moving said arm in such a manner that said workpiecs is
transferred to a processing pdsition; . | )
said robot system further comprising:
20 a hood incorporating: ‘ ‘
an opening portion having a longer diameter than the long side of said
workpiece, wherein said opening portion is as largc as.to cover and conceal said
workpiece;
a housing space for housing said workpiece;
25 a blowoft port for blowing off a clean gas in such a manner as to cnvelop and
separate said workpiece housed in said housing space from the extemal atmosphere; and
hood fixation means for fixing said hood to said amm;
means for forming an envelope of clean gas in a line or curtain at safd
opcning portion in such 2 manner as to envelop the clean gas in said housing spacc; and

30 a suction port for sucking in the gas in said hbusing space.



wherein, after |eaving said ' opening portion and hol di ng said workpi ece,
said retainer section noves in such a manner as to house said workpiece in
sai d housi ng space. 12. A robot systemw th cleaning nechani smas set
forth in any one of clains 8 to 11, 15 further conp?&%$ﬁ@tenmﬁit20@ﬁ means
for controlling at | east one selected froma group conprising the
concentration, tenperature and humdity of dust or unnecessary conponent
substances in said housing space. 20 13. A robot systemw th cl eaning
mechani smas set forth in any one of cla +ns 8 to 12, further conprising:
feed nmeans for feeding nitrogen gas or = k- as said clean gas. 4

9, A robot system with cleaning mechanism as set forth in claim 8,
wherein said suction port has a larger diameter than the long side of said workpiece.

10. A robot system with cleaning mechanism as set forth in claim 8 or 9, further
5 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.

10 11. A robot system with cleaning mechanism as set forth in any one of claims 8 to 10,
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.

2. A robot system with cleaning mechanisni as set forth in any one of claims $ to 11,
15 further comprising:
control means for controlling at Icast one sélected from a group comprising the
concentration, temperature and hutmdxty of dust Or unnecessary component substzmces in

said housing space.

20 13. A robot system with cleaning mechanism as set forthﬂin any one of claims 8 to 12,
further comprising;

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



