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Field of the Invention " The present invention‘ wmwuﬁm mm he
field of plasma processing 5technol ogy, specifically to a ssi ng

devi ce. Background of the Invention Pl asma processing devisges are

wi dely used in manufacturing process of integrated circuit (1C or
photovol taic cell wth the 1 Lﬁ%(ﬁﬁﬁ@% NEI REMIGEechnol ogy. Research
on plasma processing. devices which are suitable for etch, deposition or
sone other process is very inportant to the devel opnment of the

manuf act ug 4 ¢ or photovoltaic cell. Currently, parallel plate
Capacitivgf‘;lacgﬁg?ggﬁl‘sﬁggr?& (CCP) 15 processing devices are often used in

the industry of The presehetipvehtidnCrelatds tdhePFidlgi of pl@maeprIcEssing pl asna
by such devices is very sinple: generally one electrode plate is applied

w th RF powexchnbheygtdpecifetaty todeplpkatacpiccegsimgndimdceand t he generati on
and maintain of CCP mainly rely on the RF electrical field between two

el ectrode plates. 20 For exanple, Figure 1 shows a parallel plate

capaci tivgly couple | as Enhanced Chem cal Vapor Deposition (PECVD)

devi ce \/\hﬁ@l‘?klgé'oglﬁ'dﬂﬂﬁltse Qé’&nl!e’rplbract ice. Such PECVD device includes: a

reacti on chanbe a._power. sup d a. C upl i L,ce: (not
shown) out si de ?_f@sq’?%ag?(fo Slcx}én#e‘%ﬁlcég 5-H[a}:n ‘8%)‘%%& -Fellsg(gt ?%dlgﬁfgl?x tlﬁg Il<%r]ocat es
in 25 Lhe sRA 0BfChAIRcA0 aRthits (FONNBE! Potbidliile RaMewifipaly 10, 2
grounded electrode 30 1 nSide the reaction chanber 80. Densely distributed
gag)inl et h@dwsloptheniteoprpMised tochidie gyppResedreht bad@ladmas epPitessimgas
outlet port 50 is provided bottomof the reaction chanber 80; and a
substrat e tdevieepnitichsard suitahlesfosretchedgpositidgador benter odier Jpocess is

very important to the development of the manufacturing process of IC
or photovoltaic cell. |
Currently, parallel plate Capacitively Coupled Plasma (CCP)
15 processing devices are often used in the industry of IC or photovoltaic
cell. The principhle of generating plasma by such devices is very simple:
generally one electrode plate is applied with RF power, the other
electrode plate is grounded, and the generation and maintain of CCP
mainly rely on the RF electriéal field between two electrode plates.
20 | For example, Figure 1 shows a parallel plate capacitively coupled
Plasma Enhanced Chemical Vapor Deposition (PECVD) device which is
 commonly used in practice. Such PECVD device includes: a reaction
chamber 80, a power supply 10 and a match coupling device (not shown)
outside the reaction chamber 80, an upper electrode 20 which locates in
25 the reaction chamber 80 and is connected with the power supply 10, a
grounded electrode 30 inside the reaction chamber 80. Densely
distributed gas inlet holes 40 are provided on the upper electrode plate
20; a gas outlet port 50 is provided bottom of the reaction chamber 80;
and a substrate.to be processed locates on the grounded\ electrode 30.

30 During the operation of the PECVD device, under a suitable
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SOﬁUring the operation of the PECVD device, under a suitable
1111111211211111 *@00002* . vacuum condi tion, process gas is introduced into
the reaction chanmber 80 through the gas inlet holes 40; the process gas
bet ween t he upper el ectrode 20 and the grounded electrode 30 is excited by
the power supply to generate plasma 60;, the plasm 60 reacts w.th {he
substrate; WHIWRFAHIGN, PRECESERS d% 1@@9@%@3 1910 the reasdpRAmbens o

forma fil ile t e _gas prqdyced, by,,such reaction is dr out via the
gas out | et Bbfreget R e Bl HYSE AR BRoLGR RaRBaksPh MR Fhbete £y o
| C or photo [ I i ﬁﬁﬂﬁfetd Gl Ykt J:s. i [ sed,
that is, 1081%%@%1% gﬁeér(l:%mr%!}?tiéon 0 e%g%c?f(g(géjt%e\{%u%ﬁlfef |g$,h k%ee Igﬁ]:ﬁa o
process or diyhl9erRogtherdtd R8s ma e ety ?Pd&%@ GUeRshcit® With RhedifRdratet hi n
the sanme time interval. In order to neet such requirenment, device

manfuf act ur earsd predectsef theereaictionodepsatsnen dey sabstratendo asiocosbym sbiltyat a

| arger wafer can be processed in one process to inprove the productivity of
devi ces. 15whrlet wasth gaseprashiesdl Yyuseeh gaaetioelispeaven GoR devitbesgasan

produce rel atj vel uﬁgf orm pl asma conpared to other plasma devices (e.g. an
el ectron cy?WetBHtr¥sonance plasma processing device ‘and an inducti vely

of “The react | onCHRETRLY ShATFRES) raBIBERG: L oo BRET Frolc o Tode
plates, es pﬁlgdgﬁ:vbl’ta‘{‘@%Bllt\Pﬁhﬂ%@@é‘&“&ﬁ@ﬂi‘éﬂéﬂﬁ/i%%ﬁﬂ?Rthéa%eﬂ?fH’a%riﬁ} ively

hi gher, ng wave effect and an edge ef occur 1 n suc

par@l | el plahderCOR devdiiton Uteens ity nlieV@yAitsf be€ahe agtdht prvcerdgretiect
have great influence on the uniformty of the generated plasma and usually

cause a phedepasibmprobeds, tmerglmodacts n26d ta e perdwedofviting ghesansde
pl ate has a higher density and the plasma at  the edglg has a | ower density,
so that thetime iervaly Infondge tpemget sBeh grauemate de¥iRy MABHagWIPES t hus

: mlelrjlte In gﬁdi' 1 %ggysaer MleS(s)lAzetoefc gpe{s(fr?all d%(/i)c%lse&])rgt?m?oeusslg,l \slg dchg%/ atlg?gé)rr \?vsé Qrt

| can be processed in one process to improve the productivity of devices.
15 Although the commonly used parallel plate CCP devices can
| produce relatively uniform plasma compared to other plasma devices
(e.g. an electron cyclotron resonance plasma processing device and an
inductively coupled plasma processing device). However, with the
increase of the size of the reaction chamber and the increase of the area
20 of the electrode plates, especially when the frequency of the power
supply is comparatively higher, a standing wave effect and an edge
effect will occur in such parallel plate CCP device. The standing wave
effect and the edge effect have great influence on the uniformity of the
~ generated plasma and usually cause a phenoménon that the plasma at
25. the center of the electrode plate has a higher density and the plasma at
the edge has a lower density, so that the uniformity of the result of

plasma processing process is thus influenced.

Summary

30 A technical problem to be solved by the present invention is to
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2 'provide a plasma processing device capabl e of obtaining uniform plasna
distribution, thus inproving the uniformty of the result of plasm
processi ng process: In order to solve the above technical problem the
present 5 invention provides a plasma processing device including: a first
el ectrode plate and a_second el ectrode plate which are_arranged opposite to
each ot her , PIRVA€€ cAi RépsdRYi BEOCessHEnededret Fapilco wIdobtaiaing duaifesier
suppl y devi ce; e e the first.electrode.plate ipcludes | east
Db sub- ol cblesBe diftsitution; SN oS decnriganey of PeTiulboLiopi v
device is ¢ t { he ~distribution device through the matching
devi ce; ]&gggﬁbﬁﬁﬁ%gﬁééﬁgﬁ%%§$bn device is connected to the first

el ectrode plateynf grddinigt tdotde 2tk daBévd brchgcd1herBBY&h, Ofhel NSreRENET
suppl y 15device to each of the sub-electrode plates, and the power

di sy ributi oihvdayione procldeesa apldse@st proceapad t devieed/inclwlingndac st

The power distribution device includes at |least two distribution units, the
nunber of té¢lectioderplbta and ausdcond electrodsplataawhidhaareartangedudpposatst r ode
pl ates and each one of the dilsl,tri bution units is_20i ndi,vi-délal,ly co(imect ed
to one sub-¥ &8ehoehep g matching device, a power distribution device and a

power supply device;

the first electrode plate includes at least two sub-electrode plates

10 insulated from each other; |

the power supply device is connected to the power distribution
device through the matching device;

the power distribution device is connected to the first electrode
plate, for inputting and distributing the power of the power supply

15 device to each of the sub-electrode plates, and the power distribution
device includes at least a capacitor and/or an inductor.

The power distribution device includes at leést two distribution
units, the number of the distribution units is the same as that of the
sub-electrode plates and each one of the distribution units is

20 individually connected to one sub-electrode plate.

| The distribution units can be identical or different, and each one of
the distribution units includes a capacitor and/or an inductor.

The inductor is an adjustable inductor.

The capacitor is an adjustable capacitor.

25 The at least two sub-electrode plates include a first sub-electrode
plate and a second sub-electrode plate; the power distribution device
includes a first capacitor and a second capacitor; the matching device is
directly connected to the first sub-electrode plate; and the second
capacitor and the second sub-electrode plate are connected in parallel,

30 in turn connected to the first capacitor in series, and then connected to
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The distribution units can be identical or different, and each one of the
distribution units includes a capacitor and/or an inductor. The inductor is
an adjustabl e inductor. The capacitor is an adjustable capacitor. 25The at
| east two sub-el ectrode plates include a first sub-el ectrode plate and a
second sub-el ectrode plate; the power distribution device includes a first
capaci tor ahd matddngdlevapaci tor; the matching device is directly connected
to the first sub-electrode plate; and the second capacitor and the second
sub- el ectrode plTheeabrlsasbrimertsad-eleciends datesaoneludgr N cohelacsipde t he

fTLIf;é e Rlafs assRroingly, Bltepprar BSTHRREE dkPice MEites MiatpAcials

o o b ficttide d .
Phe M h L b RRASA TLER IR hRE HE RS SUNEIMITRADGIL AL [ AReckhEr O 1
ands t hen C%ﬂg&ta@réltafm ﬂfeﬁl(e Mgﬂ’\ﬁd)}e&afe%btm_-m é@ﬁécﬁﬁoﬁﬁh@ér)i{eﬁ shafsmd he

(N-1)t-h series circuit; t series circuit, the (

sub- el ect r ofignplthte(MnD)™ kerieht )t hitc apac(Wor) arserieonciectitd the @érB™M el and
t hen connected to the (M3)th capacitorthin series so as to formthe (N-2)th
seri es circuiti-elentebdro platet and dhei (Ma2)secapacitor arg cohoeatd by parallgld

f oregoi ng capacjtors and sub- eiaectro%gl pl ates, a second sub-electrqde plate

and a secordf¢aharicognested toihedMP) nCHRAUNTIn aFHCE Hent SHEERet® o a
st caaion B ael RSP ARy, PO BnPh e el T8l fthbe S0
RGeSy AT SABREREH SRS A TORAD ABES SUOBHE AU - o
capacitors.plate and a second capacitor are connected in parallel and then
connected to a first capacitor in series so as to form a first .series circuit,
and the first series circuit and a first sub-electrode plate are connected
in parallel and then connected to the matching device; wherein
15 M=2(N-1), and N is an integral number no less than 3.
The capacitors are adjustable capacitors.
The at least two sub-electrode plates are arranged so that they are
parallel, centrally symmetric, axially symmetric or concentrically nested
in a plane parallel to the second electrode plate.
20 Shapes of the at least two sub-electrode plates can be identical or
different, and the sub-electrode plates are rectangular, square, circular,
or elliptical.
The above technical solutions have the following advantages:
The power distribution device in the plasma processing device
25 includes at least two distribution units and the first electrode plate
includes at least two sub-electrode plates, and respective. distribution
units are connected in parallel after being connected to a respective
corresponding sub-electrode plate which are insulated from each other.

At this time, the power supply device is connected to the power |

30 distribution device via the matching device, and the power of the power
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The at |east two sub-electrode plates are arranged so that they are
- parallel, centrally symmetric, axially symretric or concentrically nested
in a plane parallel to the second el ectrode plate. 20Shapes of the at |east
two sub-el ectrode plates can be .identical or different, and the
sub-el ectrode pl ates are rectangul ar, square, circular, or elliptical. The
above t echnsulyséevicedssdmiaibutedeinter senaral poatians Lusesporelipgier the

di stributi devi i,n th I i devi 25 incl yd t | t
two i st ri BRATGAT i e sHE-TieetodeslalFe af ke THPb ASGTRRIC ARSI ikt two
aral | ol arb oy ehodfaripAtar ARRTG FhEiahCbnth  BRridh  BRANT, “BEREEI &1 1 oae

pl ate whi chigsieiduash) %?@tff@nae%ﬂe_@bbﬁam t sdtlbfodtdHR plag powar aupply
device is connectedto the power 30distribution device viia the matching

devj ce, andindieiduabeglcofrid¢ Heeldoveobtsinegd betleyérc eaich slitsiel édtud dsl plateo

several portions corresponding to the nunber of the sub-el ectrode pl ates of

the first eimtthodecpdekediyodaplasonercatitealrihisuddérsitylaend ¢be intemsiiynofeach

portion of the power is indiyvidually j negut tgea corres%o'ndi ng sub-elfect r ode
i

pl ate, and Blasma gapesated ndareeach subicdeeirpde glats pedhatadpdsimetro

sub- el ectrogde | ate and ]tghe sgcon .el echhrodbet grlba'he t.(% control the dl nsity
and the intens {%Fegf rﬁis‘é r’&?ng Rt EUCU MY O BHE AN RITB R TO5EES 6?%1‘3 © S0

t hat dj t f & : i i if ,
broceas 1 echiney, siftfe PHRECIOwEES HcrbAMAE JAIEYES LonAthaed BY W 1OIT,

byl@ 10 copdinBaidtosn of seaieecgFaatorsiil/andonic mdmRtdRdwdic RF sWieenRF
current flows through, the capacitors and the inductors do not consune
energy as r8eiwstdirenghnthe lcapacitors andythofinBEcpmesto notigloaduhe ehergy
el ectrodes can he guaranteed. 15Brief Description of the Draw ngs

as resistors, and the efficiency of RF power coupled to the electrodes

can be guaranteed.

15 Brief Description of the Drawings
In connection with the accompanying Figures, the above and other
objects, features and advantages of the present invention will become
more apparent. In all these figures, the same element is indicated by the
same reference numeral. It is not intended to draw these figures in scale,
20 and it is intended to show the concept of the invention. |
Figure 1 1s a schematic diagram of a parallel plate capacitively
coupled PECVD device; |
Figure 2 is a schematic diagram of a plasma processing device in
the first embodiment;
25 Figure 3 is a bottom view of a first electrode plate in Figure 2;
Figure 4 is a schematic diagram of a circuit of the plasma
processing device in Figure 2;
Figure 5 is a schematic diagram of a circuit of another plasma
processing device in the first embodiment;

30 » Figure 6 is a schematic diagram of a circuit of a plasma processing
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In connection with the acconpanying Figures, the above and ot her objects,
features and advantages of the present invention will becone nore apparent.
In all these figures, the sane elenment is indicated by the sane reference
nuneral. It is.not intended to draw these figures in scale, 20and_it is

i ntended to show the concept of the invention. Figure 1 is a schematic
di agr am of devjae anlthe sptend esabyedimentel y coupl ed PECVD devi ce; Figure 2

embodi mont - 255 e 511 8 SAHBBIA I REGATOr! & Wit OEAdUAT B ICatBine
odi nent ; n
Fi gure 2; Figure 4 i.s schematic. diagramof a circuit of the plasma
processi ng Qfev\}pggnitﬁelgpggpie ,CbOd}%lelfﬁgure 5is a schematic di agrampof a

cireui t of anof per, bl ANTR RGAIL RS LR HiSE cldbeidfe biake tn BBGA 7ent

30Figure 6 is a emat1c diagramof a circurt of a plasma Processing

devj ce in the spgand enbedidiithatic diagidhlof dnothed fighel@itteddpageam of a
circuit of a plasnma processing device in the second enbodinent; Figure 8 is
a bott om vithe setoadfémbodehent.r ode plate in Figure 7;

Detailed Description of Embodiments
In order to make the above objects, features and advantages of the
10 present invention more apparent and easier to be understood, a further
detailed description is made to embodiments of the present invention in
connection wij:hl the accompanying figures. For sake of the description,
cross-sectional drawings indicating structures of the device are locally
enlarged not in general scale, and the schematic diagfams are
15 illustrative and are not intended to limit the scope of the present
invention when embodiments of the present invention are described
with reference to the schem.atic diagrams hereinafter. Moreover, in
practice, 3D size of length, width and depth should be included.
In order to emphasize the characteristic of the present invention,
20 parts which are inevitably and directly correlated to the concept of the
present invention 'are not shown in the Figures, such as a vacuum
obtaining device, a gas input device and so on.
In the following description, numerous details are set forth in
order to sufficiently understand the present invention, however, other
25 manners rather than the described manners could also be applied to
implément the present invention, and thus, the present invention is not
limited by the disclosed specific embodiments.
As —previously mentioned, with the increase of the area of the
substrate to.be processed, the plasma processing device in the art faces

30 the problem of uniformity of the processing result in the process such as

6 .



S5Figure 9 is a schematic diagramof another first electrode plate in the
second enbodi nent. Detail ed Description of Enbodinents |In order to nmake
the above objects, features and advantages of the 10 present invention
nore apparent and easier to be understood, a further detailed description
IS made to enbodi ments of the present invention in connection with the
acconpanyi ngtchi gudeposifion apgdéedto thbigieses. i funthermere seithetbei imeagaser awi ngs

i ndicating structures _of the device e | oga t:hgy enl ar ge eral '

I

sca: e, andh(?ﬁéh%élf?@rr?f thed”ﬁ%trlﬁﬂfsc}’é’r"é er 8n s‘tntcé?‘f}s\?eogr‘i ee@,rlga thent ended
t tt t wh

 mvent i on &¥ECHB0EMALE 5&85%‘3?63? s St A A mﬁl@elsprese”t
choul d b1 SRHBAERRLY HiERBEF Lofifparddv ety folloy s Bing AL B kiRt 1

shoul d be |n aracte |st|c of the presént

invention, 4 ZQOWairétl%l'ycerl@us nedié akftecendvifli rRelky vadh r teatsidsima t he
concept of the present invention are not shown in the Figures, such as a

vacuum obt aprucegsidgvideeiceaigathei anutTldestaediagd wayeonffect and mthe hedge
foll owi ng description, numerous details are set forth in order to
suffi ci ent | §ffasldBree great haflpeagemn th@mlf@mltmwﬁm ge@@rféﬁd PlEsHner s

ther th d bed | d b

[éfesliﬁt LﬁC@#ﬁwﬁiﬁ%ﬁ%?B FROBEBLR b henblaaRt ?&a%"«m' S e

i f t ith th
s eace.or BRRLOLP IR HARER ber depsiy, @&ptﬂgifésse Bt
prpgessing ﬂﬁk/ércseﬁéltg; h@o Fhat ﬁf'écﬁﬁlfé%'i'@l Bf 9hé 83 It dmblfagfrm pro¥ssinye

processing result in the process such
process is thus influenced. In view of that, the present invention

provides a plasma processing device. The device has a first electrode
plate including at least two sub-electrode plates, and power of a power
supply device is input into and distributed on the respective
15 sub-electrode plates by a power distribution devicé connected to the
first electrode plate, so that the standing wave effect and the edge effect
can be suppressed, the uniform distribution of plasma is obtained, and
the uniformity of the plasrria processing process is increased.
In the following, a PECVD device is used as an example, and
20 specific embodiments of the plasma processing device of the present
invention are described in connection with the figures. |

First embodiment

Reference is made to Figure 2, Figure 3 and Figure 4, wherein,
Figure 2 is a schematic diagram of a structure of a plasma processing
25 .device in the embodiment; Figure 3 is a bottofn view of a first electrode
| plate in Figure 2; and Figure 4 is a schematic diagram of a circuit of the
plasma processing device in Figure 2.
As shown in Figure 2, the plasma processing device in this
embodiment includes: a reaction chamber 7, a first electrode plate 3 and

30 a second electrode plate 4 which are arrénged opposite to each other in
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etch or deposition applied to a big area. Furthernore, with the increase of
the size of the reaction chanber and the increase of the area of the
el ectrode plates, especially when the frequency of the power supply is
conparatively higher, a conparatively obvious standing wave effect and a.
conparatively obvious edge effect will occur with the plasnma processing
device in tthe agactiothehsmabeti g avemetadiingcdewised Bheordewteds taedhehbivet gr eat
i nfluence orl the uniformty of t g gﬁnerated. Issma and usueill cause a

phenonenon GIBEHOHRPa1eadnh PAV I SHIREPD SeVith0 of AT G na de WSS 1a
hi gh d it dt l. t ot h 10 | i , h
Thaner s fensh waclith (bt RifiR Beies QiR liEe afid of S Bl BB YAE (8t £ &

i nfluenced.g ieM/of that, the present invention provides a plasna
processi ng device. The device has a first electrode plate including at

| east two sub- elAggbfi®dRedd, 3he FirstRIcREYES phite B poledes woBl subdeldcedes | nput
into and distributed on the respective 15 sub-el ectrode plates by a power

di stri buti oplatkesv3 t andddthedtiel are intelatéd ftoneleachradter Figuee 3901t banldt he
standi ng wave effect and the edge effect can be suppressed, the uniform
di stributi dve @pppecistasd thatobt practice.athe anmbeisi elothy sybuileeedplplatrs

processing process.is increased. Jn 1the_follow.n PECVD.devi ce,i.s used
as an exar‘rp‘lné?,?u‘gerfgnkg]%‘bg’crﬁ Ffﬂcmpi?éﬁéslso?omél%b‘@é Wor (?&‘gscé’iuiﬁ Yevi ce
of the prezﬁgl treitm/&%ioon are described in connection with the figures.

First enbodient "Reference is made to Figure 2, Figure 3 and Figure

4,19herein, Figyhe gower dupphedelice diducdnRted t6ithuPdwer aistAbRkimm™
processi ng 25 device in the enbodinent; Figure 3 is a bottomview of a

first el ectdodeep aie the maghieg Aevae SFiThe podvdrssuppighdevtec i abisam of a
circuit of the plasm processing device in Figure 2. As shown in
Fi gure 2, té¢mbpdaneat pray bssonmof@vREepower suppérbadpwefrequastydwsver
reaction chanber 7, a first electrode plate 3 and 30a second el ectrode
plate 4 whi 8#PRiyeand @ T§APBRGY BOMETSHPRIYt her in

The power distribution device 9 is connected to the first eleqtrode
15 platé 3, for inputting and distributing the jaower of the powef_ supply
device 1 to the two sub—elecfrode plates 31 and 32.

In this embodiment, the power distribution device 9 includes two
distribution units, wherein each distribution unit is individually
connected to one sub-electrode plate as above described, and the

20 respective distribution units could be identical. It could also be
appreciated that the number of the distribution units included in the
power distribution device 9 is the same as that of the sub-electrode
plates included in the first electrode plate 3. That is to say, when the
number of the sub-electrode plates included in the first electrode plate 3

25 is more than two, the. number of the distribution units included in the
power distribution device 9 is correspondingly more than two and
equals the number of the sub-electrode plates included in the first
electrode plate 3.

The first electrode plate 3 locates in the top of the reaction

30 . chamber 7, and is thus referred to as an upper electrode; while the
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the reaction chanber 7, a matching device 8 connected to the first
el ectrode plate 3, a power distribution device 9, a power supply device 1,
a vacuum obt ai ni ng devi ce (not shown), and a gas input device (not shown).
5Anong these, the first electrode plate 3 includes two sub-el ectrode plates
31 and 32 which are insulated fromeach other (Figure 3). It could be '
appr eci at ecsacload ¢lecHiodst plase 4 ke cannpetedoto the gsonnd|vdatthgdeoysingeef
included in_the first electrode plate 3 i noh limted to two, but could be
more than U5, TeR6HAB AMBPCE dpany Helpusaelened domina daupdetiflopands
di stributi evice.9 via. chin I i - PO I vice 1
inthis enbog{}?r@?#%ﬁ’i% dbegllé‘%?gﬁ%ag @glﬁ)gﬁ%ﬂrﬁ’gﬂ%ﬁ} ;&,Qghc[‘)?l %Iﬁgggéﬁ)&g&pomr
supply, an i : u : . insit fHdout i on
dovt o o7 < PPl iGE L SRRAIOE S PARIM: fhe sreaciion HpRBYET, Wt HCg' and

di s§ ri buti ngadufifin RMEINIAE ddvécPeneblesupplitabiryvysanimtieveheo bewbtained
sub-el ectrode plates 31 and 32. In this enbodi nent, the power

di stri but i candlewiairtdnedclingids tthe desttiomuchembeni t7s, dutingeian plasma
distribution unit is individually connected to one sub-electrode plate as
above descrPHEEssiagdpraressoand d8ezas P devicpusiwseduln 1RP o IRIoBess

identical. It cquld al so.be appreci.ated that the nunber of the distribution
units incl u%l%“ﬁﬂ tﬁﬁéeﬁ%{é cg‘iagql?qrbﬁti on device 9 is the sane as that of

e sub- el ect odfePtaiciivd ORRHIRE 1 TublRshAST EheThiRdSal ot eaflg dht |13

to say, when thé nunber o e sub-electro irst

el pgtrode phate hPled 5 it TR GrehbABNnt BRambRe PusHRediftibiuiéd dbistthiebirson
units included in the power distribution device 9 is correspondingly nore

t han two aneleetiodesplabe3ndnbebstodtet tocbs phhoetssetr(@mde shoatre fn ithe figheds) n t he
first electrode plate 3. The first el ectrode plate 3 |ocates
in the top loicatéseon she sceondeleninds plate ghand Jaeerthe Bryreleatrodegdattn upper
el ectrode; é\/ﬂi | e. the spicond el ectr.ode IpI ate é] is connected to the gyound
via the houdi R3THie the NaBa i RFRCEriRBRTOEEsHNtIG BrAqFgs gast B PEEOWCEs a

0rgUnsed. el G chepTUBTERFIRE 0K RuPud W TRIEL Pl 5L B Red e °
7,18nd the ga5 is excited by the power supply between the first electrode plate 3
and the second electrode plate 4 to generate plasma; the plasma reacts
with the substrate; and the product of the reaction deposits on the -
substrate so as to form a film, while waste gas produced by the reaction
is drawn out via the gas outlet port 6.

20 - As shown in Figure 3, in this embodiment, the first sub-electrode
plate 31 is a rectangular frame, and the second sub-electrode pllate 321is
also in a rectangular shape and located inside the rectangular frame of
the first sub-electrode plate 31, that is these two sub-electrode plate 31
and 32 are arranged to be concentric nested, wherein the second

25 sub-electrode plate 32 locates in the hollow region of the first
sub-electrode plate 31, and the inner second sub-electrode plate 32 and
the outer first sub-electrode plate 31 are spaced from each other by a
certain distance and are insulated from each other.

As shown in Figure 4, in this embodiment, the distribution units

30 are capacitors, and the power distribution device 9 includes a capacitor

9



5 vacuum obt ai ni ng devi ce enables a suitable vacuum | evel to be obtained
and mai ntai ned inside the reaction chanber .7 during a plasma processing
process, and the gas input device is used to input a process gas into the -
reacti on chanber 7. The reaction chanber 7 further has a gas outlet port 6,
and gas 10 inlet holes 5 of the reaction chanber 7 are distributed on the
first el ect€dbdendl a ecapacitosulst;r iaeht @fbshesewceanasitorsois stespactivebhe

fi I h d el d f he fj

ol oct Eiéed&?%{rie%gé;é‘&ﬂ%ﬁzﬁfﬁ& ﬁ%ﬁé&&%B@%ﬁg%ﬁ%&gs@‘ﬁ%ﬁ?oa%o BlaE S gas i s
i nt i t ti 7 .1 nl hol - th
brocess 15 ds 8°shEr fis SR SRR B ds CRBRRIPA, B BES RS- PRTER oge
plate 3 angplt%@ 3%6@@{11%8'&%%@%? @i%eco?%rfeetegfgeﬁ&ﬁ&eseebﬁaf%ga-et&tm@érra

reacts wt he “su rate; "and the product o e reaction posits on the
substrate sglads 32, fa%é@;%cﬁiv'e%a?@d:i't@rmQtsg%%r_fﬁs@@_h@lﬁﬁig yuB-BEeotaRid | on is
drawn out via the gas outlet port 6. 20As shown in Figure 3, in this

enmbodi ment , plabe donssituteubnel éstribdtopl btanch] amd all ebstaitmticar Hranckes and

t he second sub-electrode plate 32 is also in a rectangul ar shape and

| ocat ed i nstigecarected impgirldel frane of the first sub-el ectrode plate 31,

that is these t sub-el ectro late 31 an 2 ar,e arranged to Jbe. '
concentric nest dCaMRS THEH tth?g(%légcp&%er Qgtpéﬁbé%meﬂ}er BB‘é(eﬁ%&PQiéélelvb%eat es in
t he hol | ow § eqi . th j sub- t .31, the:d second
sub-el ectr og’eg%ﬁ%gt]gglgg %ﬁéé{iiecedﬂfdér%%? rgs)f qgﬁﬁggf%éﬁéo%%ﬂgﬁa@el%?ﬂglﬁte '
spgaged fro ; i } _ : i ach
or gy 11 OB AR ARGy U BIIARIOR de v E DAE PR PR MU d Dy

di stributi otheupdpai®Ral & el ¢apaitoand2 tihehpgyeweddistribltionodedewidGe 9
includes a capacitor C 1 and a capacitor .C2; each of these capacitors is

respect i vel gnd dhersepdratolypnepef ta ithe swp shbatleoidedpinlates d1 amk 32 okt

el ectrode plate 3, that is to say, the capacitaor, C 1.is connected.to the
first sub- eihechirsisdepitade Mates dﬁmfilsealb%ng@Pdczlnuétlegﬁﬁgdq%ert%f thfe

L AR BN N TR AT R N S
al {5 di stri byti00-RIAAEAEAE S 1F PBAHEI Pa ¥ HR! center part of the first
electrode plate 3 can be made to have different electric field aistribution,
so as to avoid the standing wave effect and the edge effect of electric
field distribution of a big electrode plate, thus enabling the plasma
processing device to obtain an uniform distribution of plasmg during the
20 processing process, and improving the uniformity of the plasma
processing. A
Moreover, the plasma processing device provided by the present
invention is not limited to the case of two sub-electrode plates and two
distribution units in the above embodiments, rather, it could includes
25 more than two sub-electrode plates and more thén two distribution units,
that is to say, the power distribution device includes at least two
distribution units‘and the first electrode plate includes at least two
sub-electrode plates, and the respective distribution units are connécted
in parallel after being connected to a corresponding sub-electrode plate,

30 and the respective sub-electrode plates are insulated from each other.
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It can be seen that the power output fromthe power supply device 1, after
bei ng i npedance-matched by the matching device 8, is input 10 into the
power distribution device 9, the input power is distributed by the
capacitor C and the capacitor C2 in the power distribution device 9, and
then separately input to the two sub-el ectrode plates 31 .and 32 of the
first el ectrodeApl thi's tynegihe i PaweL SEPRly dAUIGENSuLPRRGCICHt ) EbR PATTCE he

ly. . [ 1 h b: el d I 31 2 of th 15
Fivet o ocidafEoiip achled e KT mbER e ikt 45 aRaE adfe B s i i e
i <iri buti ooy AEViEe AR e AR DT BE ool focf oy

of el ectricyfhBkd ofi ther sublelVirade pldted ol Bt FiogleeRicaicRle phads, ¥mpEinng the

pl asma processing device to obtain an uniformdistribution of plasma during
thes 20 proeedsipogtipnocfshe pover nisr ayputgtd e contdspomidiyg ofubt-bkecptcakama
processi ng. Moreover, the. plasma processing device provided by the
present i nv@laté,orands amt individual tedectiis chskd ofs t@hiaymsio ebetsreandecgabat es

and two di stribrtion units igthe above enbodj ments, rather, . it,coul

includes 2hrsfeetiafiplate WGsuelests spléﬁ%twgtiﬂghet@wmyd

ot et tvanditht Singtritby, < pRsiR gehRfPH lad) BAch b RADECAE IE
least two sy %@Cﬁw&%? NedhRSis 3AGs LRBuSRIPRS tdptGiriant LnPrhPHrobeds are

connected in parallel after being connécted to a correspondi ng

sufp el ect r oggulyl Alteereffirndhé IRE C¥IPalvive pobidddeby ribdke eplsdimantecan
i nsul ated from each ot her. At this tine, the power supply device is

connect ed tebtabe powenifdirst rplasmiaordisaibhuteon, sndehenuaiforgitievotetheand t he
power of the power supply device is distributed into several portions
correspondi@@Qsétqdh@hﬁl}ﬁﬂhﬂséﬂcﬁ%ée@ub-eI ectrode plates of the first

el ectrode plate erein .5 each .portioon of the power is,input to a

cor respondi ng s%%@ﬁyr’ ol Bi‘%%“é?ora and; e ﬁaﬁa\éﬁ%@%t% ghff iRe s
obt ai ned bef: .2aC ahs e -r.qd I n RGN | ecit | at e
to control (?]}\i/gﬁggtrigﬁt iy}lﬂ%’et Iﬁgﬁilﬁge?@?t gﬁg‘i@pgg{sﬂn@lgengr %{gd%glﬁi%%r%leegch

sups el ect r oglgRIiRIrS,; s@MHat iR Tﬁb%@&ﬁamfew{d ch&h shbseladiredeoslated captal N an

uni form process 10 result. erefore, the PECVD device provided by this
enbodi nent gdjnsted by @djustingorie py@lser odi gig i dapaicotor aoanédteduno f them ty of
the deposited filmis thus increased. Preferably, the capacitor C 1 and
t he capaci t8tb-€edtrodehepladererthus sthe bdendty dend ctheapimtersitiyofbplasma
enbodi ment gér?erggé,&j %g/agilgh sub-electrode plate can be adjusted to increase the
uniformity of plasma obtained by a capacitively coupled discharge of
20. the entire first electrode plate 3, and the uniformity of the result of the
plasma processing process is thus increased. »
Further, as shown in Figure 3, the two sub-electrode plates 31 and
32 are provided with through holes 5, and the through holes on each
sub-electrode plate are provided with the same size, the same shape and
25 the same density. Of course, in practice, the size, the shape and the
density of the through holes on different sub-electrode plates may be
different.
In the above embodiment, the distribution units of the power
distribution device are all capacitors. However, in practice, they could

30 also be inductors. As shown in Figure 5, a schematic diagram of a
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15 capacitors, so that the power applied to each sub-el ectrode plate can be
adj usted by adjusting the value of the capacitor connected to the

sub-el ectrode plate, thus the density and the intensity of plasma generated
by each sub-él ectrode plate can be adjusted to increase the uniformty of

pl asma obt ai.ned by.a capacitively.coupled discharge of 20 the entire first
el ectrode pﬂlé‘flélts(glf énﬂfiatsm-,a PRPE oTSHRE WOHICE HE Wadf tmgiflch‘i(é B ysgd to

P e SORRREES T Babfilfors") 825 ffbsciburich A0F TS sREmAL e WiERAREE S
and the thr@éﬁ%eﬁi%%z%lagm%%c%ggng &&Hikeds Miate s3R] MAViIndeGupk higt he

sanme size, e sane ape he sanme defisity. O course, in practice,

the size, tinatshapedigfibitién denizs tareoindidotd)r andhtheolpesyern dikitfibatient
sub-el ectrode plates may be different. In the above enbodi nent,

t he5 di st ri bdgvioa Unindudes nneinsmetor dilsand bnt insluctier L3¢ each ialductepisci t or s.
However, in practice, they could 30al so_be inductors. As shown in Figure 5,
a schemat i cregpegtis@hyororneetedcts onst of theaswargleezadsiplgtase of e firghi ch

i nduct dt | th i t in.the distrihuti its i
Shown, The HEPHBRETE baRIEaR (Prenspi Herip Pietveld Roetuitdd;ty B, HA 5 ong
shoun. Th Erdetbetiiedn Pl Al Bidvess hy°H Hylid s
pover di st g shede Blate P iUy ARG 2 08 Giihcl SRS s @R 07 |,

each i nductQih-kfedtRSREPIaMe! 32 ;CaANPEGH R Vo iRARcRT hhE RYbcehRshoRdimgn! at es
of the first electrode plate, that i's to say, the inductor Li 1s connected
tol@ he firsgutseheottedd r piketepl edvestBuit@andrchedistidbation LBrarchcoramtt adl to t he
second sub-el ectrode plate 32; a respective inductor and its correspondi ng
10 sub- el edistrabetiph hrenches are goanepteddins pardieli Hsefarahbh, thgnimdactor

di stribution branches are connected in parallel. Preferably, the inductor
Li and the khdaid e insugter ajﬁﬁtaé‘dﬁ@abﬁ% ters. In this way, the power

the i nductor cotfelisdvay e DoV, safleh: Rodey sAB kg% BRELET, “and
the intensi 5(¥ju9{edo!l$)§ p%djggﬂggagﬁé D¥RAGY SHE- ;i &l?étb?déoﬂﬁé’étéldi %o aﬁiﬁJst ed

to increase the uni asma obtai ned by a capacitively coupled

di pghar ge .ofy-Bee@fddd eplaté Stthab eelid odendityat gnd afitk tidgennity oofri phasafa t he
result of the plasnma processing process is thus increased.
generated by each sub-electrode . plate is adjusted to increase the
unifofmity of plasma obtained by a capacitively coupled discharge of
the entire first electrode plate, and the uniformity of the result of the
plasma process.ing process is thus increased.

20 | It could be appreéiated that in practice, the distribution units are
hot limited to the above mentioned cases, rather, the distribution units
could include both a capacitor and an inductor, and respective
distributing units could be identical or different. The persons skilled in
the art could obtain distribution units in the form of other circuit

25 . constitutions according to the basic concept of the present invention,
and as long as the object of the present invention can be achieved, these
distribution units aré considered as falling into the protection scope of
the present invention.

In the above embodiment, the first electrode plate includes two

30 sub-electrode plates, however, the present invention is not limited to it,
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201t coul d be appreciated that in practice, the distribution units are not
limted to the above nentioned cases, rather, the distribution units could
i nclude both a capacitor and an inductor, and respective distributing units
could be identical or different. The persons skilled in the art could
obtain distribution_ units in the formof qther circuit 25 . constifutions
accor di ng t'@theiethsabirst elsstrode piate ﬁ@awr@@ﬂ? fPH(FeH%@‘bﬁWOa%\J&"ﬁ]sGCF%’t& as the

obj ect of the,pre t i ti b hi d, .t di stri.buti it
ot Conai adBtaciRd 14 EMAIS" (HE" pREVAR P e, ghlATR S b Blan cthe ™ t©

i nvention. sttt ol . ' first electrod | at
I ncl udes tV%O%SgSbﬁt{aﬁbgéltopoég%‘;lgﬁétﬁgg?é?%(g%\?{g?f@%ag %vgg'seln'zsi n\?eﬁfi (r)g ?spngt ©

limted to it, Ik ahdeblibRank! i sed@sd et dihring d’fﬁﬁheil?;l@llsﬁﬁ FO¥eSsingan two

sub-el ectrode plates, and accordingly, the nunber of the distribution units
in 3he powedewist pidnitiednbgethe eprasgntl invehtiomoie désemittedo.in detail inl n the

foll owi ng, the second enbodinent of the plasma processing 5device provided

by the preseonndgciiggnwidnthesfigeses.i bed in detail in connection with the

figures. Second_enbodi nent .. Figure 6 is a schematic diagramof a
circuit of the éﬁ%@ﬂ&—eﬁ&&l&frﬁq devi ce provided by the second enbodi nent.
10As shown in F.Fgéjﬁl% & ihg RLASHARS Qﬁgglsain'fgofle%( | EfcRitOVrdetk blylasma
processing device provided by the second embodiment.
10 | As shown in Figure 6, the plasma processing device provided by
| the second embodiment is basically similar to the plasma processing
device providéd by the first embodiment, wherein the first electrode
plate 3 includes the first sub-electrode plate 31 and the second
sub-electrode plate 32. However, the difference between these two
15 embodiments is that: the power distribution device 92 includes a first
capacitor C1 and a second capacitor C2, and the matching device 8 is
directly connected to the first sub-electrode plate 31, while the second
capacitor C2 and the second sub-electrode plate 32 are connected ‘in
parallel, in turn connected to the first capacitor C1 in series, and then
20 connected to the matching device 8.

It is equivalent that the parallel branch consisted of the second
sub-electrode plate 32 and the second capacitor C2 is connected to the
first capacitor C1 to form a series circuit A, and the series circuit A is

-then connected to the first sub-electfode plate 31 in parallel.

25 In the following, the third embodiment of the plasma processing
device provided by the present invention is described in detail in
connection with the figures.

Third embodiment

~ Reference is made to Figure 7 which shows a schematic diagram

30 of a circuit of the plasma processing device provided by the third
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t he second enbodinent is basically simlar to the plasma processing device
provided by the first enbodi nent, wherein the first electrode plate 3

i ncludes the first sub-electrode plate 31 and the second sub-el ectrode

pl ate 32. However, the difference between these two 15 enbodinents is
that: the power distribution device 92 includes a first capacitor 1 and a
second capag¢mbediment.ads shewmtihthe dewicsea slirg glacdrads) MatndBt Bt to t he

fi b- el d I 1,.whil h ' dt d

stEfta cct 7 ospapee SR piatcinc Tl Sr R ER APFRRAR P et €0 The
el ect r o Ly et o

IR R 1 L e e R L et

sub- el ect r oglen Ri@tod? piitd 358 BRCHHH ef MG ButiorCde i 9ONNAchRIpta@nide

first capacitor C1l to forma series circuit A and the series circuit Ais
t hefi connecprsteisgingh@evicesihchidesed €ebt ogigadgitaat €134 sevopdrcabheitor £33, t he
following, the third enbodi nent of the plasma processing device provided by
t he presentthind eapacitor €3dant aifousth eapistitirl C4n connection with the
figures. Third epbodi nmen ference is made. to Figure 7

which shows a s&ianpased Ei?a&if‘arﬁe@QBfi snthq%gmqntﬁhwe i ‘r%‘rﬁrécé%‘é‘? ng
dext o OV ERIGRE L T, BRI e 7SRRI BLRe bR aied |
Sub- ) ot CRUBIERL n oSS P\ Bl £l Moceanty
di gori buti opaghditcsreCH ate added pinks NfeSpowepalisEitaicie \destcd | waestiee fi r st
capacitor O, a second capacitor C2, a third capacitor C3 and a fourth
capaci t or Cfourth capacitor C4 and the third sub-electrode plate 33’ are connected
in parallel, in turn connected to the third capacitor C3 in series to form
a series circuit B, and the series circuit B is then connected to the
second sub-electrode plate 32’ in parallel.
15 Preferably, the capacitors in the embodiment are adjustable
capacitors, and the power applied to each sub-electrode plate can be
adjusted by adjusting the capacitance values of the capacitors (e.g.
capacitors C1, C2, 'C3, C4 and so on), so as to further improve the
uniformity of plasma obtained by a capacitively coupled discharge, and
20 . the uniformity of the resullt of the plasma processing process is thus
increased. Of course, the capacitors mentioned above may be replaced
by inductors, or replaced by a combination of capacitors and inductors.
As for the shapes of the first sub-electrode plate 31°, the second
sub-electrode plate 32° and the third sub-electrode plate 33’ in the
25 embodiment, they may be nested circles as shown in the Figure 8 for
example, three concentric circular sub-electrode plates (the first
sub-electrode plate 31°, the second sub-electrode platé 32’ and the third
sub-electrode plate 33°) are arranged to be nested in each other and are

radially arranged in order of size of radiuses, wherein the circular

30 sub-electrode plate 33” with a minimal radius is located in the center,
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Conpared to the second enbodi ment shown in Figure 6, one sub-el ectrode
plate is added into the first electrode plate of the third enbodi nent, and
accordingly, the third capacitor C3 and the fourth 10 capacitor C4 are
added into the. power distribution device 9', and the fourth capacitor C4
and the third sub-electrode plate 33" are connected in parallel, in turn
connect ed tand Hdet pincylarapubreloetradei plater Bés withf ér maiﬂgé*me@d:lluﬁctﬁ t B,

Sggtéhigfer Bt doithe ?séaﬁehgfﬁbl SHlidte t%p MR S DRBodl i ar o
?a’n“Eéaadfuﬁtﬁﬁchﬁ%ftfu@t‘d#a ﬁﬁgg%p BRRAER Vi GRchsr e BT ARATAR (2

capacitors a 180 @R (dAstriBitieh HERSi®YCofNthe
uniformty g? etaglégeg%éiv‘ag&l apétm tivel yscroupl ed di sclﬁ%r ge ffnd 20

thesuni f or anr)zSugB ﬁches rashd tlirdtdih-pleasitaledphne sy np catad ¢ Thi cenlers
i ncreased. O course, the capacitors nentioned above may be replaced by

i nduct ors, orlovegitaced the distbbtinat demsity of dpacthrongh dredes wauthefigst
As for the shapes of the first sub-e| ectrode plate 31 Lhe se ond
sub- el ect r osteb-glegteody: p1&§€d3t1he109htq(h ag theepeidpheie ip| highess w Hetﬂke 25

mbodi th | h he Fi g
ngﬁpi ot hﬂegﬁlﬁaﬁén?ne : i, R Ml S Ry sPEand (e focgfae

- d 2 hird -
sub- ol ect r i) 326 dpqrel” 2063‘?%% e‘?}é’l?‘ T B8 B e on Pl Bt 1 ¢

ragpal ly ar §M@§btt6ﬁ@§me 1P eﬁidzﬁlanorfﬁﬂ:l 958 subhaceirdde pRatei 3TVl ar
30sub-el ectrode plate 33" with a minimal radius is |located in the center,

and the circul alt $uhoed@chatoteppdatice, 3he shiape of theeisubreleattods platd ocat ed
at the periphery. Further, the distribution densities of the through hol es
on the threeos@bn@cédprweslpmctSem the aboveesmhodimpntsarandgitageild he a

increased outwardly, i.e. the di slt%l but i n density of .the 5 hro h hoI es
on the thiriPEane Iae?btslqb‘éée»p?a?léc alh?é &%l 9Tn 3¢ RRMbARRILEN | e,-re) and

S AT Al RO Sl el o
ol ot A oyt pccomiplprigadecr e R o
that on thenhbldsr dnsubeekefocoie pubteledfode plates could be identical or
different, and preferably, the distribution density of the through holes
on a sub-electrode plate in the middle is looser, and the distribution\
density of the through holes on a sub-electrode plate at the periphery is
20 ~ denser. Apertures and shapes of the through holes on the respective
sub-electrode plates could be identical or different. In summary, shapes,
apertures and distribution densities of the through holes are related to
the choice of input power of the respective supply power sub-devices,
and can be obtained by limited times of experiment.
25 Moreover, the arrangement of the at least two sub-electrode plates
is not limited to the manners in the above embodiments, and the at least
two sub-electrode plates could be arranged to be parallel, centrally
symmetric, axially symmetric or concentrically nested or other

equivalent substitutions and obvious variants to the concept of the

30 present invention. For example, as shown in Figure 9, four rectangular
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Itv'is noted that in practice, the shape of the sub-electrode plate is not
limted to the shapes in the above enbodi nents, and it could be a
rectangle, a square, a circle, an ellipse or a conbination thereof, or

ot her equival ent substitutions and obvious variants to the concept of the
15 present invention., Further, the distribution densities of the through
hol es on t haib-elqwénadeyepkaties ehect avdagpdattes heouparableli demd i cespestive
different, %gg {)refe ablf/, the distribution densit&;/ of. the through holes on
a sub- el ectwuelenteade | Rlatee Arqdsrased | apdeAnsylated hErms§achut 88T densi ty
of the through holes a _sub-el.ectrode phat.e at th eri.phery i .20
denser. Ape?‘tqiﬁ’rrgkng é{ngﬂghﬁ%‘ggr o#lsfrﬁ]%u?ﬂ?o eg‘ﬁcﬁollngiu(i%sotdﬁ%t%’ &é%"é&:ﬁ%é

sub-el ectr : | t lreBidfoSili i PR Yateshapes,
apertures g%gpgl&@%aﬁ,bﬁﬂ%%)%g te[ ?eﬂg%git‘ou_? ﬁgg{taklrgguﬁélh%:e&s&are Pe_ gt ed to

t hes choi ce of i nplyt alReVRSte@fthhhen PREMLES,i the HuBBkY of QubLcledbrodevplaess and
can be obtained by limted tines of experinent. 25NMoreover, the arrangenent
of the at |e&$ndedwansthie- Eirscetadeodd plate is nootlimited: éal tho torethraenas s in

t he above enbodi nents, and the at |east two sub-el ectrode plates could be
arranged t omgatioaed|inethe ahowte ambpdiprents.rhut cenlidabe yaesgnthany theegy i.¢.
concentrically.nested or, other equival ent, sulstitutions,and obvi ous,. -

vari ant s tothteh@r%o‘?#@@HtOdep]@ﬁee =5 Nn 'F’ ?0%0P133§§nﬁ’?]§}'elé’sthom
in Figure 9, faour. n 5. .syh-el rogde pl ag%,g 0 be
parall el and %Sbéggia\a}e%ﬂu‘gﬁg eg?rggsesep]_%a%t e?‘ar‘gcg?ggggf}gng I'nsu a?lted from
eagh ot her; JAEGBHAbAINEyide tnPPWRICIFIS NI RUDhOROFAEV VIR rERCIAdRS of the
distribution units respectively corresponding to the four rectangul ar
sub- el ect r oggpaddiatresis Gndividuallgl sonneted ttbaonen spbaglectredet péatoyunder of
sub-el ectrode plates included in the first electrode plate is not limted
to two or téesseibed iethe divstl embadimemsowé covsel sismidar todhe seapad wardror e
than three; i..e. the first el ectrode plate may .include N sub-electrode

pl ates, whettiid embediments; die NOWRMBEHIIRYtiogs deyiggnmay alOoiRRHgEM 1 he

10 distri.buti devi Kncl .N_capaci t W [ f th
Capaci t or's YPGBy Bisrry. SEraer daed 60 B RTEralipnlOrh e RER ' e
d i bed ig t I; i it cf , NgPh g L d
thitd enbodt nenpg A fpihE R ERcitl, AR RE, N el el rods PREe R

capaci tors, cyfedcted iM-pabulidl anddt¥n Soafetididess aclhen(mroe?th neapaesort fian 15
3, wherein the Mh capacitor and the Nth sub-el ectrode pl ate are connected

in parall el saies sbeas twohomntthe (tN}lt)Wase(rMserbuﬁamhci(ﬁ\bd)tihrsex'msi @scwib, as to
formthe (N-1)t serjes circuit; the (N-1)t serigs circuit, the (N-1)th
sub- el ect rothe PNatke' snb-alpetrode Dlete eagddier GYI-A) e capasider age iowngsetdd el and

t hen connected t he 3)th capacgitor in,series sa as.to .
n para(iletl and t er? conne&eg to the (M—f)ﬂl capacitor in series so as to

20 form the (N-2)™ series circuit, and so fofth; until a series circuit formed

by all foregoing capacitors and sub-electrode plates, a second
sub-electrode plate and a second capacitor are connected in parallel and
then connected to a first capacitor in series so as to form a first series
circuit, and the first series circuit and a first sub-electrode plate are -
25 ‘ connected in parallel and then connected to the niatching device. It can
be seen that each sub-electrode plate corresponds to a series and parallel -
circuit formed by the sub-electrode plate and two capacitors.
Furthermore, the respective sub-electrode plates may also
individually be connected to different gas input passages, and the

30 amount of gas flowing out from respective sub-electrode plates are
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20 formthe (N-2)th series circuit, and so forth; until a series circuit -
formed by all foregoing capacitors and sub-el ectrode plates, a second
sub-el ectrode plate and a second capacitor are connected in parallel and
then connected to a first capacitor in series so as to forma first series
circuit, and the first series circuit and a first sub-electrode plate are
25 connect ecbritnobed ahtlstidaalyt kerasctmadmsé gasoficht dastribhitton aéyroeesst can
be seen that each sub-el ectrode plate corresponds to a series and parall el

circuit forgsdabBgve Hbessubstrades e adiusting the dagrribysien oéyplasma, and

Furt hernore he respective subwelectro | at al.so individually be
connect ed t%lr S ]é\'cég?mﬂést en%fogggtgaagg}ggﬁ%ﬁf ﬁ%aﬁ#&éﬂ? B’focge§§mfa oW ng
out fromre IQ,%%Eé ve sub-el ectrode plates are 16 controlled individually,
so as to adli?ust gas field distribution of process gas above the substrate,

thus adjusting fhecslilat ribuipmRcpitedl ABR, thRNplhsmahsrocBsdifgs i digitde -
uniformty of the result of the plasma processing process. 5t could be
appr eci at edpitdvatled hbyplths nprgzeac efpiangicteViades ey i disdribedt laboviee dant
invention have been described above by exanpl e of the PECVD device;
however, incxampld cef thee BIBOYD mdsviamedostavigst uite pragticehethia rahove

el ectrode plate ingludes at |easf t syb-el ectrode .pl ates and t he power
i Stri buti DRCHEPRED Fieuciunndbabane VIR 4RETRAS| HELE IRGAES oISt ol

2505 COULSLEL RS P 8 GEIRLBIRETERI IS, (EYRRR D =

et ch device," essli ng devices

Prpg ection geope l‘égslt *ﬂ%op%ﬁﬁgélécﬁgggléﬁl‘a‘%@s c-mﬂﬂ hBol Besﬁﬁl}?lié@eto?‘mﬂ@r

description is only preferred e nts of the present invention, and is

not used tgpﬂaisﬂiat prbeeskipg ed@rites nuRht honan retahydéwicd) and suth plashth be
appreci ated that, although the present invention is disclosed by neans of

preferred eploadssmg devides alsovéaldnbddi thenpsotacéiomotscope of the i prgsene
protection scope of the present invention. The persons skilled in the art
coul d make yentiosdi Tbahtisode %Y VAei ahevetdescription is only preferred

embodiments of the present inVention, and is not used to limit the
15 present invention in any form.

It could be appreciated that, although the present invention is
disclosed by means of preferred embodiments, the above embodiments
are not for limiting the protection scope of the present invention. The
persons skilled in the art could make many modifications and variants to

20 _the present invention without departing from the principle of the present
invention. Any modification, equivalent substitution, improvement or
the like falling within the sprits and the scopes of the present invention
are intended to be included within the scope of protection of the present
invention.

25
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20 the present invention without departing fromthe principle of the
present invention. Any nodification, equivalent substitution, ‘i nprovenent"
or the like falling within the sprits and the scopes of the present
invention are intended to be included within the scope of protection of the
present invention. 25 dains 1. A plasma processing device,
characterized in that, including: a firGlaimsectrode plate and a second

el ectrode plate ich are arranged ppposite to each other, a .chin
devi ce, a power ldifsPIasng iRsRCEEING ATARe ‘éh?)ré‘\%‘?“%‘if’pb‘ilﬁﬁﬁlfemg‘?‘hng: a?he

1 om each diureloctiodey Bt 8 & spfgRh I RSHE EafT okl I fdliE, * o

di stributio ' h ' LCg; : r: jution
device'is c(g) ne\(ﬁeggo :eg@hkgt%fe |}’r gtrﬁgfcg{g?ggicéﬁ %f’a?e?&?%ﬁﬁfﬁgl\tﬁt}dgigagw

di sgributinghd hpoeesuplytdeipever supply device to each of the

sub-el ectrode plates; the power distribution device includes at |east a
capaci t or and/ otheafiirshélexttrode phite ificdugdsaatrbegwt dwes sibeeldetriode @atad ai med
in claiml, characterized in that the power distribution device includes at
| east two dinsulatpddrom easilk athethe nunber of the distribution units is the

sane as that of .the sub-ele .pl at es, h f t i i buti
units is indivi QL%IH(V‘?,IOﬁﬂgﬁiyre?ﬁdeg’bg%ﬁéeéq}ﬁl%g’lg%‘iﬁgoggﬁnreplog‘feer. stribution’ ' O

device through the matching device;

10 the power distribution device is connected to the first electrode
plate, for inputting and distributing the power of the power supply
device to each of the sub-electrode plates; the pov;/er distribution device

includes at least a capacitor and/or an inductor.

15 ‘ 2. The plasma processing device as claimed in claim 1,
characterized in that the pdwer distribution device includes at least two
distribution units, the number of the distribution units is the same as
that of the sub-electrode plates, and each one of the distribution units is

individually connected to one sub-electrode plate.

20
3. The plasma processing device as claimed in claim 2,
characterized in that the distribution units .are identical or different, and
cach one of the distribution units includes a capacitor and/or an
inductor.
25

4. The plasma processing device as claimed in claims 1 or 3,

characterized in that the inductor is an adjustable inductor.

5. The plasma processing device as claimed in claims 1 or 3,

30 characterized in that the capacitor is an adjustable capacitor.
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20 3. The pl asma. processing device as clained in claim 2,
characterized in that the distribution units are identical or different,
and each one of the.distribution units includes a capacitor and/or an

i nductor. 25 4. The plasma processing device as claimed in clainms 1 or
3, characterized in that the inductor is an adjustable inductor.

5. The plasma processing device as clainmed in clains 1 or 3,

30characteri zed, i n.t hat .t he capacitor is;an adjustabl apaci 1

6. The plasna p?océril i erlaﬁlg\?i c@roa?ssﬁlln& n@%vﬁcﬁ cq%ai %P’ll,%e hal ac‘%lgillnzeg in
that the at uf:.el.ect i A 2 €] rode
plate and aC%aggggﬁafis@Eb.ﬁleﬁ]eagttﬁgd%[q%?%tfjé‘?aSSE%) gl(%'\%eﬁg)?iegpl&'tésﬁr}%ti? F (;%nﬁggétvi ce

i ncludes a §dH—§Iec@ﬁﬂﬁC|%1(a'te apfld @ aS efRBAdC aRAc bleetoden eplatd;Cltheg pdavérce is
directly connected to the first sub-electrode plate; and the second - _
cagaci t or adidtritnetior devices idelaldes tar fidst qipaicitoarandcaseechédapaciar;atheel , in
turn connected to the first capacitor in series, and then connected to the
mat chi ng dewatghingodevice i3, dirgetlyl eemreieddos thandirgb vubeclgstrodsi phages n
claim6, characterized i.n that. the at | east two, sub-e| ectrpde pl ates

incl ude N <M ethec1se688dp capasiton cand gl Secande Sd’g?f\élrecgf%f it oM devi ce
i ncl udes M Lfors, rel it : - ctrode
pl at e 15 a‘?og’ﬁgeo%lrtlérfgéﬁepc?\l}?ﬁegaﬁlai‘ln& %ﬁﬁgﬁﬁgﬁocg%nggﬁeégﬁ%%ﬂeﬁ%E)E%a? h
capaci tor i4}, peid éo?&e@tédt‘[e then gclﬁ?n%gfeq,)gg] series circuit; the (N-1)t
series circult, the (N1)th sub-electrode plate and the (M2)th capacitor
argyconnected in parallel and then connected to the (M3)th capacitor in

series so as to formthe (N-2)th series circuit, and so forth; until a
series circuit forb¢ plasma processing device as claimed in claim 6,

characterized in that the at least two sub-electrode plates include N
~ sub-electrode plates; accordingly, the power distribution device includes
M capacitors, wherein the M™ capacitor and the N™ sub-electrode plate
15 are connected in parallel and then connected to the (M-1)™ capacitor in
series so as to form the A(N-l)th series circuit; the (N-1)™ series circuit,
the (N-1)' sub-electrode plate and the (M-2)™ capacitor are connected
in parallel and then connected to the (M-3)"™ capacitor in series so as to
fofm the (N-2)™ series circuit, and so forth; until a series circuit formed
20 by all foregoing capacitors and sub-electrode plates, a second
sub-electrode plate and a second capacitor are connected in parallel and
then connected to a first capacitor in series so as to form a first sefiés
circuit, and the first series circuit and a first sub-electrode plate are
connected in parallel and then connected -to the matching device;

25 wherein M=2(N-1), and N is an integral number no less than 3.

8. The plasma processing device as claimed in claims 6 or 7,

characterized in that the capacitors are adjustable capacitors.

30 9. The plasma processing device as claimed in claim 1,
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20 by all foregoing capacitors and sub-el ectrode plates, a second

sub-el ectrode plate and a second capacitor are connected in parallel and
then connected to a first capacitor in series so as to forma first series
circuit, and the first series circuit and a first sub-electrode plate are
connected in parallel and then connected -to the matching device; 25wherein
M 2(N-1), aoharactesized imtkafr the atideast two subseleplindg. plates age arrngedasma
processi ng devj in clains 6 or 7, characterized in that the

hce s cl ai ned r

capaci tors 5§ é %Ijtﬁgi'aﬂee pazptelst 8?@@%?59$y%etﬁﬁcaswa§ryo§¥§§flﬁtdl%eQ/ri ce as
A . . : I ¢ fred

cTamed |0 e SRS Bt bt b et o

symmetric or concentrically nested in a plane parallel to the second

el ectrode pl ate. 10. The plasma processing device as clained in claim
1 & 9, charact ¢0j Zgtk iplaginat psdapeimngofdetviiee als chfiated in slabmelleotr®de
plates are identical or different, and the sub-el ectrode plates are

rect angul archaygamrizedcin thatashapes ef theat deast two sub-electrode plates are

identical or different, and the sub-electrode plates are rectangular,

square, circular, or elliptical.

10
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