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SPECIFICATiq>N 

Title of the Invention 

' I 

MANUFACTURING APPARATUS WITH CLEANING MECHANISM 

AND CLEANING M~THOD 
i 

Field of the Invention 

The present invention refers tb a manufacturing 

apparatus, such as production appar•tus related to 

semiconductors or liquid crystals, working/assembling 

apparatus for parts and products re~ated to multimedia such as 
I 

optical disks, plasma displays or TV, and production apparatus 
' 

related to packaging/processing of ~lectronic parts in 

electric circuit boards, requiring ~ cleaner environment than 
i 

general environments in the manuf ac~uring of parts and 

products. Specifically, the prese~~ invention refers to a 
! 

manufacturing apparatus including iobot system wherein it is 
I 

made possible to process workpieces:, such as parts or 

products, at high quality by the provision of a cleaning 

mechanism for forming a clean space with very few of dust, 

unnecessary components and such ot~ers in the atmosphere, that 

is, cleaner environments (clean space) than general in the 

apparatus to execute various working/assembling operations 

incompatible with dust, unnecessa.ryl component substances or 

the like, and a cleaning method. 

Background of the Invention 
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W·ith a manufacturing apparatus! for semiconductors/liquid 

crystals/electric circuit substratei or other precision 

products, only the presence of fine! dust in air will greatly 

affects the quality performance of ~ product. Thus, 

manufacturing apparatus used in sucL manufacturing are placed 
. I 

in a so-called clean room in which ~ust in air are removed at 

a high level and serves for various processing. 

A well-known clean room is so ,arranged as to maintain the 

cleanliness by taking a clean air ~to the room, for example, 

with the aide of a high efficiencyf articulate air filter 

·fHEAPA filter) embedded in the cei ing and circulating it. 

Such a clean room has the fol owing problems. 

(1) An enormous investment 1~ required for the 

construction of a clean room not d'rectly related to the 

manufacturing of parts or products. 

(2) The operating 

enormous. 

(3) Operationality is bad. 

is 

The problems (1) and (2) ment'oned above directly leads 

to a rise in manufacturing cost. n~ generally, with a change 

in the type or manufacturing proce s of products, arrangement 

change, addition or removal of manufacturing apparatus is 

frequently performed. Especially 4n the change of a 
I 

manufacturing line, the clean roomlmust be naturally 

reconstructed, but it is extremelyluneconomical to reconstruct 

the whole clean room for each slig~t modification in 

manufacturing line and moreover it is extremely wasteful to 

., 
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design and build a clean room at ea h time in accordance with 

a modified manufacturing line. 

And as another well-known clea ing device, there is a 

clean spatial passage device smaller in atructure than a 

general clean room. By successively linking tubular, open-
! 

ended clean room units having a deftnite internal volume, this 

is provided with a required volume ind arrangement shape and 

moreover constitutes a continuous and l~ng clean spatial 

passage. This clean spatial passagfl device mainly includes 

two types. One is a scheme that a anufacturing apparatus is 

installed in the clean spatial pass ge and the other is a - - I 
scheme that a manufacturing apparatrs is installed in a 

general environment and connected tre clean spatial pas-sage 

and workpieces are uniquely carriedlover through the clean 

spatial passage to fulfil a predetermined processing 

operation. 

It is considered that, if such a clean spatial passage 

device is employed, any modificatior of a manufacturing line 

can be coped with in a relatively srmple and flexible manner 

only by a change in the arrangement of clean room units and 

the economic and temporal burdens accompanying the 

modification of a manufacturing linr can be saved as compared 

with a general clean room. In factl: however, the provision or 

connection of individual manufacturing apparatus in or to the 

clean spatial Passage brtngs about r portion of air to locally 

stay behind or contaminations to be- accumulated due to a 

slight change in the air flowing at~te or pressure 
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distribution inside the clean space and accordingly the clean 

room must be redesigned, reconstruc ed and renewed in such a 

manner as to be adaptable to an new clean room in 

consideration of the volume or shapf of the whole clean space 

including a cleaning device such as air filter for removing 

dust in the space and cir~ulator far for circulating the air 

flow, an air conditioner for regularing the temperature and 

humidity or the like. Thus, a long period of time is taken 

till the completion of work, and consequently there is a 
I 

problem that the advantage expectab e for clean room or 

spatial passage device is greatly r duced and not so great 

extent of effect is obtained. 

Besides, with such a general clean room or a clean 

spatial passage device connecting c[ean room units, a wider 

space than the local space with thineed for truly clean 

environments must be kept in a cle state and accordingly the 

I 
downsizing or maintenance of the a~ove cleaning device or air 

conditioner was restricted, Espec1all7, when a clean 

atmosphere is needed only when pro,essing a workpiece and no 

so clean environments are needed during the carriage of 

I 
workpieces, there has been a stron~ demand for securing a 

further cleaner space in manufactuJing and for reducing the 

manufacturing cost without a great scale of construction of a 

clean environmental plant such as dlean room or clean space 
I 
I . 

passage device as mentioned above and plant investment for the 
i 

I 
For the formation of an inexplnsive clean space, it is 

installation of the plant. 
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important to save the expenditure o management and 

maintenance for clean environments rncluding the operating 

cost and .maintenance cost, by contr~ving to minimize the 

frequency of replacing a high-perfo~mance filter such as HEPA 
I 

I 
filter used generally in a clean ropm or the like, an active-

! 
carbon absorption filter for removipg a poisonous component or 

I 
the like, by reducing the consumed imount of clean gas such as 

air and nitrogen fed to the clean s~ace, or by the downsizing 
I 

or energy-saving of a motive equipll(ent such as ventilation 
I 
i fan. At present, however, except & dust cleaning measure by 
I 

using the existing high-performanc, filter mentioned above, 

there is no effective method for firming a clean atmosphere 

equal to or higher than the cleanl~ness of a high-performance 

filter, for example, by using an inexpensive middle-
. I 

performance filter and more positije technical means for 

recovering and removing a pollutan1 such as dust. 

I 
Disclosure of the Invention 

I The present invention is made Ito solve these problems, 

its objective is to provide a manuiacturing apparatus for 
I 

executing a processing/assembling df parts and products in 
I 

cleaner environments than general dnes 1 provided with cleaning 
I 

mechanism for working/assembling various parts and products at 
I 
I 

high quality and inexpensively by •aking only the local 
I 

processing space for processing a 1orkpiece in a manufacturing 

apparatus into a clean atmosphere jithout the installation of 

the above-mentioned clean room or 1lean spatial passage device 
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requiring a great amount of plant d~preciation cost and clean 
I 

management and maintenance cost to pe finally added to the 
. I 

product price and further a cleanin• method. 
I 

To attain this object, a manuf
1
cturing apparatus 

requiring a clean atmosphere for th processing of workpieces 

such as parts or products according to the present invention, 
I 

comprises a cabinet for dividing thf apparatus interior and 

general environments and at least o~e of circulation means for 
i 

circulating the atmosphere inside t~e above cabinet through a 

removal filter or supply means for ~upplying a clean gas into 

the above cabinet. I 
According to such an arrangemert, since the atmosphere in 

the apparatus divided by a cabinet from a general environment 

is circulated through a filter pro~ided in the apparatus, the 
I 

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

since the manufacturing apparatus ls made into a closest 

possible sealed structure with the laide of the cabinet and a 

clean gas is fed in such a manner ,Y supply means that the 

inner pressure inside the apparatu~ is a little more 
I 

pressurized than general environme~ts outside the apparatus, 

the intrusion of pollutants such aJ dust from external 
I 

environments of the apparatus can ~e prevented. And, since 

the gas resultant from the direct J1eaning of the atmosphere 
I 
I 

of an o~t-of-apparatus general env~ronment is fed to the 

apparatus interior, the pass life 1f the filter can be 

prolonged in leaps and bounds. An1 since the space inside the 

apparatus is much smaller than the clean room, the apparatus 

I 
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interior can be freely made into a resired clean atmosphere by 

selecting the operating condition or a circulated ventilation 

amount determining the number of at~osphere circulation or a 

filter (selection of an HEPA filter or middle-performance 

filter according to the object). 

And, since a manufacturing apparatus according to the 

present invention can be installed ~n general environments, a 

clean space can be secured without r great scale of 

construction of a clean environment~! plant such as said clean 
I 

room or clean spatial passage devicr connecting clean room 

units as mentioned above or a great/ sum of plant investment 

for the installation of a plant an, an inexpensive and good 

quality working/assembling of parts or products can be 

implemented. 

Brief Description of the Drawings 

FIG. 1 is a schematic drawing of a manufacturing 

apparatus with a cleaning mechanis according to Embodiment 1 

of the present invention; 

FIG. 2 is a schematic drawing of an aspect of 

manufacturing apparatus with a cle,ning mechanism according to 

Embodiment 2 of the present invent~on; 

FIG. 3 is a schematic drawing 'of another aspect of 

manufacturing apparatus with a cle,ning mechanism according to 

Embodiment 2 of the present invent4on; -

FIG. 4 is a schematic drawing lof a manufacturing 

apparatus with a local cleaning me,hanism according to 

I 
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Embodiment 3 of the present inventi n; 

FIG. 5 is a schematic drawing t another aspect of 

manufacturing apparatus with a cleating function, equipped 

with means for controlling the cleajing mechanism according 

Embodiment 4 of the present inventirn; 

FIG. 6 i~ a schematic drawing f an aspect of structure 

cf the local cleaning mechanism in manufacturing apparatus 

with a cleaning mechanism according to Embodiment 5 of the 

present invention; 

FIG. 7 is a schematic drawing f another aspect of 

structure of the local cleaning mec anism in a manufacturing 

to 

apparatus with a cleaning mechanism according to Embodiment 5 

of the present invention; 

FIG. 8 is a schematic drawing of still another aspect of 

structure of the local cleaning mec anism in a manufacturing 

apparatus with a cleaning mechanism according to Embodiment 5 

of the present invention; 

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

structure of the local cleaning mec anism 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 

invention; 

Embbdiment 

I 
I 
I 

7 of the present 
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FIG. 12 is a schematic drawing of a robot system with a 

cleaning mechanism according to Emb diment 7 of the present 

invention; 

FIG. 13 is a schematic drawing of a robot system with a 

cleaning mechanism according to Emb diment 8 of the present 

invention; 

FIG. 14 is a schematic drawing of a robot system with a 

cleaning mechanism according to Emb diment 9 of the present 

invention; 

FIG. 15 is a schematic drawing of a robot system with a 

cleaning mechanism according to Emb diment 10 of the present 

invention; 

FIG. 16 is a schematic drawing of a robot system with a 

cleaning mechanism according to Embrdiment 11 of the present 

invention; 

FIG. 17 is a schematic drawing, of a robot system with a 

cleaning mechanism according to Embrdiment 12 of the present 

inventionj 

FIG. 18 is a schematic drawinglof a robot system with a 

cleaning mechanism according to Emb diment 13 of the present 

invention; 

FIG. 19 is a schematic drawing of a robot system with a 

cleaning mechanism according to Emb diment 14 of the present 

invention; 

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

apparatus with a cleaning mechanism in practical use of the 

present invention; 
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FIG. 21 is a graph showing the cleaning performance 

(measured result of dust concentrat on) of a wire bonding 

apparatus with a cleaning mechanism in FIG. 20; 

FIG. 22 is a graph showing the:cleaning performance 
I 

(measured result of dust concentration) of a wire bonding 

apparatus with a cleaning mechanismlin FIG. 20; and 

FIG. 23 is a graph showing the cleaning performance 

(measured result of dust concentration) of a wire bonding 

apparatus with a cleaning mechanism in FIG. 20. 

Description of the Preferred Embodi ents 

Referring to the drawings, embodiment of the present 

invention will be described. Incidlntally, to like 

arrangements are like symbols assighed and the description 

thereof will be omitted. I 
(Embodiment l) ~ 

FIG. 1 shows the outline of Em odiment 1 of the present 

invention. This manufacturing appa; atus is provided with a 

cleaning device for cleaning the inker atmosphere thereof~ 
That is, the interior of the a paratus and the general 

environments are divided with a· cab"net 1 of the apparatus and 

the atmosphere inside the apparatus is passed throush a filter 

3, cleaned and circulated by using~ fan 2 as motive source. 

To be specific, after passing the u~per space 5 of the 

apparatus and rectified by a rectification plate 6, the 

atmosphere cleaned through a filte1 3 is lowered through an 

operating space 9 in which a processing operation section 7 



, , I 
I 

executes the proceaaing of a workpi~ce 8. 
I 

After rectified 

through a rectifying plate 16 1 the ttmosphere processed across 

the workpiece 8 is led to the flow ~assage 13. The atmosphere 

containing dust generated by the operation of the processing 

operation section 7 or other machin~ry 10, 11 is returned 

through the flow passage 12 and the: above flow passage 13 to 

the filter 3. In this way, the prohessing space in the 

apparatus becomes a clean state all.the time. In order that 

unnecessary matters such as dust ge~erated by wear of 

mechanic~l operation of the processlng operation section 7 

does not fall on and is not adhered; to a workpiece 8, the 

suction position of the flow passag~ 12 is arranged downstream 
' i 

of the gas flow of the processing o~eration section 7. 

And to make the interior of thb apparatus into a slightly 
. . 

pressurized state, prevent the intr~sion of unnecessary 

matters in a general environment and stably maintain the 

atmosphere inside the apparatus during the processing, a clean 

gas passed from the gas feed pipe 14 through the cleaning 

filter 15 is fed. 
I 

According the above· arrangeme~t, since the space inside 

the apparatus is much smaller than :a general clean room, a 

high level of cleanliness is obtai~ed in a short time on 
i 

increasing the circulation wind am~unt 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 ga flow, a cleaner atmosphere 

can be formed around the workpiece 8. 
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An operator 4 has only to monitor the processing in a 

general environment. 

(Embodiment 2) 

The outline of Embodiment 2 of the present invention is 

shown in FIG. 2. According to the arrangement of Embodiment 

2, a case where no cleaning mechani.sm is mountable or a case 

where it is desired to add a cleaning mechanism by 

reconstruction for an existing manufacturing apparatus having 

no cleaning mechanism originally provided therein can be coped 

with. 

According to the scheme of FIG. 2, showing a case where a 

cleaning unit 17 is mounted to the :main manufacturing 

apparatus body {cabinet 1) for an existing manufacturing 
I 

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 atmospher~ passed through the flow 

passage 12 and the flow passage 13 ·are rectified and returned 

to the fan 2. 

The scheme of FIG. 3 is useful for a case where the 

cleaning unit 17 mentioned above cannot be mounted to the main 

manufacturing apparatus body, or a case where it is desired to 

deal with a plurality of manufactu~ing apparatus through a 

unit of cleaning device or the lik~. Attached to the cleaning 
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device 23 are a fan 2, a filter 3, a gas feed pipe 14 and a 

cleaning filter 15, connect~d to th' upper space 5 of the 

apparatus via a gas introduction pipe 21 and a ventilation 

connection section 22 and connected to a flow passage 12 and a 

flow passage 13 via a gas introduction pipe 20 and a 

ventilation connection section 19. 

Like this, by attaching the cleaning unit 17 to an 

existing manufacturing apparatus in' reform coping or by 

connecting a plurality of manufactu~ing 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 apparatus is implemented rapidly and at 

low cost. And, if the fitting structure of the ventilation 

connection sections 19 and 22 in the cleaning device 23 are 

universalized, the cleaning device 23 used in the former 

manufacturing apparatus can be jointly used. 

(Embodiment 3) 

The outline of Embodiment 3 of the present invention is 

shown in FIG. 4. With Embodiment 3, in addition to a cleaning 

mechanism for making the whole apparatus interior into a clean 

atmosphere, the further provision of a local cleaning 

mechanism for making only the processing space for processing 

a workpiece into a cleaner atmosphere enables the local 

cleaning space with much higher level of cleanliness to be 

formed than the external environment. Needless to say, the 

cleanliness of the local work space section for a case where 

-1~-
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this local cleaning mechanism is not operated depends on the 

capability of the cleanins mechanism to clean the whole 

apparatus interior. Since the manufacturing apparatus with 

this local cleaning mechanism makes only the minimum necessary 

processing space into a highly. clean atmosphere, a workpiece 

can be processed by using a cheaper clean space than a high­

perf ormance clean room. 

Besides, with Embodiment 3 1 by using the gas, vapor or 

tine 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 matters in ·the manufacturing apparatus can be 

removed more effectively, 

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

into a highly clean atmosphere, the clean gas pr~duced by the 

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

is blown off froa 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 noz~le 26 and the suction nozzle 27 1 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 
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the manufacturing apparatus. Alternatively, by use of 

cylinder feed in place of the suction device 24, a clean gas 

m&f be fed. Furthermore, the gas exhausted from the exhauster 

28 can be collected, passed through a filter again and reused. 

Alternatively, with the clean gas fed from the suction 

device 24 and passed through the filter 25, the gas or vapor 

of a substance functioning to remove dust or unnecessary 

matters and the gas, vapor or fine mist produced from a mist 

generator 29 are mixed and fed through the blowof f nozzle 26 

to the manufacturing-apparatus interior. After brought into 

contact with dust or unnecessary'matters in the manufacturing 

apparatus, this gas mixture is sucked into the suction nozzle 

27 and exhausted.outside the apparatus. A much higher 

cleanliness of atmosphere can be obtained than obtained by 

using o·nly 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 31a and 31b 

in a manufacturing apparatus, conditions such as cleanliness, 

concentration, temperature and humidity of individual space 

portions in a manuf'acturing apparatus where these sensors are 

disposed are detected and conveyed to a detection instrument 

32. The actual atmosphere detected by means of this detection 

instrument 32 and a desired state to be retained for the 

processing of a workpiece 8 are compared with each other by 

means of a control device 33, the operating condition is found 

in such a manner that the actual state approaches a desired 
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state on the basis of the result of mutual differences, and 

the operating information is conveyed to flow rate regulating 

valve 34a, 34b and 34c for controlling a fan 2, a suction 

device 24, an ex~auster 28 and the flow rate of a gas. 

Like this, by controlling the fan 2, the suction device 

24 1 the exhauster 28 and the flow rate regulating valve 34&, 

34b and 34c by the control device 33, the atmosphere in the 

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 5) 

The outline of Embodiment 5 of the present invention is 

shown in FIGs. 6 1 7, 8 and 9. In Environment 5, the structure 

of a cleaning mechanism raising the cleanliness of the local 

space is proposed. 

FIG. 6 shows the fundamental structure of the cleaning 

mechanism of a m~nuf acturing apparatus according to the 

present inventio~. 

A workpiece. 8 is surrounded by a support plate 35 and 

partition plates 36 and 37, while the top face portion of the 

workpiece 8 is spatially shut off with a gas curtain produced 

by using the clean gas fed from the feed pipe 38 between a 

blowoff valve 39a and the a suction nozzle 40a, The clean gas 

sucked into the suction nozzle 40a is exhausted through the 

exhaust pipe 42, And, the feed amount and exhaust amount of 

the clean gas are regulated by means of flow rate regulating 

valves 43a and 43b, 
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According to the above arrangement, a clean atmosphere is 

obtained in the apace 41 above the workpiece 8. This 

structure is useful for a case where unnecessary matters are 

generated in a small quantity from the workpiece 8 itself or 

from the processing operation.section 7. 

The structute of a cleaning mechanism according to the 

present inventio~, shown in FIG. 7 is based on that of FIG. 6 

and is characterized in that the atmosphere above the 

workpiece 8 can be replaced only in the required amount. By 

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

stable flow of clean atmosphere 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 between the partition plates 36 and 
.. 

44 through the feed port 45 and 46 and exhausting the 

atmosphere of th~ space 41 above the workpiece 8 from the 

exhaust port 47 ~rovided inside the second partition plate 44, 

the flow of cleah gas in the space 41 can be made into a 
; 

stable flow and * high clean level of atmosphere can be 

created inside the space 41. And, the feed amount and exhaust 

amount of a clean gas can be regulated by means of flow rate 

regulating valves 43c, 43d, 43et 43f and 43g. 

And, these structures shown in FIGs. 6 and 7 are ones in 

which only one u~per side is shut off by using a gas curtain 

and useful for a case where the carrying-in, carrying-out or 

processing of a workpiece is performed from the top-face side. 

As with the apparatus shown in FIG. 7, by making the 
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space 41 into a stable flow cf atmosphere, the temperature on 

the whole surface of a workpiece 8 can be made more uniform 

and a more unifodm heating is enabled. Besides, in one 

example of bondirtg device in the manufacturing apparatus, a 

phenomena that t~e shape of an initial ball {ball formed by 

the melting of a;wire used for wire pointing) becomes instable 

or an initial ball is formed or is not formed can be prevented 

which occurs on ~he generation of a turbulent flow in 

dependence of th~ position of the atmosphere of the space 41, 

Furthermore 1 as shown in FIGs. 8 and 9 of the present 
' invention, if cl~aning structures, such as structure opened in 

two side faces and structure opened in three faces comprising 

the top face and two side faces, are employed in which several 

shut-off methods.by using gas curtains are combined, a wide 

variety of proce$sing operations of a workpiece from many 

sides can procee~ while a clean space is formed locally by 

' adjusting and co*trolling the flow of individual nozzles. 

In FIG. 8, ~Y feeding a clean air to a workpiece 8 from 

the feed pipe 38 via a rectification plate 48 and spatially 
I 
I 

shutting off the.space 41 above the workpiece 8 with the gas 

curtain produced.between the blowoff nozzle 39b and the 

suction nozzle 4~b, a clean atmosphere is obtained above the 

workpiece 8. And, the feed amount and exhaust amount of the 

clean gas are refulated by means of flow rate regulating 

valves 43h, 43i and 43j. 

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

between the blowoff nozzles 39c, 39d and the suction nozzle 
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40b, 40c, a clean atmosphere is obtained above the workpiece 

8. And, the feed amount and exhaust amount of clean gases 

from individual ~ozzles 39c, 39d, 40b and 40c are regulated by 

means of flow ra~e ~egulating valves 43k, 431, 42m and 43n. 

(Embodiment 6) 
i 

The outline of Embodiment 6 of the present invention is 

shown in FIG. 10. In Embodiment 6, by having a cleaning 

preparatory cham~er provided, removing unnecessary matters 
i 

adhered to a wor\Q>iece therein and preventing unnecessary 

matters from inttuding into the manufacturing apparatus, the 

manufacturing-ap~aratus interior can be kept in a clean state 

at all times. B'side, 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 •ccount of installation of the manufacturing 

apparatus in a s~neral environment can be remedied. 

In FIG. 10,. to process workpieces Sa in the manufacturing 

apparatus 49, fi~st, a door 54a is opened and a cassette 51a 
; 
I accommodating wo~kpieces Sa is carried into a carrying-in 

preparatory cham~er 53a capable of introducing a clean gas 

generated in the; cleaning chamber 23. By using a cleaned gas 

blown off from a blowof f nozzle 55a in the carrying-in 

preparatory chamber 53a, the unnecessary matters adhered in a 
i 

general environm~nt to the workpieces Sa are removed. And at 

the same time, b~ opening the door 54a to allow the atmosphere 

of the general environment intruded into the carrying-in 

preparatory chamber 53a to be exhausted from the suction 
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nozzle 56a, the $tmosphere is replaced to make the carrying-in 

preparatory cham•er 53a interior into a clean atmosphere. The 

exhausted atmosp,ere enters the cleaning device 23, passes 

through a filter 3 again, changes into a cleaned gas and is 

circulated and r.used. To be ·carried into the manufacturing 
i 

apparatus 49 fil1ed with a clean atmosphere, workpieces 8a 1
, 

carried into the
1
carrying-in preparatory chamber 53a filled 

I 

with a clean atm,sphere, are transferred after opening the 
! 

door 57a. Workpieces Ba' are transferred one by one, and when 

the transfer end,, the door 57a closes. The workpieces 8 

placed on a suppfrt 58 are processed by means of a processing 

device 59 in a ciean atmosphere composed of a cleaned air fed 

from the clean d~vice 23 through a rectification plate 60. 
i 

The atmosphere ib the manufacturing apparatus 49 is exhausted 
' ! . . 

to the cleaning ~evice 23 via a rectification plate 61 and 

reused. On the ~ompletion of processing, a door 57b opens and 

the workpieces 8'are transferred to a carrying-out preparatory 

chamber 53b in w~ich a clean atmosphere has already been 

retained. On th~ completion of transfer. the door 57b closes. 

In the carrying-put preparatory chamber 53b, the unnecessary 

matters adhered ~ue to processing onto the workpieces Sb' are 

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

55b. In carrying out the workpieces Sb' from the carrying-out 

preparatory cham~er 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 
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intrude into the carrying-out preparatory chamber 53b. To 

remove these unn;cessary matters, the atmosphere in the 

carrying-out pre,aratory chamber 53b is sucked in by a suction 

nozzle 56b and e~hausted outside the carrying-out preparatory 

chamber 53b. Th~ exhausted atmosphere enters the cleaning 

device 23, passe~ through a filter 3, changes into a cleaned 

gas again and isicirculated and reused. 

(Embodiment 7) 

The outline' of Embodiment 7 of the present invention is 

shown in FIGs. 1~ and 12. FIGs. 11 and 12 are schematic 

drawings of a ro~ot system with the cleaning mechanism in 

Embodiment 7. Tpgether with a workpiece storage section 82 

and a manufacturlng apparatus 83 1 this robot system 81 is 
I . 

provided in a geperal environment. 
i 

The robot system 81 comprises a main body 91 and an arm 
; 

92. To the arm ~2, a retainer section 94 for retaining a 
I 

workpiece 8, a b~owoff nozzle 95 and a suction nozzle 95 are 

fixed. The arm ~2 is moved by arm drive means such as a servo 

' 
motor 93 in such' a manner as that a workpiece 8 is transferred 

: 
to a processing rosition 85 in front of the manufacturing 

apparatus 83. T~e retainer section 94 is so arranged as to 

retain a workpiebe 8 between two or more fingers or by vacuum 

suction. 

The blowoff nozzle 95 is so arranged as to blow off a 

clean gas fed through a flow passage 97 from the blowoff port 

98 thereof. The blowoff port 98 is a larger opening than the 

workpiece 8 as 1£ covering and concealing it. Or is so 
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formed, for examfle, as to have a longer diameter than the 
i 

long side of the'. workpiece 8. As clean gas, one fed from the 

cylinder, one mat• clean by the filtering of the gas taken in 

from a general efvironment, one made clean by the filtering 

after taking in ~ clean gas blown off from the blowoff nozzle 

95 and such othe}s are utilizable. 
I 

When the cltan gas taken from a cylinder is utilized, the 
I 

absence of a suc~ion nozzle 96 is allowable but the presence 

is preferable. 

When the ga~ taken from a general environment is made 
I 

i 
into a clean gasr the positioning of a suction nozzle 96 is 

I 

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

a suction nozzlei96 is provided in such a manner that a 

suction port 99 faces toward the blowoff port 99 of the 

blowoff nozzle 9~, but may ·.be provided at any other positions. 

However, it is m~re effective for a radical prolongation of 
! 

the pass life an~ promotion of the cleanliness of a filter 3 

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

I 
and feed it to t~e blowoff nozzle 95 after passing through a 

I 
filter 3 than to 1make the gas taken in from a general 

I 

environment into' a clean gas. The suction port 99 is a larger 
' 

opening than theiworkpiece 8 as if covering and concealing it. 

Or is so formed, for example, as to have a longer diameter 
i 

than the long si~e of the workpiece a. 
I 
; 

To take in ~ither the gas of a general environment or the 

gas blown off fr9m the blowoff nozzle 95 to make a clean gas, 

a cleaning devic~ 23 is provided on the main body 91 and the 
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robot system is ,o constructed as to circulate the atmosphere 

around a workpieJe 8 by sucking it in from the suction nozzle 

96 with the aid qf a fan 2 as power source, making it into a 
i 

clean atmosphere;after passing through the filter 3 and 
I 

blowing it off f~om the blowoff nozzle 95. The gas sucked in 

from the suction'.nozzle 96 by action of the fan 2 passes the 
i 
I 

flow passage 1004 is filtered through the filter 3 and becomes 
I 

a clean gas free4 from dust or unnecessary component matters. 
' 

This clean gas i$ fed to the blowoff nozzle 95 through the 

flow passage 97 

nozzle 95. The 

~nd blown off from the blowoff port 98 o.f the 
I 
I 
'lean gas blown off traverses the processing 

position (workin. space) 85 in which a workpiece 8 kept at a 
I 

retainer section'.94 is processed. The atmosphere containing 

dust or the like;generated by the operation of the processing 
I 

operation sectio~ 87 or the like is exhausted to a general 

environment, or is sucked in from the suction nozzle 96 and 

returned to the tilter 3 through the flow passage 100. In 
I 

this way, the prJcessing space for a workpiece 8 turns into a 
! 
i 

clean state at t~e operating time of the fan 2. When the need 
I 

i 
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 gen~ral environment. Since the periphery of the 

workpiece 8 is a;much smaller space than a general clean room, 

an increase in the amount of circulating atmosphere 

ventilation lead$ to a high level of cleanliness in a short 

time, or control of this circulating ventilation enables a 

desired clean at~osphere to be created. The circulating 
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ventilation is re~ulated, e.g., by controlling the ON/OFF or 

opening of the v~lvea 430 and 43p. 

The flow pa~sages 97 and 100 also serve for fixation 
i 

means for fixing !the nozzles 95 and 96 to the arm 92, 

respectively, bu~ nozzles 95 and 96 may be fixed to the arm 92 

by fixation mean~ provided separately from the flow passages. 

And, when b~th rectification plates 101 and 102 are 

provided either ~pstream of the blowoff port 98 of the nozzle 

95 or downstream:of the auction port of the nozzle 96, the gas 

is rectified by ~eans of the rectification plates 101 and 102 

and a stable flo~ can be created. 

Though not 'hown, the main body 91 is provided with 

control means fo~ controlling the arm drive means. And, as 

shown in FIG. 12~ the retainer section 94 is faced toward the 

workpiece storag~ section 82 moving an arm 92 1 is extended or 

rotated, if nece+sary, to reach a workpiece 8, and after 
I 

holding the work~iece 8, contracted or reversely rotated to 
! 

hold the workpiete 8 in the space between the nozzles 95 and 

96. If necessart 1 after the fan 2 is actuated and the gas 

surrounding the ~orkpiece 8 is sucked in from the nozzle 96 
I 

and cleaned thro¥gh the tilter 3, a clean gas is blown off 

from the nozzle 95, envelopes the workpiece 8 and separates it 

from the externai atmo•phere. In this separation state, or in 

a state of expos~re to a general environment atmosphere, the 

arm 92 is moved ~nd positioned at the processing position 85 

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

processing opera~ion section 87 of the manufacturing apparatus 
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83. During this.processing, by actuating the fan 2 to produce 

the relevant sep~ration state, the workpiece 8 can be 

processed at hig~ quality in a clean atmosphere. After the 

processing, the ~orkpiece is transferred to the next 

manufacturing apfaratus or the workpiece storage section in 

the relevant sep~ration state o~ in a state of exposure to the 
' 

atmosphere of a .eneral environment. In order that 

unnecessary matters such as dust generated by wear of 

mechanical operation of the processing operation section 87 

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

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

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

blowoff nozzle 9~ and the suction port 99 of the suction 

nozzle 96 that t~e processing operation section 87 comes 

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

formed. 

A clean gas to be fed for creating the local clean space 

enveloping a workpiece 8, it is preferable to provide nitrogen 

gas or air. Whe~ feeding nitrogen gas as a clean gas, the 

local clean spac~ enveloping a workpiece 8 can be made into 

the inert atmosphere. Alternatively, when feeding air as a 

clean gas, the cost can be saved. 
i 
' 

The intrusion of unnecessary matters, such as dust, in a 

general environment can be prevented by considerations of such 

a feed amount of.clean gas or such a nozzle structure that the 

atmosphere surroµnding a workpiece 8 does not involve the 

external atmosphere around the above atmosphere. For this 
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purpose, a clean gas passed through the cleaning filter 15 

from the gas fee4 pipe 14 is fed by means of suction device 

24. This feed anj.ount is regulated, e.g., by controlling the 

ON/OFF or openin. of the valve 43q. If the flow of the 

atmosphere envelQping a workpiece 8 is in an adequate state, 

the intrusion of unnecessary matters such as in a general 

environment can be better prevented and the atmosphere of the 

processing space during the processing can be stably retained. 

Since the s~ace surrounding a workpiece 8 is much smaller 
I 

than the clean r~om, in according with the operating 

conditions of ci~culating ventilation amount determining the 

number of circulating times of the atmosphere or the purpose 

of a filter (hig~-performance filter (HEPA filter}, middle-

performance filt•r or activated charcoal absorption filter for 

the removal of p~isonous components is selected according to 

purposes), the surroundings of the workpiece 8 can be freely 

made into a desited clean atmosphere. And the replacement 

frequency of a filter can be minimized, the used amount of a 

clean gas, such •s air and nitrogen gas, to be fed to the 

clean space surr,unding a workpiece can be reduced or the 

downsizing or en~rgy-saving of motive facilities can be 

accomplished. 

Meanwhile, using an inexpensive, middle-performance 

filter, there is a method capable of forming a clean 

atmosphere of not lower level than that of a high-performance 
I 

filter by using an inexpensive middle-performance filter. For 

example, the gas, vapor or fine mist of a substance 
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functioning to p~ysically and chemically remove dust or 

unnecessary matt.rs in the atmosphere surrounding a workpiece 

8 is mixed into ~he clean gas fed to envelop the atmosphere 

surrounding the •orkpiece 8 and brought into collision 

against/contact with the atmosphere surrounding the workpiece 

8, so that unnecessary matters in the relevant atmosphere can 

be collected and exhausted outside from the surroundings of 
i 

the workpiece 8. ! In this case, dust or unnecessary matters in 

the atmosphere s~rrounding a workpiece 8 can be more 

effectively remoted. Specifically, in Figs, 11 and 12, with 

the clean gas fed from the suction device 24 and passed 

through the filt•r 15 1 the gas or vapor of a substance 

functioning to r•move dust or unnecessary matters and the gas, 

vapor or tine mi$t produced from a mist generator 29 are mixed 

and fed through the blowoff nozzle 95 to envelope the 

workpiece 8. After brought into contact with dust or 

unnecessary matters around the workpiece 8 this gas mixture is 

sucked into the •uction nozzle 96 and exhausted outside the 

workpiece 8. A much higher cleanliness of atmosphere can be 

obtained than obtained by using only the clean gas. 

(Embodiment 8) 

The outline of Embodiment 8 ot the present invention is 

shown in FIG. 13! In addition to the arrangement of 

Embodiment 7, a robot system according to Embodiment 8 further 

comprises the provision of a clean gas curtain created in such 

a manner as to envelope the space between the blowoff nozzle 

95 and the suction nozzle 96 cylindrically. 

. . 



---- ·--------······ 

28 

That is, as shown in FIG. 13, the blowoff nozzle 95 has 

blowoff nozzles 39a, 39b for a gas curtain provided at the 

brim of the blow~ff port 98 and is so arranged as to feed a 

clean gas from the feed pipe 38 branched from the flow passage 

97 to the nozzles 39a, 39b and allow a clean gas to blow off 

therefrom. On the other hand, the suction nozzle 96 has 

suction nozzles 40a, 40b for a gas curtain provided at the 

brim of the suction port 99 and is so arranged as to join_the 

sucked gas to th~ flow in the flow passage 100 from the 

blowoff pipe 42.· 

With Embodiment 8, since most of clean gas blown off from 

the nozzles 39a 1 139b is so arranged as to be sucked from the 

nozzles 40a, 40b, dust or unnecessary matters in the 

atmosphere of a teneral environment is unlikely to mix in the 

clean gas blown ~ff from the blowoff port 98 and directly 

enveloping a workpiece 8 1 a local clean space can be formed at 

a much higher level of cleanliness than the exterior 

environment. 

In FIG, 13,,the feed pipe 38 may not be branched from the 

flow passage 97 but may be used as a feed passage for feeding 

that clean gas to the blowoff nozzles 39a 1 39b which is 

produced by filtering the gas sucked in from a general 

environment with.the aide of the suction device, or the 

exhaust pipe 42 may be used as a flow passage for exhausting 

that gas outside which is sucked in from the suction nozzles 

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

flow passage 100• 
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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 •nd made into a clean gas by filtering. 

(Embodiment 9) 

The outline;of Embodiment 9 of the present invention is 

shown in FIG. 14~ In place of the blowoff nozzle 95 and 

suction nozzle 96 of Embodiment 7, a robot system according to 
' 

Embodiment 9 has:a hood 103 fixed to the arm 92 in such a 

manner as to cover up the retainer section 94 and is so 

constructed that.the clean gas made clear after the suction 

from a general eavironment and passing through a filter by 

means of a suction device 24 is blown oft toward the 

atmosphere of a general environment from an opening portion 

103a of the hood 103. And, the retainer section 94 is made to 

penetrate a rect!tication P.late 104. 

The hood 103 comprises a opening portion 103a larger than 

a workpiece 8, a.housing space 103b for housing a workpiece 8 

and a blowoff port 103c, while the workpiece 8 is retained in 

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

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

conceal the work~iece 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 108b of the hood 103 and if necessary, rotated 

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

designated with a one-point chain line), then contracted or 
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reversely rotated to house the workpiece 8 in the housing 

space 103b of th~ hood 103. This structure is useful for 

cases where a small amount ot dust or unnecessary matters is 

generated from a workpiece 8 itself or a processing operation 

section 87, and moreover simple. The feed amount of a clean 

gas is regulated,: e.g. , by controlling the ON/OFF and opening 

of valves 430, 43p. 

(Embodiment 10) 

The outlinelof Embodiment 10 of the present invention is 

shown in FIG. 15~ In addition to the arrangement of 

Embodiment 9, a robot system according to Embodiment 10 
! 
! 

further comprises clean gas curtain generation means for 

generating a clean gas curtain provided in such a manner as to 

block the opening portion 103a of a hood 103, a partition 

plate 44 provided in the housing space 103b of the hood, a 

blowoff port 103c provided between the hood 103 and the 

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

plates 44 and 44i 

The clean g~s curtain generation means has a blowof f 

nozzle 39c for a;gas curtain provided at the brim of the 

opening portion ~03a of the hood and a suction port 40c for a 

gas curtain. Th~ operation of fan 2 is so arranged as to feed 

a clean gas through a filter 3 from the feed pipe 38 to the 

nozzle 39c and the blowoff port 103c, from which the clean gas 

is blown off, and as to suction a gas from the nozzle 40c and 

the suction port 103d. 

With Embodi.ent 10, since most of clean gas blown off 
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from the nozzle 39c ·is so arranged as to be sucked from the 

nozzles 40c, dust. or unnecessary matters in the atmosphere of 

a general environ~ent is unlikely to mix in the clean gas 

blown off from th.e blowoff port 103c and directly enveloping a 

workpiece 8, a lo.cal clean space can be formed at a much 

higher level of ~leanliness. The clean gas blown off from the 

blowotf port 103c and directly enveloping a workpiece 8 is 

sucked in from the suction port 103d. The sucked gas passes 

through a filter 3 to make a clean gas again and is blown off 

from the nozzle l9c and the blowoff port 103c. The feed 

amount of a clean gas is regulated, e.g., by controlling the 

ON/OFF and opening of valves 43c, 43d, 43e, 43f and 43g. 

To the blow~ff port 39c in FIG. 15, instead of a clean 

gas fed from the 'feed pipe 38, a clean gas, produced after the 

gas sucked from a general environment by means of a suction 

device 24 is pas~ed through a filter 15, may be fed, or the 

gas sucked from the suction nozzle 40c may be exhausted 
; 

outside by means.of an exhauster without joined to the gas 

sucked from the suction port 103d. 

Alternatively, in place of a suction device, a clean gas 

may be fed by the cylinder feed. Furthermore, the gas 

exhausted with the aide of an exhaust device can be reused 

after collected and made into a clean gas by filtering. 

In comparison with Embodiment 9, Embodiment 10 can 

stabilize the flow of a clean gas in the housing space 103b 

and can create a.highly clean atmosphere in the housing space 

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



32 

atmosphere, the temperature can be more uniform on the whole 

surface of a workpiece 8 and a uniform heating can be made. 

Thus, a phenomenon of an initial ball to become unstable in 

shape or to be farmed or not formed can be prevented which 

takes place when there is a difference in the turbulence of a 

flow in dependence on the position of the atmosphere in the 

space 103b, for example, for the bonding processing. 

(Embodiment 11) 

The outline of Embodiment 11 of the present invention is 

shown in FIG. is; In addition to the arrangement of 

Embodiment 7 1 a robot system according to Embodiment 11 

further comprises detection means for detecting the 
~ 

concentration of dust or unnecessary component matters in the 

atmosphere enveloping a workpiece 8 or the temperature or 
i 
I • • 

humidity and con~rol means with function to control cleaning 

means at a desired concentration, temperature, humidity and 
! 

cleanliness. 

As shown in FIG. 16 1 through detection sensor 31a 

provided in the space between the nozzles 95 and 96 1 

circumstances su~h as cleanliness, concentration, temperature 

and humidity of the respective space portions in which these 

are disposed are communicated to detection equipment 32 and 

the actual atmo~phere detected with this detection equipment 

32 and a desired state maintained for the processing of a 

workpiece 8 are .mutually compared by control means 33. Based 

on the differences, the operating conditions for an approach 

of the actual state to a desired state are found and the 
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operation information is so arranged as to be communicated to 

a fan 2, a flow r:ate regulating valves 430, 43p and 43q for 

regulating the flow of a gas and the suction device 24. 

Incidentally, the detection equipment 32 or the control device 

33 may be provided outside the main body 91. 

According to Embodiment 11, the local clean space 

enveloping a workpiece 8 can be approached to a desired state 

and the processing can be made more appropriate. 

(Embodiment 12) 

The outline of Embodiment 12 of the present invention is 

shown in FIG. 17. In addition to the arrangement of 

Embodiment 8, a robot system according to Embodiment 12 

further comprises detection means for detecting the 

concentration of ·dust or unnecessary component matters in the 

atmosphere envelqping a workpiece 8 or the temperature or 

humidity and con~rol means with function to control cleaning 

means at a desired concentration, temperature, humidity and 

cl,anliness. 

As shown in FIG. 17, through detection sensor 3la 

provided in the space between the nozzles 95 and 96, 

circumstances such as cleanliness, concentration, temperature 

and humidity of the respective space portions in which these 

are disposed are communicated to detection equipment 32 and 

the actual atmosphere detected with this detection equipment 

32 and a desired state maintained for the processing-of a 

workpiece 8 are mutually compared by control means 33. Based 

on the differences, the operating conditions for an approach 



34 

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

operation information is so arranged as to be communicated to 

a fan 2 1 a flow rate regulating valves 430, 43p and 43q for 

regulating the flow of a gas and the suction device 24. 

Incidentally, the detection equipment 32 or the control device 

33 may be provided outside the main body 91. 

According to Embodiment 12, the local clean space 

enveloping a workpiece 8 can be approached to a desired state 

and the processing can be made more appropriate. 

(Embodiment 13) 

The outline of Embodiment 13 of the present invention is 

shown in FIG. 18. In addition to the arrangement of 

Embodiment 9 1 a robot system according to Embodiment 13 

further comprises detection m~ans for detecting the 

concentration of dust or unnecessary component matters in the 

atmosphere enveloping a workpiece 8 or the temperature or 

humidity and control means with function to control cleaning 

means at a desired concentration, temperature, humidity and 

cleanliness. 

As shown in FIG. 18, through detection sensor 31a 

provided in the housing space 103b of the hood 103 1 

circumstances such as cleanliness, concentration, temperature 

and humidity of the respective space portions in which these 

are disposed are communicated to detection equipment 32 and 

the actual atmosphere detected with this detection equipment 

32 and a desired state maintained for the processing of a 

workpiece 8 are mutually compared by control means 33. Based 
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on the differences, the operating conditions for an approach 

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

operation information is so arranged as to be communicated to 

a flow rate regulating valves 430 1 43p and 43q for regulating 

the flow of a gas and the suction device 24. Incidentally, 

the detection eq~ipment 32 or the control device 33 may be 

provided outside the main body 91. 

According to Embodiment 13, the local clean space 

enveloping a workpiece 8 can be approached to a desired state 

and the processing can be made more appropriate. 

(Embodiment 14) 

The outline of Embodiment 14 of the present invention is 

shown in FIG. 19. In addition to the arrangement of 

Embodiment 10 1 a robot system according to Embodiment 14 

further comprises detection means for detecting the 

concentration of dust or unnecessary component matters in the 

atmosphere enveloping a workpiece 8 or the temperature or 

humidity and control means with function to control cleaning 

means at a desired concentration, temperature, humidity and 

cleanliness. 

As shown in FIG. 19, through detection sensor 3la 

provided in the housing space 103b of the hood 103, 

circumstances such as cleanliness, concentration, temperature 

and humidity of the respective space portions in which these 
. . 

are disposed are communicated to detection equipment 32 and 

the actual atmosphere detected with this detection equipment 

32 and a desired state maintained for the processing of a 
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workpiece 8 are mutually compared by control means 33. Based 

on the differences, the operating conditions for an approach 

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

operation information is so arranged as to be communicated to 

a fan 2 1 a flow rate regulating valves 43c, 43d, 43e, 43f, 43g 

and 43q for regulating the flow of a gas and the suction 

device 24. Incidentally, the detection equipment 32 or the 

control device 33 may be provided outside the main body 91. 

According to Embodiment 14 1 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, 

respective!~. Under operating conditioned controlled, the fan 

6 circulates the atmosphere of the whole apparatus interior to 

create a clean air. This clean air passes through an 

introducing section 64 provided in the top ot 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 aoo•c and a workpiece of circuit substrate 

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

section 69, a bonding processing is applied to the circuit 

substrate 68. On the other hand, to make only the atmosphere 
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near the top of the circuit substrate 68 locally into a 

cleaner air than the whole apparatus interior, a clean air is 

discharged from the blowoff nozzle 70 and most of the 

discharged air is sucked and collected into the suction nozzle 

71. The collected air is exhausted outside the apparatus. 

And, the atmosphere of the bonding processing space 66 is 

rectified through the rectification plates 72a, 72b and 73, 

passes through lead sections 74 and 75, Joins together again, 

is made into a clean air and is circulated by the filter 63. 

By dint of a clean air curtain formed by the flow between the 

blowoff nozzle 70 and the suction nozzle 71, the local 

atmosphere above the circuit substrate 68 is kept to a higher 

level of cleanliness than the apparatus interior. In 

addition, use of this curtain prior to the bonding processing 

permits the removing operation of dust adhered to the surface 

of a circuit substrate 68. 

FIG. 21 shows a change with time of the dust 

concentration in individual atmosphere at the start of 

operation of the above bonding apparatus. The typical grain 

size of dust particles to be measured is 0.5 ~m 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 (• mark) in which a bonding 

apparatus is provided as manufacturing apparatus, the center 

of the processing space 66 in the apparatus shown in FIG. 20 

(o mark with right-rising hatching: referred to as in­

apparatus primary screen space) and the top vicinity of the 
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circuit substrate 68 (o mark: referred to as in-apparatus 

secondary space). The atmosphere above the circuit substrate 

68 enveloped with an air curtain proves to enter the clearest 

state at the early stage. 

Alternatively, FIG. 22 shows comparison of the result of 

the top vicinity (O mark: the same in-apparatus secondary 

screen space) observed when an overheated steam at 35o•c is 

mixed into the clean gas discharged from the blowof f nozzle 70 

and the resultant mixture is fed under conditions of the same 

flow rate and that of a case where the clean gas discharged is 

fed without mixing (o mark: the same in-apparatus secondary 

screen space). It is revealed that the mixing of overheated 

steam into the clean air increases a time change in decreasing 

dust concentration and finally improving the lowest attainable 

concentration. 

FIG. 23 shows comparison of the time change in decreasing 

dust concentration of the top vicinit7 of the circuit 

substrate 68 between the center of the clean-room interior in 

the atmosphere of a general environment and the bonding­

apparatus interior. The dimension of the clean room compared 

in this experiment is 20 m in width x 10 m in depth x 5 m in 

height. It follows from FIG. 23 that it took about 2 hours 

till the clean-room interior reaches to a possible state of 

bonding processing (below 100 grains/ft3 ), whereas the bonding 

processing of a circuit substrate became possible in about one 

minute from the operation start of the cleaning mechanism in a 

bonding apparatus according to the present invention. 
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CLAIMS 

1. A manufacturing apparatus requiring a clear atmosphere 

for the processing of workpieces such as parts or products, 

comprising: 

a cabinet for dividi~g the apparatus interior and a 

general environment; and 

at least one of circulation means for circulating the 

atmosphere inside said cabinet through a filter or feed means 

for feeding a clean gas into said cabinet. 

2. A manufacturing apparatus requiring a clear atmosphere 

for the processing of workpieces such as parts or products, 

comprising: 

a cabinet for dividing the apparatus· interior and a 

general environment: and 

a cleaning unit connected to said cabinet, wherein 

said cleaning unit comprises at least one of circulation 

means for circulating the atmosphere inside said cabinet 

through a filter or feed means for feeding a clean gas into 

said cabinet. 

3. A manufacturing apparatus as set forth in Claim 1 or 2, 

further comprising 

means for forming a clean gas in a line or curtain around 

said workpiece and forming a processing space having a locally 

higher level of cleanliness than that of the external 

Tbiiiflil/1iii1l1l[1iITlf 
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environment. 

4. A manufacturing apparatus as set forth in any of Claims 

1 to 3 1 further comprisina: 

detection means for detecting the level of cleanliness of 

the apparatus interior; and 

control means for controlling at least either one of said 

circulation means or said feed means in accordance with data 

on the level of cleanliness detected by said detection means to 

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

5. A manufacturing apparatus as set forth in anT of Claims 1 

to 4, further comprising 

mix means for mixing the vapor, mist, droplets or gas of 

a substance functioning to remove dust or unnecessary 

component matters into a clean gas. 

6. A manufacturing apparatus requiring a clear atmosphere 

for the processing of workpieces such as parts or products, 

comprising: 

an enclosure for dividing said workpiece and a general 

environment; and 

means for forming a clean gas in a line or curtain on 

the open surf ace of said enclosure and forming a clear local 

processing space enabling said workpiece to be processed. 

7. A manufacturing apparatus requiring a clear atmosphere 



------ -----------· ---· 

41 \ 1\1\HJ \\\I~ Hlj\ \II~ I\ 1\11 

for the processing of workpieces such as parts or products, 

comprising: 

a cabinet for dividing the apparatus interior and a 

general environment; and 

at least one of circulation means for circulating the 

atmosphere inside said cabinet through a filter or feed means 

for feeding a clean gas into said cabinet, 

wherein a carrying-in preparatory chamber for removing 

the unnecessary component matters adhered to said workpiece 

with said clean gas is additionally provided outside the said 

cabinet. 

8. A manufacturing apparatus as set forth in Claim 6 or 7, 

further comprising 

mix means for mixing the vapor, mist, droplets or gas of 

a substance functioning to remove dust or unnecessary 

component matters into a clean gas. 

9. A robot system composed of: 

an arm equipped with a retainer section for retaining a 

workpiece; and 

arm drive means for moving said arm in such a manner that 

said workpiece is transferred to a processing position, 

wherein a first nozzle incorporating a blowoff port 

having a longer diameter than the long side of said workpiece 

is provided for blowing off a clean gas from said blowoff port 

in such a manner as to envelop and separate said workpiece 
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from the external atmosphere. 

10. A robot system with cleaning mechanism as set forth in 

Claim 9 1 

wherein said blowoff port is as large as to cover and 

conceal said workpiece. 

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

Claim 9, further comprising 

first nozzle fixation means for fixing said first nozzle 

to said arm in such a manner that said blowoff port fronts 

toward said workpiece. 

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

Claim 11, further comprising: 

a second nozzle incorporating a suction port having a 

longer diameter than the long side of said workpiece for 

sucking in the gas enveloping said workpiece from said suction 

port; and 

second nozzle fixation means for fixing said second 

nozzle to said arm in such a manner that said suction port is 

opposed to said blowoff port, 

wherein said retainer section retains said workpiece in 

the space between said blowoff port and said suction port. 

13. A robot system with cleaning mechanism as set forth in 

Claim 12, 
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wherein said suction port is as large as to cover and 

conceal said workpiece. 

14. A robot system with cleaning mechanism as set forth in 

Claim 12 or 13 1 further compriaing 

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. 

15. A robot system with cleaning mechanism as set forth in 

any of Claims 12 to 14, 

wherein, after leaving the space between said blowoff 

port and said suction port and holding said workpiece, said 

retainer section moves in such a manner as to position said 

workpiece at said space. 

16. A robot system with cleaning mechanism as set forth in 

any of Claims 9 to 15, further comprising 

means for forming an envelope of clean gas in a line or 

curtain in such a manner as to cylindrically envelop the clean 

gas blown off from said blowoff port. 

17. A robot system with cleaning mechanism as set forth in 

any of Claims 9 to 16, further comprising 

control means for controlling at least one selected from 

a group comprising the concentration, temperature and humidity 
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of dust or unnecessary component substances in the space 

between said blowoff port and said suction port. 

18. A robot system with cleaning mechanism as set forth in 

any of Claims 9 to 17, further· comprising 

feed means for feeding nitrogen gas or air as said clean 

gas. 

19. A robot system with cleaning mechanism composes of: 

an arm equipped with a retainer section for retaining a 

workpiece; and 

arm drive means for moving said arm in such a manner that 

said workpiece is transferred to a processing position; 

said robot system further comprising: 

a hood incorporating: 

an opening portion having a longer diameter than 

the long side of said workpiece; 

a housing space for housing said workpiece; and 

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 atmospherei and 

hood fixation means for fixing said hood to said arm. 

20. A robot system with cleaning mechanism as set forth in 

Claim 19, 

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

21. A robot system with cleaning mechanism as set forth in 

Claims 19 or 20, 

wherein said hood compriaes: 

means for forming an envelope of clean gas in a line 

or curtain at said opening portion in such a manner as to 

envelop the clean gas in said housing space; and 

a suction port for sucking in the gas in said housing 

space. 

22. A robot system with cleaning mechanism as set forth in 

Claim 21, 

wher·ein said suction port has a larger diameter than the 

long side of said workpiece. 

23. A robot system with cleaning mechanism as set forth in 

Claim 21 or 22 1 further comprising 

circulation means for removing dust or unnecessary 

component matters from the gas sucked in through said suction 

port and blowing off the resultant gas as said clean gas from 

said blow:otf port. 

24. A ro·bot system with cleaning mechanism as set forth in 

any of Claims 19 to 23, 

wherein, after leaving said opening portion and holding 

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

25. A robot system with cleaning mechanism as set forth in 

any of Claims 19 to 24, further comprising 

control means for control·ling at least one selected from 

a group comprising the concentration, temperature and humidity 

of dust or unnecessary component substances in said housing 

space. 

26. A robot system with cleaning mechanism as set forth in 

any of Claims 19 to 25, further comprising 

feed means for feeding nitrogen gas or air as said clean 

gas. 

27. A cleaning method comprising: 

a workpiece transfer step of transferring a workpiece 

to a position where the processing thereof is desired; 

a first nozzle transfer step of transferring said first 

nozzle in such a manner as to face said workpiece; and 

a cleaning step of enveloping said workpiece with a clean 

gas in such a manner as to separate said workpiece from the 

external atmosphere by blowing off said clean gas from said 

first nozzle. 

28. A cleaning method as set forth in Claim 27, 

wherein said first nozzle is fixed to the arm for 

retaining a workpiece in such a manner that the blowof f port 
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fronts toward said workpiece and 

said workpiece is transferred to said processing position 

together with said first nozzle in said first nozzle transfer 

step. 

29. A cleaning method as set forth in Claim 28, 

wherein said first nozzle transfer step and said cleaning 

step are executed concurrently. 

30. A cleaning method as set forth in any of Claims 27 to 29, 

wherein said cleaning step is executed after the 

completion of said workpiece transfer step. 

31. A cleaning method as set forth in any of Claims 27 to 30, 

wherein, simultaneously with the blowoff of said clean 

gas from said blowoff port in said cleaning step, a second 

nozzle of a suction port sucks the gas enveloping said 

workpiece. 

32. A cleaning method as set forth in Claim 31, 

wherein, in said cleaning step, the gas sucked through 

said suction port is freed of dust or unnecessary component 

matters and is blowing off as said clean gas from said blowoff 

port. 

33. A cleaning method as set forth in Claim 31 or 32, 

wherein, in said cleaning step, an envelope of clean gas 
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is formed in a line or curtain in such a manner as to 

cylindrically envelop the clean gas blown off from said 

blowoff port. 

34. A cleaning method as set ·forth in any of Claims 31 to 

33, 

wherein, after leaving the space between said blowoff 

port and said suction port and holding said workpiece in said 

workpiece transfer step, said arm moves in such a manner as to 

position said workpiece at said space. 

35. A cleaning method as set forth in any of Claims 27 to 

34, further comprising 

a step of controlling at least one selected from a group· 

comprising the concentration, temperature and humidity of dust 

or unnecessary component substances in the processing space of 

said workpiece separated from said external atmosphere. 

36. A cleaning method as set forth in any of Claims 27 to 35, 

wherein, in said cleaning step, nitrogen gas or air is 

fed as said clean gas, 

37. A cleaning method comprising: 

a workpiece transfer step of retaining a workpiece in 

the housing space of a hood with the retainer section in the 

robot arm and transferring said hood to the processing 

position together with said workpiece by moving said arm; and 
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a cleaning step ot enveloping said workpiece with a clean 

gas in such a manner as to separate said workpiece from the 

external atmosphere by blowing off said clean gas into said 

housing space. 

38. A cleaning method as set forth in Claim 37, 

wherein an envelope of clean gas is formed in a line or 

curtain at the opening portion of said hood in such a manner 

as to envelop the clean gas in said housing space and 

concurrently the clean gas in said housing space is exhausted. 

39. A cleaning method as set forth in Claim 38, 

wherein, in said cleaning step, the gas exhausted from 

said housing space is freed of dust or unnecessary component 

matters and is blowing off as said clean gas into said housing 

space. 

40. A cleaning method as set forth in any of Claims 37 to 39, 

wherein, after leaving the opening portion of said hood 

and holding said workpiece in said transfer step, said 

retainer section moves in such a manner as to house said 

workpiece in said housing space. 

41. A cleaning method as set forth in any of Claims 37 to 40, 

further comprising 

a step of controlling at least one selected from a group 

comprising the concentration, temperature and humidity of dust 
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or unnecessary component substances in the processing space of 

said workpiece separated from said external atmosphere. 

42. A cleaning method as set forth in any of Claims 37 to 41, 

wherein, in said cleaning step, nitrogen gas or air is 

fed as said clean gas. 
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