DESCRI PTI ON
Title of the Invention: PLASVMA GENERATOR
Technical Field
[ 0001]

The present invention relates to a plasma generator capable of
performng sterilization, surface nodification, deodorization, and
cl eaning by using dielectric barrier discharge plasma.

Background Art
[ 0002]

The dielectric barrier discharge is such that el ectric discharge
i s generatedingases by appl yi ngan alternatingvol tage bet ween el ectrodes
viaadielectric, and by the plasma, sterilization, surface nodification,
deodori zation, and cl eaning can be perforned.

As a type of such dielectric barrier discharge, there is a surface
di scharge t echni que i n whi ch two conb-shaped or two fl at-pl ate el ectrodes
are provided side by side within a single dielectric and an alternating
vol tage i s appli ed between these two el ectrodes to el ectrically discharge
(see PLT 1 and 2, etc., for exanple).

It is common in a plasma generator using such dielectric barrier
di schargethat ceramcisusedfor adielectriclayer andel ectric di scharge
at high voltage is perforned
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[ 0003]

PLT 1: Japanese Published Unexam ned Patent Application No.
2006- 331664

PLT 2: Japanese Published Unexam ned Patent Application No.
2009- 064993
Summary of the Invention
Techni cal Probl em
[ 0004]

However, the foregoing conventional plasnma generator has the
foll owi ng probl ens.

Since ceranmic is used for the dielectric layer in the foregoing
conventi onal plasmagenerator, thedielectriclayer |lacksflexibility. As
aresult, manufacturing of al arge-sized pl asma gener at or havi ng a desired
surfaceshapeisdifficult. Therefore, inorder toformtheplasnmagenerator
requiring a |l arge processing area into a desired shape, it is necessary
to arrange a plurality of conpact discharging devices side by side. As
a result, disadvantageously, wiring of the plasma generator is enornous
and conpl i cat ed, andt he manuf acturi ngworkrequiresalargeanmunt of | abor,
and manuf act uri ng cost s becone higher. Inaddition, thereisalsoaproblem
intermns of energy conservationsincehighvoltageisappliedtoelectrically
di schar ge.

[ 0005]

I nresponsethereto, atechni que can be proposedthat the dielectric



| ayer used in the surface di scharge type pl asma generator is fornmed of a
pol ynmer resin having high heat resistance and high permttivity.

The polyner resinis highinflexibility and canformthe dielectric
layer intoathinfilmform Thus, the plasm generator requiring alarge
processing area can be nade in a desired shape easily.

[ 0006]

Meanwhi | e, i n order to continuously performthe dielectric barrier
di scharge on the surface of the dielectric to produce a plasma stably and
extensively, the alternating voltage at high voltage needs to be applied
bet ween the two el ectrodes.

However, the polymer resin has a | ower durability to voltage than
the ceramic, and the plasma generator using the polyner resin for the
dielectric |layer has a short service life. Mreover, the polynmer resin
cannot be used for the dielectric layer in a plasnma generator requiring
a di scharge vol tage close to a diel ectric breakdown vol t age of t he pol yner
resin.

Therefore, although the |arge-sized plasma generator suited to
various surface shapes can be manufactured by using the polyner resin
excellentinflexibilityfor thedielectriclayer, aproblemarisesinterns
of service life of the device and energy conservation due to the need to
apply the high voltage.

[ 0007]

The present i nventi on was nmade t o sol ve t he f or egoi ng probl ens, and



accordi ngly an obj ect thereof istoall owfor manufacturingof al arge-sized
device suited to various surface shapes and to provi de a pl asna gener at or
allowing for a longer service life and inproved energy conservati on.
Solution to the Probl ens

[ 0008]

In order to solve the foregoing problens, the invention of claim
1is a plasma generator conmprising a dielectric layer, first and second
el ectrodes arranged side by sidewithin the dielectric | ayer, and a power
suppl yfor appl yi ngapredeterm nedvoltagetothefirst andsecondel ectrodes,
wherein the dielectric layer is formed of a pol ymer resin havi ng hi gh heat
resistanceand highpermttivity, andafirst metal |ayer i s arranged spaced
apart a predeterm ned di stance froma surface of the dielectric | ayer and
is made to face the first and second el ectrodes so as to cover the entire
first and second el ectrodes fromthe surface side of the dielectriclayer.

Wth this configuration, the polyner resin highinflexibilityis
used, so that the dielectric |layer having al arge area and a desired shape
can be forned.

Once, for exanple, the alternating voltage is applied to the first
and second el ectrodes by t he power supply, thefirst el ectrode andthe second
el ectrode are brought into a state of having nutual |y opposite polarities.

At this tine, the first netal |ayer faces the first and second
el ectrodessoastocover theentirefirst andsecondel ectrodes. Therefore,

when the first electrodeisinapositive-polarity (or negative-polarity)



state, aregion of the first netal |ayer which faces this first el ectrode
is brought into a negative-polarity (or positive-polarity) state. As a
result, the dielectric barrier discharge i s generated between the entire
surface of the first electrode and the facing region of the first netal
| ayer. On the other hand, since the second electrode is in a
negative-polarity (or positive-polarity) state, aregionof thefirst nmetal
| ayer whichfacesthis secondel ectrodeis brought intoapositive-polarity
(or negative-polarity) state. Asaresult, thedielectricbarrierdischarge
is generated between the entire surface of the second el ectrode and the
facing region of the first netal |ayer.

Accordingly, the dielectric barrier discharge is generated between
al rost the entire surfaces of the first and second el ectrodes and al nost
the entire surface of the first metal |ayer, and a plasnma is generated in
al rost the entire region of a gap between the first nmetal |ayer and the
dielectric |ayer.

Inthe surface di scharge where the el ectric discharge i s perforned
directly between the side-by-side first and second electrodes, a
consi derably high voltage is needed to generate the plasma stably and
extensively. However, the stable and extensive plasma can be generated
at | owvol tage by using the pl asma generator of the present invention, as
descri bed above.

Consequently, the deterioration of the resinis small due to the

| owvol t age di scharge, and a | onger service life of the device is all owed.



Inaddition, drivingat | owvoltageis possible, sothat the amount of energy
consunption can be reduced as well.
[ 0009]

The i nvention of claim2 is the pl asnma generator according to claim
1, wherein a second netal |ayer is arranged spaced apart a predetermn ned
di stance froma back surface of the dielectric |layer and is nade to face
the first and second el ectrodes so as to cover the entire first and second
el ectrodes fromthe back surface side of the dielectric |ayer

Wth this configuration, the dielectric barrier discharge is
gener at ed not only bet ween al nost theentiresurfaces of thefirst and second
el ectrodes and al nost the entire surface of the first nmetal |ayer but al so
bet ween al nost the entire surfaces of the first and second el ectrodes and
al rost theentiresurfaceof thesecondnetal | ayer, andapl asnmai s gener at ed
not only in alnost the entire region of the gap between the first neta
|l ayer and the dielectric layer but also in alnost the entire region of a
gap between the second nmetal |ayer and the dielectric |ayer
[ 0010]

The i nvention of claim3 is the pl asnma generator according to claim
1 or 2, wherein the metal layer is provided with a plurality of holes for
flowi ngout afl uidproducedi nagapbetweenthenetal | ayer andthedi el ectric
| ayer toward a surface of the netal |ayer.

Wth this configuration, the fluid such as ozone, radical, or the

i ke produced in the gap between the netal | ayer and the dielectric |ayer



by the dielectric barrier discharge can flow out to the outside through
the holes of the netal layer. As a result, by arranging a workpiece in
the vicinity of the netal |ayer, the workpiece can be subjected to
sterilization, surface nodification, deodorization, and cl eaning.
[0011]

The i nvention of claim4 is the plasna generator according to claim
3, wherein the nmetal layer is forned in a nmesh shape.

[0012]

The invention of claim5 is the plasma generator according to any
one of clains 1 to 4, wherein the netal |ayer is formed of a netal having
a sterilization action.

Wththisconfiguration, metal i ons havingsterilizationproperties
are produced fromthe netal |ayer and nixed with the fluid such as ozone,
radi cal, or thelike having been producedinthe gap between the netal |ayer
and the dielectric layer. As aresult, the sterilization effect on the
wor kpi ece can be further enhanced.

[0013]

The invention of claim6 is the plasma generator according to any
one of clainms 1 to 5, whereinthe polyner resinis any one of a polyinde
resin, a fluorine-based resin, and a silicone resin.

Ef fects of the Invention
[ 0014]

As described in detail hereinbefore, with the plasma generat or of



the present invention, there are beneficial effects of not only all ow ng
for manufacturing of the device having the dielectric layer with a |l arge
area and a desired shape but also allowing for a |longer service life of
t he devi ce andi nproved ener gy conservati onduetothel owvol t age di schar ge.

Inparticular,wththe plasma generator accordingto the invention
of claim2, the plasma can be generated in the regions on both sides of
the dielectric layer, so that there is an effect that ozone or the like
can be diffused wi dely.

Further, with the pl asma generators according to the i nventi ons of
claim3 and claim5, there is an effect that effective sterilizationwth
respect to the workpi ece beconmes possible.

Bri ef Description of the Draw ngs
[ 0015]

Fig. 1is a perspective viewof a plasnma generator accordingto the
first enbodi ment of the present invention.

Fig. 2 is a cross sectional viewtaken along arrow A-Ain Fig. 1.

Fig. 3 is an expl oded perspective view of the plasma generator.

Fig. 4isaschematiccrosssectional viewshow nga pl asnageneration
state by the plasma generator of the enbodi nent.

Fig. 5isaschematiccrosssectional viewshow nga pl asnageneration
state by the general surface discharge.

Fig. 6is aschematic cross sectional viewshow ng an outflowstate

of a fluid.



Fig. 7isacross sectional viewshow ng a pl asma gener at or accor di ng
to the second enbodi nent of the present invention.

Fig. 8 is a perspective view showi ng a pl asma generat or accordi ng
to the third enbodi nent of the present invention.

Fig. 9isacross sectional viewshow ng a pl asma gener at or accor di ng
to the fourth enbodi rent of the present invention.

Fig. 10 i s an expl oded perspective view showi ng a nodi ficati on of
first and second el ectrodes.

Fig. 11is aperspectiveviewshowi nganodificationof anetal | ayer.
Description of the Enmbodi nments
[ 0016]

Her ei nafter, t he best node of t he present i nventionw || be descri bed
with reference to the draw ngs.

[0017]
(First Enbodi nent)

Figlis a perspective viewof a plasma generator according to the
first enbodi nent of the present invention. Fig. 2 is a cross sectional
view taken along arrow A-Ain Fig. 1. Fig. 3 is an expl oded perspective
vi ew of the plasna generator.

[0018]

A pl asma generator 1-1 shown in Fig. 1 is a device for generating

a pl asma by dielectric barrier discharge, and i ncludes a dielectric |ayer

3, first and second el ectrodes 4 and 5 formed within the dielectric | ayer



3, anal ternating-current power supply (hereinafter, referredtoas ACpower
supply) 6, and a first metal |ayer 7.
[0019]

AsshowninFig. 2, thedielectriclayer 3isal ayer bodyfor insulating
the first and second el ectrodes 4 and 5 and i s conposed of pol ynmer resin
|l ayers 31 and 32.

Specifically, the first and second el ectrodes 4 and 5 are | am nat ed
on the polyner resin layer 31. The polymer resin layer 32 is | an nated
on the polyner resin layer 31 so as to cover the entire first and second
el ectrodes 4 and 5.

In this enbodi ment, the polyner resin layers 31 and 32 are forned
of a polyimde resin which is a polynmer resin having high heat resistance
and high pernmttivity.

[ 0020]

As shown in Fig. 3, the first and second el ectrodes 4 and 5 are
flat-plate | ayer bodi es of the sane shape and arranged si de by side on the
polynmer resin layer 31 so as to be in parallel therewth.

The ACpower supply 6 is a power supply for applying an alternating
voltage to the first and second el ectrodes 4 and 5. The AC power supply
6 has one of input and output term nals connected to the first el ectrode
4 through wiring 61 and the other input and output term nal connected to
the second el ectrode 5 through wiring 62.

[ 0021]
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The first netal layer 7is arectangul ar | ayer body of t he same shape
as the dielectric layer 3 and is fornmed of a nmetal having a sterilization
action. For exanple, thefirst netal | ayer 7canbefornedof silver, copper,
zinc, alumnum |ead, gold, or the like.

Speci fical ly, supportingparts33and34havi ngapredetermn nedhei ght
are formed on bot h edge portions of the polyner resin | ayer 32 by bl asting
or thelike, and the first nmetal layer 7 is forned so as to be laid on the
supporting parts 33 and 34. As aresult, the first netal layer 7 faces
the first and second el ectrodes 4 and 5 while covering the entire first
and second el ectrodes 4 and 5 fromthe surfaces. This first netal |ayer
7 and the polymer resin layer 32 define a gap S that passes gas such as
air.

Further, aplurality of holes 71 are provi ded on t he surface of such
first netal layer 7. Theseholes7larehol esfor fl owi ngout afl ui dgener at ed
within the gap Sto the outside of the surface of the first nmetal |ayer
7. In this enbodinent, the holes 71 are each forned in a substantially
squar e shape and are arrayed onthefirst metal | ayer 7 at regul ar i nterval s.
[ 0022]

Next, operation and effects exhibited by the plasma generator 1-1
of this enbodinent will be descri bed.

Fig. 4isaschematiccrosssectional viewshow nga pl asnageneration
state by the plasma generator of the enbodinment. Fig. 5is a schemtic

cross secti onal vi ewshow ngapl asnagenerationstatebythegeneral surface

11



di schar ge.
[ 0023]

As shown in Fig. 4, upon switch-on of the AC power supply 6 with
the plasma generator 1-1 oriented downward, the alternating voltage is
applied to the first and second el ectrodes 4 and 5 through the wiring 61
and 62.

Upon application of the alternating voltage, the first and second
el ectrodes 4 and 5 are brought into a state of having nutually opposite
pol arities. For exanple, whenthefirst el ectroded4hasapositivepolarity,
the second electrode 5 results in a negative polarity, as shown.

At this time, the first netal |ayer 7 faces the first and second
el ectrodes 4 and 5 so as to cover the whole of them Thus, a region 7A
of the first netal layer 7 which faces the positive first electrode 4 is
brought into the negative-polarity state. As a result, the dielectric
barrier discharge sinmlar to the parallel plate discharge is generated
between the first electrode 4 and the region 7A of the first nmetal |ayer
7, andapl asmaPli sgeneratedacrosstheentiresurfaceof thefirst el ectrode
4 within the gap S

On the other hand, aregion 7Bof thefirst metal | ayer 7 which faces
the negative secondel ectrode5i s brought intothepositive-polaritystate.
As aresult, thedielectric barrier dischargesinmlar tothe parallel plate
di scharge i s generated between the second el ectrode 5 and the region 7B

of the first netal layer 7, and a plasma P2 is generated across the entire

12



surface of the second electrode 5 within the gap S

Accordingly, upon driving of the plasma generator 1-1 of this
enbodi nent, the plasmas P1 and P2 can be generated on the entire surface
regions of the first and second electrodes 4 and 5, that is, al nost the
entire region of the gap S
[ 0024]

Meanwhi |l e, the dielectric barrier discharge which is the surface
di schargeis perfornedinthegeneral pl asna generator havingnofirst netal
layer 7 as shown in Fig. 5. Reference synbol 2 denotes a base nateria
in Fig. 5.

That is, once the pl asma generator in Fig. 5is driven at the sane
potential as that of the drive voltage of the pl asma generator 1-1 of this
enbodi nent, the dielectric barrier discharge by the surface discharge is
gener ated between the first and second el ectrodes 4 and 5, and a plasm
P3 i s generated at a boundary part between the first and second el ectrodes
4 and 5.

Thus, in order to generate the plasm P3 stably across the entire
surface regions of the first and second el ectrodes 4 and 5, the alternating
vol tage significantly higher thanthedrive vol tage of the pl asma gener at or
1-1 needs to be applied to the first and second el ectrodes 4 and 5. Such
application of the high voltage causes a deterioration or dielectric
br eakdown of the di el ectriclayer 3, reducesthe servicelife of the device,

and causes an increase in energy consunption

13



[ 0025]

On the other hand, in the plasnma generator 1-1 of this enbodi ment,
the surface di scharge is perforned on the back surface (the upper surface
side in Fig. 4) of the polymer resin layer 31 but a discharge simlar to
the parallel plate discharge is performed within the gap S on the surface
(the under surfacesideinFig. 4) of the pol ymer resinlayer 32 as descri bed
above. Therefore, the plasmas P1 and P2 can be generated stably at | ow
alternatingvoltageacrosstheentiresurfaceregi onsof thefirst andsecond
el ectrodes 4and5. Accordingly, itislesslikelytocauseadeterioration
or dielectric breakdown of the dielectric layer 3, and a | onger service
Iife of the device and a reduction in the amount of energy consunption can
be achi eved.

[ 0026]

Fig. 6is aschematic cross sectional viewshow ng an outflowstate
of a fluid.

As shown i n Fi g. 4, upon generation of the pl asmas P1 and P2 i n al nost
the entire region of the gap S of the plasma generator 1-1, a fluid Gsuch
as ozone, radical, or the like is produced as shown in Fig. 6.

This fluid Gflows out to the outside of the plasm generator 1-1
fromthe holes 71 of thefirst netal | ayer 7. Thus, by arrangi ng a wor kpi ece
(not shown) in the vicinity of the downside of the first netal |ayer 7,
t he wor kpi ece can be subjected to sterilization, surface nodification

deodori zation, and cl eani ng.
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Furthernore, the first netal layer 7 is formed of silver, copper,
zinc, alum num lead, gold, or the like in this enbodinent. Therefore,
upondri vi ngof thepl asmagenerator 1-1, netal i onshavi nghi ghsterilization
properties junp out of the first metal |layer 7 and are mixedwiththe fluid
G such as ozone, radical, or the like having fl own out of the holes 71 of
the first nmetal layer 7. As a result, the sterilization effect on the
wor kpi ece is further enhanced.

[0027]

Wththe pl asna generator 1 of this enbodi ment, thedielectriclayer
3is forned of polymer resin, sothat the dielectriclayer 3 having alarge
area can be formed as conpared to the case where the dielectric |ayer 3
is formed of ceranmic.

[ 0028]
(Second Enbodi nent)

Next, the second enbodiment of the present invention will be
descri bed.

Fig. 7isacross sectional viewshow ng a pl asma gener at or accor di ng
to the second enbodi nent of the present invention.

[ 0029]

Thi s enbodi nent di ffers fromthe foregoing first enbodi ment inthat
the plasma generator is manufactured by taking advantage of flexibility
of the polyner resin.

That is, the device having the dielectric layer 3withalarge area

15



can be manufactured by forning the dielectric layer 3 of the pol yner resin,
as in the plasma generator 1-1 of the foregoing first enbodinent. Inthis
enbodi nent, acylindrical pl asma generator 1-2 can be nanuf act ured as shown
in Fig. 7 by taking advantage of flexibility of the polyner resin.

[ 0030]

Specifically, the dielectric layer 3 with the first and second
el ectrodes 4 and 5 sandw ched between the polyner resin layers 31 and 32
isformed. Thefirst metal layer 7 havingaplurality of holes 71is formed
so as to be laid on the supporting parts 33 and 34 of the polynmer resin
|l ayer 32. Thisdielectriclayer 3andthefirst netal layer 7areintegrally
fornmed in a cylindrical shape with the first nmetal |ayer 7 placed inside.
Thus, thedielectriclayer 3isfornedof thepolymer resinhighinflexibility,
whereby the plasma generator having various surface shapes can be
manufactured. In this enbodinment, the dielectric layer 3 and the first
nmetal | ayer 7 are curvedinthe cylindrical shape to manufacture the plasm
generator 1-2. However, the dielectric layer 3 can be formed in acircle
to manufacture a di sc-shaped plasma generator as well.

The ot her confi gurati ons, operati onandeffects arethe sane asthose
of the foregoing first enmbodi ment. Thus, their descriptions are omtted.
[ 0031]

(Third Enmbodi nent)
Next, t het hi rdenbodi nent of t he present i nventi onwi || bedescri bed.

Fig. 8 is a perspective view show ng a pl asma generat or accordi ng

16



to the third enbodi nent of the present invention

A pl asma generator 1-3 of this enbodi nent differs fromthose of the
foregoing first and second enbodi nents inthe structure of the first netal
| ayer.

That is, afirst metal layer 7° in a nmesh shape i s used instead of
the first netal layer 7 having a plurality of holes 71. This first neta
layer 7' is arranged above the dielectric |ayer 3.

The ot her confi gurati ons, operati onandeffects arethe sane as those
of the foregoing first and second enbodi ments. Thus, their descriptions
are omtted.

[ 0032]
(Fourth Enbodi nent)

Next, the fourth enbodinment of the present invention wll be
descri bed.

Fig. 9isacross sectional viewshow ng a pl asma gener at or accor di ng
to the fourth enbodi rent of the present invention

A pl asma generator 1-4 of this enbodi nent differs fromthose of the
foregoingfirsttothirdenbodi nentsinthat thefirst netal | ayer i s provided
to both sides of the dielectric layer 3.

That is, as shown in Fig. 9, supporting parts 33 and 34’ having
a predeterm ned height are respectively forned on both edge portions of
t he back surface of the polynmer resin |ayer 31 which is the back surface

of the dielectric layer 3. A second netal layer 70 is formed so as to be
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| ai d on these supporting parts 33 and 34’. As aresult, the second netal
|l ayer 70 faces the first and second el ectrodes 4 and 5 whil e covering the
entire first and second el ectrodes 4 and 5 fromthe back surfaces. This
second netal | ayer 70 and the pol ymer resin | ayer 31 define a gap S which
passes gas such as air.

[ 0033]

Thi s configurationallowstheplasnmatobegeneratedstablyinal nost
the entire regions of the gaps Sand S. As aresult, ozone or the |like
produced by t he pl asmas can be di ffused wi del y f rombot h si des of t he pl asma
generator 1-4.

The ot her confi gurati ons, operati onandeffects arethe sane asthose
of the foregoing first tothird enbodi ments. Thus, their descriptions are
omitted.

[ 0034]

It is noted that the present invention should not belinmtedto the
f or egoi ng enbodi ment s and vari ous def or nat i ons and changes can be madewi t hi n
the scope of the gist of the invention.

For exanple, the first and second el ectrodes are formed of two
flat-platel ayer bodi es4and5of thesanmeshapeintheforegoi ngenbodi nents,
but should not be limted thereto. For exanple, as shown in Fig. 10, it
i s al so possiblethat two conmb tooth-Iike el ectrodes 4° and 5 are applied
as the first and second el ectrodes so that the first and second el ectrodes

4’ and 5 are configured to be engaged with each other.
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[ 0035]

Further, the polyimderesinis applied as the polynmer resin |l ayers
31 and 32 in the foregoing enbodi nents. However, without being linted
thereto, afluorine-basedresin,asiliconeresin, or thelikecanbe applied
as wel | .

[ 0036]

Further, the pl asma generators having the first nmetal layer 7 with
a plurality of holes 71 are exenmplified in the foregoing enbodi ments.
However, it is a matter of course that a plasma generator having a first
nmetal layer 7'’ without holes is alsoincludedinthe scope of the present
i nventi on.

[ 0037]

Furt hernore, the AC power supply 6 is applied as the power supply
inthe foregoing enbodi nents. However, a concept of the voltage applied
tothefirst and second el ectrodes i ncludes not onlythealternatingvoltage
but al so the voltage varying only in the positive direction (or only in
t he negati ve direction) such as the pul se vol t age whi ch suddenly ri ses and
suddenl y drops.

Ref erence Si gns List
[ 0038]

1-1to 1-4 ...pl asma generator, 3 ...dielectric layer, 4, 4 ..first

el ectrode, 5, 5 ..second el ectrode, 6 ...ACpower supply, 7, 77, 7"’ ..first

metal |ayer, 31, 32 ...polyner resin layer, 33, 34, 33, 34" ...supporting
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part, 61, 62 ..wiring, 70 ...second netal |ayer, 71 .hole, G ..fluid, P1

to P3 ...plasma, S, S ...gap.
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CLAIMS
[Clam 1]

A plasma generator comprising:

adielectric layer;
first and second el ectrodes arranged side by side within the dielectric layer; and
apower supply for applying a predetermined voltage to the first and second el ectrodes,
wherein the dielectric layer is formed of a polymer resin having high heat resistance and high permittivity, and
afirst metd layer is arranged spaced apart a predetermined distance from a surface of the dielectric layer and is
made to face the first and second electrodes so as to cover the entire first and second electrodes from the surface

side of the dielectric layer.

[Claim 2]
The plasma generator according to claim 1, wherein a second meta layer is arranged spaced apart a predetermined
distance from a back surface of the dielectric layer and is made to face the first and second electrodes so as to cover

the entire first and second el ectrodes from the back surface side of the dielectric layer.

[Clam 3]
The plasma generator according to claim 1, wherein the meta layer is provided with a plurality of holes for flowing

out afluid produced in a gap between the metal layer and the dielectric layer toward a surface of the metal layer.

[Claim 4]

The plasma generator according to claim 3, wherein the metal layer isformed in a mesh shape.

[Claim 5]

The plasma generator according to claim 1, wherein the metal layer isformed of a metal having a sterilization action.

[Claim 6]

The plasma generator according to clam 1, wherein the polymer resin is any one of a polyimide resin, a

fluorine-based resin, and a silicone resin.
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