SPECIFICATION

Title of the Invention

MANUFACTURING APPARATUS WITH_CLEANING MECHANISM

AND CLEANING MFTHOD
Field of the Ianvention I
The present invention refers tE a manufacturing

apparatus, such as production apparhtus related to
semiconducters or liquid crystals, ;orking/assembling
apparatus for parts and products re?ated to multimedia such as
optical disks, plasma displays or TV, and production apparatus
related to packaging/processing of électronic parts in
electric circuit boards, requiring h cleaner environment than
general environments in the manufackuring of parts and
products. Specifically, the presen& invention refers to a
manufacturing apparatus including r%bot system wherein it is
made possible to process workpiecei, such as parts or
products, at high quality by the pﬁovision of a cleaning
mechanism for forming a clean space with very few of dust,
unnecessary components and such otﬁers in the atmosphere, that
is, cleaner environments (clean spéce) 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
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important to save the expenditure of management and
maintenance for clean environments including the operating
cost and maintenance cost, by contriving to minimize the

frequency of replacing a high-performance filter such as HEPA

filter used generally in a clean room or the like, an active-
carbon absorption filter for removi%g a poisonous component or
the like, by reducing the consumed Lmount of clean gas such as
air and nitrogen fed to the clean space, or by the downsizing
or energy-saving of a motive equip%ent such as ventilation
fan. At present, however, except % dust cleaning measure by
using the existing high-performancﬁ filter mentioned above,
there is no effective method for fjrming e clean atmosphere
equal to or higher than the cleanliness of a high-performance
filter, for example, by using an inexpensive middle-

performance filter and more positive technical means for

recovering and removing a pollutant such as dust.

Disclosure of the Invention
The present invention is made jto solve these problems,
its objective is to provide a manufacturing apparatus for
executing a processing/assembling df parts and products in
cleaner environments than general dnes, provided with cleaning
mechanism for working/assembling v?rious parts and products at
high quality and inexpensively by ﬁaking only the local
processing space for processing a workpiece in a manufacturing
apraratus into a clean atmosphere without the installation of

the above-mentioned clean room or clean spatial passage device
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interior can be freely made into a Lesired clean atmoaphere by
selecting the operating condition of a circulated ventilation
amount determining the number of atEosphere 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 in general environments, a
clean space can be secured without great scale of
construction of a clean environment?l plant such as said clean
room or clean spatial passage device connecting clean room
units as mentioned above or a great sum of plant investment
for the installation of a plant and| an inexpensive and good

quality working/assembling of partsi or products can be

implemented,

Brief Description of the Drawings
FIG. 1 is a schematic drawing of a manufacturing
apparatus with a cleaning mechanisq according to Embodiment 1
of the present invention;
FIG. 2 is a schematic drawing of.an aspect of
manufacturing apparatus yith a clejning mechanism according to
Embodiment 2 of the present inventilon;

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

manufacturing apparatus with a cleﬁning mechanism according to
Embodiment 2 of the present inventijon:
FIG. 4 is a schematic drawing jof a manufacturing

apparatus with a local cleaning meghanism according to




Embodiment 3 of the present inventi

FIG. 6 is & schematic drawing
manufacturing apparatus with a clea
with means for controclling the clea
Embodiment 4 of the present inventi

FIG. 6 is a schematic drawing
of the local cleaning mechanism in
with a cleaning mechanism according
present invention;

FIG. 7 is a schematic drawing
structure of the local cleaning mec
apparatus with a cleaning mechanism
of the present invention;

FIG. 8 is a schematic drawing
structure of the local cleaning mec
apparatus with a cleaning mechanism
of the present invention;

FIG. 9 is a schematic drawing
structure of the local cleaning mec
apparatus with a cleaning mechaniam
of the present invention;

FIG. 10 is a schematic drawing
apparatus with a cleaning mechanism
of the present invention;

FIG. 11 is a schematic drawing

cleaning mechanism according to Emb

invention;
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manufacturing apparatus
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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
cleaning mechanism according tc Emb
invention;

FIG. 14 is a schematic drawing

of a robot system with a

odiment 8 of the present

of a robot system with a

cleaning mechanism according to Embodiment 9 of the present

invention;

FIG. 15 is a schematic drawing

of a robot system with a

cleaning mechaniam according to Embodiment 10 of the present

invention;

FIG. 16 is a schgmatic drawing
cleaning mechanism according toc Emb
invention;

FIG. 17 is a schematic drawing
cleaning mechanism according to Emb
invention;

FIG. 18 is a schematic drawing
cleaning mechaniam according to Emb
invention;

FIG. 19 is a schematic drawing
cleaning mechanism according to Emb
invention;

FIG. 20 is a schematic perspec

apparatus with a cleaning mechaniam

present invention;

of a robot system with a

hdiment 11 of the present

of a robot system with a

ndiment 12 of the present

of a robot system with a

pdiment 13 of the present

of a robot system with a

odiment 14 of the present

in practical use of the

tive view of a wire bonding
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FIG. 21 is a graph showing the

(measured result of dust concentrat
apparatus with a cleaning mechaniam
FIG. 22 is a graph showing the
(measured result of dust concentrat
apparatus with a cleaning mechanism
FIG. 23 is a graph showing the
{measured result of dust concentrat

apparatus

Description of the Preferred Embodi

Referring to the drawings, emb
invention will be described. Incid
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(Embodihent 1)
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in FIG. 20; and
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in FIG. 20.
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pper space 5 of the

ication plate 6, the

3 ia lowered through an

sing operation section 7
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executes the processing of a workpi+ce 8. After rectified
through a rectifying plate 16, the +tmosphere processed across
the workpiece 8 is led to the flow ?assage 13. The atmosphere
containing dust generated by the opération of the processing
operation section 7 or other machin?ry 10, 11 is returned
through the flow passage 12 and theéabove flow passage 13 to
the filter 3. In this way, the proéessing space in the
apparatus becomea a clean state all?the time, In order that
unnecessary matters such as dust geberated by wear of
mechanical operation of the processing operation section 7
does not fall on and is not adheredéto a workpiece 8, the
suction position of the flow passag% 12 is arranged downstream
of the gas flow of the processing o%eration section 7.

And to make the interior of thE apparatus into a slightly
pressurized state, preventlthe intrbsion of unnecessary
matters in a general environment anﬁ stably maintain the
atmosphere inside the apparatus durﬁng the processing, a clean
gas passed from the gas feed pipe 12 through the cleaning
filter 15 is fed.

According the above-arrangemedt, since the space inside
the apparatus is much smaller than ; general clean room, a
high level of cleanliness is obtai@ed in a short time on
increasing the circulation wind améunt 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, & cleaner atmosphere

can be formed around the workpiece 8.
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An operator 4 has only to moni£or the processing in a
general environment.
{Embodiment 2)

The outline of Embodiment 2 of the present invention is
shown in FIG. 2. According to theéarrangement of Embodiment
2, a case where no cleaning mechan{sm is mountable or a case
where it is desired to add a cleaning mechanism by
reconstruction for an existing mangfacturing apparatus having
no cleaning mechanism originally pfovided 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
apparatus having no qleaning mechanism previded therein, this
unit can be easily mounted”by mean€ 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 é, a filter 3, a
rectification plaie 6, a gas feed pipe 14, a cleaning filter
15 and a rectification plate 18. ﬁith the aide of the
rectifying plate 18, the atmosphere passed through the flow
passage 12 and the flow passage 13;are rectified and returned
to the fan 2.

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

unit of cleaning device or the likg. 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, connected to thé upper space 5 of the
apparatus via a gas introduction pi?e 21 and a ventilation
connection section 22 and connected to a flow passage 12 and a
flow passage 13 via a gas intrpduction 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 accompanyihg 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 strgcture of the ventilation.
connection sections 19 and 22 in the cleaning device 23 are
universalized, the cleaning device-za 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 procgssing space for processing
a workpiece into a cleaner atmosphére 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 no£ operated depends on the
capability of the cleaning mechanism to clean the whole
apparatus interior. Since the mandfacturing 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-
performance clean room.

Besides, with Eﬁbodiment 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 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 atmoaéﬁere, the clean gas produced by the
suction in a suction device 24 and filtration in a filter 25
is blown off from the blowoff nozzle 26. Most of the blown
off clean gas is sucked in by a suction nozzle 27 and
exhausted to the apparatus exterior by the power of a
exhauster 28. By dint of a curtain of clean gas formed
between the blowoff nozzle 26 and the suction nozzle 27, the
workpiece is enveloped with a cleaner atmosphere than the
whole manufacturing-apparatus interior. That is, an

atmosphere locally different in cleanliness is produced inside
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the manufacturing apparatus. Alternatively, by use of
cylinder feed in place of the suction device 24, a clean gas
may 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 Qapor
of a subastance functioning to remove dust or unnecessary
matters and the gas. vapor or fine mist produced from a mist
generator 29 are mixed and fed through the blowoff nozzle 26
to the manufactu#ing-apparatus interior. After brought into
contact with dust or unnecessary matters in the manufacturing
apparatus, this éas mixture is sucked into the suction nozzle
27 and exhausted:outside the apparatus. A much higher
cleanliness of aémosphere can be obtained than obtained 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 31a and 31b
in a manufacturing apparatus, conditiong such as cleanliness,
concentration, temperature and humidity of individual space
portions in a manufacturing apparatus where these sensors are
disposed are detected and conveyed to a detection instrument
32. The actual atmosphere detected by means of this detection
instrument 32 and a desired state to be retained for the
processing of a workpiece 8 are compared with each other by
means of a contrel device 33, the operating condition is found

in such a manner that the actual state approaches a desired



16

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 exhauster 28 and the flow rate of a gas.

Like this, by controlling the fan 2, the suction device
24, the exhauster 28 and the flow rate regulating valve 34a,
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, 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 mhnufacturing apparatus according to the
Present invention.

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

va;ves 43a and 430,
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According to the above arrangement, a clean atmosphere is
obtained in the space 41 above the workpiece 8. This
structure is useful for a case where unnecessary matters are
generated in a small qgantity from the workpiece 8 itself or
from the processing operation .section 7.

The structute of a cleaning mechanism according to the
present inventioh, 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 386 and
44 through the feed port 45 and 46 and exhausting the
atmosphere of thg space 41 above the workpiece 8 from the
exhaust port 47 frovided inside the second partition plate 44,
the flow of cleaﬁ gés in the space 41 can be made into a
stable flow and L high clean level of atmosphere can be
created inside the space 41. And, the feed amount and exhaust
amount of a clean gas can be regulated by means of flow rate
regulating valves 43c, 43d, 43e, 43f and 43g.

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

As with the apparatus shown in FIG. 7, by making the
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space 41 into a atable flow of atmosphere, the temperature on
the whole surface of a workpiece 8 can be made more uniform
and a more uniform heating is enabled. Besides, in one
example of bondidg device in the manufacturing apparatus, a
phenomena that the shape of an initial ball (ball formed by
the melting of a;wire used for wire pointing) becomes instable
or an initial bail is formed or is not formed can be prevented
which occurs on éhe generation of a turbulent flow in
dependence of the position of the atmosphere of the space 41.

Furthermore; as shown in FIGs. 8 and 9 of the present
invention, if cléaning structures, such as structure opened in
two side faces aéd 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 operﬁtions of a workpiece from many
sides can procee& while a clean space is formed locally by
adjusting and coétrolling the flow of individual nozzles.

In FIG. 8, ﬁy feeding a clean air to a workpiece 8 from
the feed pipe 38:via a rectification plate 48 and spatially
shutting off the;space 41 above the workpiece 8 with the gas
curtain produced between the blowoff nozzle 39b and the
suction nozzle 49b. a clean atmosphere is obtained above the
workpiece 8. And, the feed amount and exhaust amount of the
clean gas are regulated by means of flow rate regulating
valves 43h, 431 and 43j.

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

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



19

40b, 40c, a clean atmosphere is obtained above the workpiece
8. And, the feed amount and exhaust amount of clean gases
from individual nozzles 39c, 39d, 40b and 40c are regulated by
means of flow rafe regulating valves 43k, 431, 42m and 43n.
{Embodiment 6)

The outline?of Embodiment 6 of the present invention is
shown in FIG. 10; In Embodiment 6, by having a cleaning
preparatory chamﬁer provided, removing unnecessary matters
adhered to a woripiece therein and preventing unnecessary
matters from int%uding into the manufacturing apparatus, the
manufacturing-apfaraﬁus 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 faulﬁ that a workpiece is likely to be
contaminated on éccount of“installation of the manufacturing
apparatus in a g?neral environment can be remedied.

In FIG. 10,:to process workpieces 8a in the manufacturing
apparatus 49, fi?st, a door 54a is opened and a cassette 5la
accommodating wo}kpieces 8a is carried into a carrying-in
preparatory chamher 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 environm?nt to the workpieces Ba are removed. And at
the same time,-bw opening the door 54a to allow the atmosphere
of the general environment intruded intc the carrying-in

preparatory chamber 53a to be exhausted from the suction
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nozzle 56a, the atmosphere is replaced to make the carrying-in
preparatory chamber 53a interior inte 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 réused. To be .carried intoc the manufacturing
apparatus 49 filied with a clean atmosphere, workpieces Ba;,
carried into the?carrying-in preparatory chamber 53a filled
with a clean atmésphere, are transferred after opening the
door 57a. Workpieces 8a' are transferred one by one, and when
the transfer end%, the door 57a closes. The workpieces 8
placed on a supp@rt 58 are processed by means of a processing
device 59 in a clean atmosphere composed of a cleaned air fed
from the clean dgvice 23 through a rectification plate 60.

The atmosphere i; the manufacturing apparatus 49 is exhausted
to the cleaning éevice 23 Qia a rectification plate 61 and
reused. On the ;ompletion of processing, a door 57b opens and
the workpieces 8§are tranéferred to a carrying-out preparatory
chamber 53b in wiich a2 clean atmosphere has already been
retained. On th? completion of tranafer, the door 57b closes.
In the carrying-éut preparatory chamber 53b, the unnecessary
matters adhered ?ue to processing onto the workpieces 8b’ are
removed by usingga 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 prefaratory 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 unnécessary 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. Thé exhausted atmosphere enters the cleaning
device 23, passe% through a filter 3, changes into a cleaned
gas again and isécirculated and reused.

(Embodiment 7) :

The outlineéof Embodiment 7 of the present invention is
shown in FIGs. li and 12. FIGs. 11 and 12 are schematic
drawings of a robot system with the cleaning mechanism in
Embodiment 7. T;gether with a workpiece storage section 82
and a manufactur%ng apparatus 83, this robot system 81 is
provided in a ge?eral environment.

The robot s&stem 81 comprises a main body 81 and an earm
92. To the arm ;2; a retainer section 94 for retaining a
workpiece 8, a bhowoff nozzle 95 and a suction nozzle 95 are
fixed. The arm bz ié moved by arm drive means such as a servo
motor 93 in suchga manner as that a workpiece 8 is transferred
to a processing %asition 85 in front of the manufacturing
apparatus 83. Tpe retainer section 894 is so arranged as to
retain a workpie%e 8 between two or more fingers or by vacuum
suction.

The blowoff nozzle 95 is so0o arranged as toc blow off a
clean gas fed through a flow passage 97 from the blowoff port
98 thereof. The blowoff port 98 is a larger opening than the

workpiece 8 as if covering and concealing it. Or is so
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formed, for exam#le, as to have a longer diameter than the
long side of the%workpiece 8. As clean gas, one fed from the
cylinder, one ma‘e clean by the filtering of the gas taken in
from a general e?vironment. one made clean by the filtering

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

95 and such othe#s are utilizable.

When the cl#an gas taken from a cylinder is utilized, the

absence of a suction nozzle 36 is allowable but the presence
is preferable.
When the gaL taken from a general environment is made

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

not particularly limited. In the devices of FIGs. 11 and 12,
a suction nozzle?96 iz provided in such a manner that a
suction port 99 %aces 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 ané promotion of the cleanliness of a filter 3-
to take in the ciean gas blown off from the blowoff nozzle 95,
and feed it to t%e blowoff nozzle 95 after passing through a
filter 3 than toimake the gas taken in from a general
environment into?a clean gas. The suction port 99 is a larger
opening than the%workpiece 8 as if covering and concealing it.
Or is so formed,ffor example, as to have a longer diameter
than the long si%e of the workpiece 8.

To take in éither the gas of a general environment or the

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

a cleaning devicg 23 is provided on the main body 91 and the
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robot system is go constructed as to circulate the atmosphere
around a workpieée 8 by sucking it in from the suction nozzle
96 with the aid éf s fan 2 as power source, making it into a
clean atmosphere?after passing through the filter 3 and
blowing it off f;om the blowoff nozzle 95. The gas sucked in
from the suctionénczzle 96 by action of the fan 2 passes the
flow passage IOOi is filtered through the filter 3 and becomes
a clean gas freeé from dust or unnecessary component matters.
This clean gas i; fed to the blowoff noczzle 95 through the
flow passage 97 +nd blown off from the blowoff port 98 of the
nozzle 95. The élean gas blown off traverses the processing
position (workiné space) 85 in which a workpiece 8 kept at a
retainer section%94 is processed. The atmosphere containing
dust or the 1ike§generated by the operation of the processing
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 %ilter 3 through the flow passage 100. In
this way, the pr%cessing space for a workpiece 8 turns into a
clean state at tée operating time of the fan 2. When the need
for retaining thé article to be processed 8 in a clean gas
disappears,; the fan 2 is stopped and the workpiece 8 is
exposed to a gené¢ral environment. Since the periphery of the
workpiece 8 is a‘much smaller space than a general clean room,
an increase in tﬂe amount of circulating atmosphere
ventilation leads to a high level of cleanliness in a short
time, or contreol of this circulating ventilation enables a

desired clean atmoaphere to be created. The circulating



24

ventilation is regulated, e.g., by controlling the ON/OFF or
opening of the vilves 430 and 43p.

The flow paﬂsages 87 and 100 also serve for fixation
means for fixingithe nozzles 95 and 96 to the arm 92,
respectively, but nozzles 95 aﬂd 96 may be fixed to the arm 92
by fixation means provided separately from the flow passages.

And, when bdth rectification plates 101 and 102 are
provided either qpstream of the blowoff port 98 of the nozzle
95 or downstreamﬁof the suction port of the nozzle 96, the gas
is rectified by Aeans of the rectification plates 101 and 102
and a stable flo% can be created.

Though not éhown. the main body 91 is provided with
control means foé 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, is extended or
rotated, if neceésary. to reach a workpiece 8, and after
holding the workﬁiece 8, contracted or reversely rotated to
hold the workpieée 8 in the space between the nozzles 35 and
86. If necessari, after the fan 2 is actuated and the gas
surrounding the ?orkpiece 8 is sucked in from the nozzle 96
and cleaned thro%gh the filter 3, a clean gas is blown off
from the nozzle 55, envelopes the workpiece 8 and separates it
from the externai atmosphere. In this separation state, or in
a state of expos?re to a general environment atmosphere, the
arm 92 is moved gnd 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 higb quality in a clean atmosphere. After the
processing, the ;orkpiece is transferred to the next
manufacturing ap?aratus or the workpiece storage section in
the relevant seeration state or in a state of exposure to the
atmosphere of a %eneral environment. In order that
unnecessary mattérs such as dust generated by wear of
mechanical operaiion of the processing opergtion section 87
does not fall on and stick to the workpiece 8, the nozzles 95
and 96 are sa ar?anged under consideration of the state of a
gas flow from thé position of the blowoff port 98 of the
blowoff nozzle 95 and the suction port 99 of the suction
nozzle 96 that tﬁe processing operation section 87 comes
downstream of a ?as flow, ;nd 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., Wheh feeding nitrogen gas as a clean gas, the
local clean spacé enveloping a workpiece 8 can be made into
the inert atmosphere. Alternatively, when feeding air as a
clean gas, the c?st can be saved.

The intrusi;n of unnecessary matters, such as dust, in a
general environmént can be prevented by considerations of such
a feed amount of clean gas or such a nozzle structure that the
atmosphere surro?nding a workpiece 8 does not involve the

external atmosphére around the above atmosphere. For this
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purpose, a clean gas paased through the cleaning filter 15
from the gas fee4 pipe 14 is fed by means of suction device
24, This feed aﬁount is regulated, e.g., by controlling the
ON/OFF or openiné of the valve 43q. If the flow of the
atmosphere enveldping a workpiece 8 is in an adequate state,
the intrusion of unnecessary matters such as in a general
environment can be better prevented and the atmosphere of the
processing space during the processing can be stably retained.

Since the space surrounding a workpiece 8 is much smaller
than the clean r;om, in according with the operating
conditions of cifculating ventilation amount determining the
number of circuliting times of the atmosphere or the purpose
of a filter (high—performance filter (HEPA filter), middle-
performance filtér or activated charcoal abscorption filter for
the removal of péisonous cémponents is gselected according to
purposes), the sﬁrroundings of the workpiece 8 can be freely
made into a desifed clean atmosphere. And the replacement
frequency of a filter can be minimized, the used amount of a
clean gas, such a8 air and nitrogen gas, to be fed to the
clean space surr¢gnding a workpiece can be reduced or the
downsizing or energy-saving of motive facilities can be
accomplished.

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

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



27

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

( Embodimnent 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 aystem according to Embodiment 8 further
comprises the prsvision of a clean gas curtain created in such
a manner as to envelope the apace between the blowoff nozzle

95 and the suctidn nozzle 96 cylindrically.
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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 blowoff port 98 and is so arranged as to feed a
clean gas from the feed pipe 38 branched from the flow paasage
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 40&, 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 thé flow in the flow passage 100 from the
blowoff pipe 42..

With Embodi%ent 8, since most of clean gas blown off from
the nogzzles 39a,;39b is so arranged as toc 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 worﬁpiece 8, & 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 gut may be used as a feed passage for feeding
that clean gas tg the blowoff nozzles 3%9a, 39b which is
produced by filtgring the gas sucked in from a general
environment with the aide of the suction device, or the
exhaust pipe 42 ﬁay be used as a flow passage for exhausting
that gas outsidezwhich 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 and made into a clean gas by filtering.
{Embodiment 9)

The outline .of Embodiment 9 of the present invention is
shown in FIG. 14% In place of the blowoff nozzle 95 and
suction nozzle 96 of Embodiment 7, a robot system according to
Embodiment 9 haséa 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 ehvironment and passing through a filter by
means of a suction device 24 is blown off toward the
atmosphere of a general environment from an opening portion
103a of the hoodllos. And; the retainer section 94 is made to
penetrate a rect#fication plate 104.

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

The retaine? section 94 is extended outside from the
housing space IO'Bb of the hood 103 and if necessary, rotated
to reach a workpiece 8 and hold the workpiece 8§ (in FIG. 14,

designated with a one-point chain line), then contracted or
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reversely rotated to house the workpiece 8 in the housing
space 103b of the hood 103. This structure ia useful for
cases where a small amount of dust or unnecessary matters is
generated from a workpiece 8 itself or a processing operation
section 87, and éoreover simple. The feed amount of a clean
gas is regulated; e.2., by controlling the ON/OFF and opening
of valves 430, 4ép.

(Embodiment 10) f

The outlinegof Embodiment 10 of the present invention is
shown in FIG. 15; In addition to the arrangement of
Embodiment 9, a éobot system according to Embodiment 10
further comprise; clean gas curtain generation means for
generating a clean gas curtain provided in such a manner as to
block the openiné portion 103a of a hood 103, a partition
plate 44 provided in the housing space 103b of the hood, a
blowoff port 103% provided between the hood 103 and the
partition 44 andfa suction port 103d between the partition
plates 44 and 44;

The clean g;s curtain generation means has a blowoff
nozzle 39c f&r aégaa curtain provided at the brim of the
opening portion ioaa of the hood and a suction port 40c for a
gas curtain. Thé 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 tﬁe 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 1034d.

With Embodiment 10, since most of clean gas blown off
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from the nozzle 39c is so arranged as to be sucked from the
nozzles 40c, dust;or unnecessary matters in the atmosphere of
a general environment is unlikely to mix in the clean gas
blown off from thg blowoff port 103c and directly enveloping a
workpiece 8, a lo?al clean space can be formed at a much
higher level of &leanliness. The clean gas blown off from the
blowoff 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 ch and the blowoff port 103c. The feed
amount of a clean gas is regulated, e.g., by controlling the
ON/CFF and openiég of valves 43c, 43d, 43e, 43f and 43g.

To the blowéff port 39c in FIG. 15, instead of a2 clean
gas fed frem the;feed pipe 38, a clean gas, produced after the
gas sucked.from a general environment by means of a suction
device 24 is passed through a filter 16, may be fed, or the
gas sucked from the suction nozzle 40c may be exhausted
outside by meansfof an exhauster without joined to the gas
sucked from the éﬁction port 103d.

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

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

103b. By filling the housing space 103b with a stable flow of
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atmosphere, the temperature can be more uniform on the whole
surface of a worgpiece 8 and a uniform heating can be made.
Thus, a phenomendn of an initial ball to become unstable in
shape or to be fqrmed or not formed can be prevented which
takes place when?there is a difference in the turbulence of a
flow in dependenée on the position of the atmosphere in the
space 103b, for example, for the bonding processing.
{Embodiment 11)

The outline of Embodiment 11 of the present invention is
shown in FIG. 16, In addition to the arrangement of
Embodiment 7, a robot system according to Embodiment 11
further comprise§ detection means for detecting the
concentration of?dust or unnecessary component matters in the
atmosphere envel?ping a workpiece 8 or the temperature or
humidity and conirol means with function to control cleaning
means at a desir;d concentration, temperature, humidity and
cleanliness.

As shown in FIG. 16, through detection senscr 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 eguipment 32 and
the actual atmosphere detected with this detection equipment
32 and a desired state méintained for the processing of =a
workpiece 8 are_mutuélly 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 rate regulating valves 430, 43p and 43q for
regulating the flow of a gas and the gsuction device 24.
Incidentally, thé detection equipment 32 or the control device
33 may be providéd 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 enveléping a workpiece 8 or the temperature or
humidity and control means with function to control cleaning
means at a desired concentration, temperature, humidity and
cleanliness.

As shown in FIG. 17, through detection sensor 3la
provided in the space between the nozzles 95 and 986,
circumstances such as cleanliness, concentration, temperature
and humidity of the respective space portions in which these
are disposed are communicated to detection equipment 32 and
the actual atmosphere detected with this detection equipment
32 and a desired state maintained for the processing of a
workpiece 8 are mutually compared by control means 33. Based

on the differences, the operating conditions for an approach
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of the actual state to a desired state are found and the
operation information is so arranged as to be communicaﬁed to
a fan 2, a flow rate regulating valves 430, 43p and 43q for
regulating the flow of a gas and the suction device 24.
Incidentally, the detection equipment 32 or the control device
33 may be provided outside the main body 81.

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

({Embodiment 13)

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

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

workpiece 8 are mutually compared by control means 33. Based
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on the differences, the operating conditions for_an approach
of the actual state to & desired state are found and the
operation information is so arranged as to be communicated to
a flow rate regulating valves 430, 43p and 43q for regulating
the flow of a gas and the suction device 24. Incidentally,
the detection equipment 32 or the control device 33 may be
provided outside the main body 91.

According to Embodiment 13, the local clean space
enveloping a workpiece 8 can be approached to a desired state
and the processing can be made more appropriate.

{Embodiment 14)

The outline of Embodiment 14 of the present invention is
shown in FIG. 18. 1In addition.to the arrangement of
Embodiment 10, a robot system according to Embodiment 14
further comprises detection'means for detecting the
concentration of dust or unnecessary component matters in the
atmosphere enveloping a workpiece 8 or the temperature or
humidity and control means with function to control cleaning
means at a desired concentration, temperature, humidity and
cleanliness.

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

32 and a desired state maintained for the processing of a
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workpiece 8 are mutually compared by control means 33. Based
on the differences, the operating conditions for an approach
of the actual state to a desired state are found and the
operation information is so arranged as to be communicated to
a fan 2, a flow rate regulating valves 43c, 43d, 43e, 43f, 43g
and 43q for regulating the flow of a gas and the suction
device 24. Incidentally, the detection equipment 32 or the
control device 33 may be provided outside the main body 91.

According to Embodiment 14, the local clean space
enveloping a workpiece 8 can be approached to a desired state
and the processing can be made more appropriate.
<Experimental example> ‘

FIG. 20 is a perspective view of a wire bonding apparatus
with clean unit to which the present invention is applied in
practice. In FIG. 20, Numérals 62 and 63 denote a fan for @
clean unit and an HEPA filter for dust collection,
reapectively. Under operating conditioned controlled, the fan
6 circulates the atmosphere of the whole apparatus interiocr to
create a clean air. This clean air passes through an
introducing section 64 provided in the top of the apparatus,
is rectified through a rectification plate 65 and lowers
through the space 66 for the bonding processing. In this
bonding processing space 66, there are a processing support
plate 67 heated at 300°C and a workpiece of circuit substrate
68 placed thereon are laid. By means of the Bonding drive
section 69, a bonding processing is applied to the circuit

substrate 68. On the other hand, to make only the atmosphere
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near the top of the circuit substrate 68 locally into a
cleaner air than the whole apparatus interior, a clean air is
discharged from the blowoff nozzle 70 and most of the
discharged air is sucked and collected into the suction nozzle
71. The collected air is exhausted outside the apparatus.
And, the atmosphere of the bonding processing space 66 is
rectified through the rectification plates 72a, 72b and 73,
passes through lead sections 74 and 75, joins together again,
is made into a clean air and is circulated by the filter 63.
By 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. 1In
addition, use of this curtain prior to the bonding processing
permits the removing oper#fion 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 pgm or greater and
is expressed by the number of particles in the volume of one-
foot cubic. The spaces to be measured are chosen for a
general environment work place (e mark) in which a bonding
apparatus is provided as manufacturing apparatus, the center
of the processing space 66 in the apparatus shown in FIG. 20
(o mark with right-rising hatching: referred to as in-

apparatus primary screen space) and the top vicinity of the
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circuit substrate 68 (o mark: referred to as in-apparatus
secondary space). The atmosphere above the circuit substrate
68 enveloped with an air curtain proves to enter the clearest
state at the early stage.

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

FIG. 23 shows comparison of the time change in decreasing
dust concentration of the top vicinity of the circuit
substrate 68 between the center of the clean-room interior in
the atmosphere of a general eavironment 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 honding
processir{g of a ci.rcuit 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 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 c¢lean 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 dividiné 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 & 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
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environment.

4, A manufacturing apparatus as set forth in any of Claims
1 to 3, further comprising:

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 any 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 generﬁl
environment; and

means for forming a clean gas in a line or curtain on
the open surface of said enclosure and forming a clear local

processing space enabling said workpiece to be processed.

7. A manufacturing apparatus requiring a clear atmosphere
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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 chambef 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 fhe vapor, mist, droplets or gas of
a substance function;ng 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
héﬁing a longer diameter than the long side of said workpiece
is provided for blowing off a clean gas from said blowocff 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 8,
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 thét said blowoff port fronts

toward said workpiece.

12. A robot system with cleaning mechanism as set forth in
Claim 11, further comprisiné:

a second nozzle incorporating a suction port having a
longer diameter than the long side of said workpiece for
sucking iﬁ 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 bloweff 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, further comprising

circulation means for removing dust or unnecessary
component matters from the gas sucked in through said second
nozzle so as tao blow off the fesultant 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 wofkpiece, said
retainer section moves in ;uch 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 apace

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 blowaff 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.

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 comprises:
means for forming an envelope of clean gas in a line
or curtain at said opening portion in such a manner as to
envelop the clean gas in said housing space; and
a suction port for sucking in the gas in said housing

space.

22. A robot system with cleaning mechanism as set forth in
Claim 21,
wherein said suction port has a larger diameter than the

long side of said workpiece.

23. A rabot system with cleaning mechanism as set forth in
Claim 21 or 22, further comprising

circulatibn 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.

24. A robot 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 f;r controlling 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 comﬁrising:

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 toc 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 blowoff 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.

2%, 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';s set forth in any of Claims 27 to 30,

wherein, simultaneousiy 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 az,

wherein, in said cleaning step, an envelope of clean gas

S
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ijs 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 concentrati;n, temperature and humidity of dust
or unnecessary component substances in the processing space of

said workpiéce 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 cleaﬁ £as.

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 tc the processing

position together with said workpiece by moving said arm; and
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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 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 offﬂas 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

reiainer 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

Sheet Has Been Replaced

\h\!\“\ MR

N\,
A
~



R O Y i

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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