PCT/ CN2010/ 080121 PLASMA PROCESSI NG APPARATUS Fiel d of the Invention

The present invention relates to the field of sem conductor manufacturing
Stechnical, and in particular, relates to a plasm processing apparat us.
Background of the Invention A plasma processing apparatus is wdely
used in the manufacturing process of current integrated circuits, solar
cells, flat panel displays, etc. The 10 plasna processing apparatus w dely
used in industries includes the foll ow ng types: fo?CH%Q%BFE@SOEH

direct-current discharge gl QSNA PROCRSEING APPARATe} pl asma (CCP), inductive
coupl ed plasma (1 CP) and el ectron cyclotron resonance (ECR) plasma. These

types of plasma processing apparatus are currently used in the process of

Physi cal VaFRfldQﬁRHéilh'\/gﬁ i6RVD), dry-etching, 15 Chenical Vapor Deposition
(CVD), etc. I'n the VB process, Magnetron sputtering technology is nost
wi del y used. Thbe peesenbinggytidnsretatesciorthe dieldt dfesemicindpoioe matiufasttringur r ent

power suppl h r 0 t r. metal oxide, the typical
nmet al isgm?{ecﬁ@? élé?%‘%ﬁ‘%%%%h%ﬁ%’?ﬁ%SPg&éeﬁg%%ﬁwggﬁ@g usgenerat ed by the
direct current power supply 20 so that the naterial of the target is
deposited op_t fer rocessed so as to forma film In addition, a
magnetron i @a&kﬁﬁ@ﬁo&bﬁ%iﬁy t'q’%rget ‘to increase sputtering efficiency.

I n the current AaguamacproRe9mRS appaRilee i hidely rudebeinPie Piepeffturingr

integrated circuits, in order to increase conformal coverage of_ pores, the
25 piasma deiPSPES/Of QUreanh HHedratas) ClirsithPolar Gefviat iPaRelcsniayss 8¢ HAE bi as on
the | owgs ep@einbiEcdding RiarSld ln/i‘de%ﬁ&éé/chﬁ’utihﬂé’éﬁieé PRRidbS #eRABIIngON the
wafer or etch the wafer,” so as to neet the process requirenents. "Fig.1l is a
schemat i ¢ viye@siofort exarspleucditgctcyrent diseharge PlaBmapprapacitive casiplgdown in

ol S e B85 PECBLETRBELRTS.RES S (35! Spe° ARl A00 220
magnet r on 4resenamcey({ER) plasinbe Theseypes of phasnia psicef¥ing apparatusparey 41 i s
currently used in the process of Physical Vapor Deposition (PVD), dry-etching,
15 Chemical Vapor Deposition (CVD), etc.
In the PVD process, Magnetron sputtering technology is most widely used.
The technology is to connect the high-power direct current power supply to the
target (for example, metal or metal oxide, the typical metal is Cu, Ta, etc), and
bombard the target with plasma generated by the direct current power supply
20 so that the material of the target is deposited on the wafer to be processed so
as to form a film. In addition, a magnetron is arranged above the target to
increase sputtering efficiency.
In the current advanced process, especially in the PVD process for
integrated circuits, in order to increase conformal coverage of pores, the
25 plasma density is enhanced by using an induction coil, so that bias on the
lower electrode can more efficiently attract ions to deposit on the wafer or etch
the wafer, so as to meet the process requirements.
Fig.1 is a schematic view of the structure of a current PVD apparatus. As
shown in Fig.1, the reaction chamber consists of two parts, a sidewall 1 and a
30  bottom wall 2, a target 3 is provided on the top of the reaction chamber, a
magnetron 4 is provided on the target 3, the first RF power supply 41 is
connected with the coil 7 via the first matching network 42, and the second RF

power supply 43 is connected with the electrostatic chuck 8 via the second
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connected with the coil 7 via the first matching network 42, and the second
RF power supply 43 is connected with the electrostatic chuck 8 via the
second

PCT/ CN2010/ 080121 matching network 44. The direct current power supply 6
applies direct-current power to the target 3 to generate plasma and attract
ions in the plasma to bonbard the target 3 so that after being sputtered,
the material of the target 3 can be deposited on t h&GAEN0I0R8018hown in

Fig.1) on th‘%t&ﬁﬁ‘g%ét@:%ﬂ@% Crief Wit Burreht Ig[@m%gg#lé%fgsapﬁ)ﬁ& BreRrEn2PP! ' ed to

the electrostati ¢ chuck can generate o attract r1ons,
that the ef pewer @ftfpotﬁe‘geﬁla ] g@nerahe plesmamndvatttactTioes doithe Blaapyl foes the RF

ower of th t o) amber . .S0 as to
Porther i nefanbadinETaBls ko SRl Sk BbOudE (hE AL of RTRRIer 302, 7501,
cover age of carmbe tapapited watties wafermottshewmm Eng 1) b tosveleetrostatitecucrRiBl em i s i n

that since the, coil 7 | rOVId I,Nn e re i on chanbe and t he
borl 7' hie I Sy, ine R pBiyBL adiee b B SeQtrostali roeR bicof et RF
sputtered byelpbias@attrket Pheysithat fie 6t of ber@LfMRIgNGANSIRR! InhRH @S, tThel ”t roduce

I mpurities, coi.l 7 and the target 3 shall be nmade of the sane material,
thus fl exi bF‘P‘P??PP"FSn‘QPe? 2PWsE PR et RE P&M@éé’t‘@ﬂ%{‘ﬁd"i‘h@edﬁg‘ﬁt'oﬁf the 15

appar at us |§hérﬁl§ére§§§§lto furlFRF thep&ideQps pparsﬁbal 8RS 2nB i P seﬁe 7isin
the reacti on chanber an particles w be accunu ate on t e surface

of the coil ofmoewowcpvereaep?lshederrgtehmam@éomHrewefeer to be processed and at
the samg,tinme gyt ItHeZB?ob%rﬁ:\_?:E'tﬁéteaﬁ He &dver I2pB6kie dlllsldéjgf h%duced 20

Summary of the Invention sen I Vent i on provi des a
processi ng EqapHmmchmnand hhe ewil 'ébdasveverty HighaRE bidseltmvmy Elmlyofhat tme vvaf er

contam nati u rticl for d on e surface af the coil, during
sputtering. i ¢ gsP%tt%ag ?)‘F(?Eq ﬁ??yﬁgtt &t 79 Yy Beng Spuered et her

sol ved so tim&b?lhdf&alrﬂﬁuh mgislmetmg?l ehﬂltﬁeﬁﬂg!ét afshiall et Mmagetof G sbmeldnproved.
In order to_solyv e ,aboye probl e t he present |nvention prow es a

pl asma proc@@%ﬁg gﬁﬁgﬁﬁgug’ n@?lﬁﬂ'gﬁﬁeleﬁt'%ﬁ techand thecgek ofahsve the
chanber ;5 t hgppRa@8ts irtrédaeal Adnaecee@mh@%nsﬁnémb@fn it ihkoif P& fPhkace of the
target contacts the processing area inside the chanber, 30The chanber

i ncl udes an'9agten %ﬁm@rﬁnﬁmcl%ﬂmmamymu@@my@thwr@geo&thenber whi ch
are super pogsi whidhwil'dasty Al heWdler RAIDEIoCLS R A Ao uaflE" ! he

i nsul ati ng sub-chanb he 1 nsulating sub |nsulat|ng
mat eri al , tmeﬁheeuhzemmdﬁclever ofithe tdrgetoull beseduogd. of net al

20 Summary of the Invention

The present invention provides a plasma processing apparatus, which can
solve at least the problem of the wafer contamination due to particles formed
on the surface of the coil during sputtering.

The problem of target utilization can be further solved so that the

25  utilization efficiency of the target can be improved.

In order to solve the above problems, the present invention provides a
plasma processing apparatus including: a chamber and a target above the
chamber, the target is located above the chamber so that the surface of the
target contacts the processing area inside the chamber,

30 The chamber includes an insulating sub-chamber and a first conductive
sub-chamber which are superposed, the first conductive sub-chamber is
provided under the insulating sub-chamber, the insulating sub-chamber is

made of insulating material, the first conductive sub-chamber is made of metal
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PCT/ CN2010/
i nsi de the
nmet al mat er
coatings, t
I nsul ati ng
Al ternative

080121 materi al ; A Faraday shield conponent is provided
I nsul ati ng sub-chanber, the Faraday shield conponent is nmade of
ial, or of insulating material electroplated with conductive

he Faraday shield 5conponent includes at |east one slit;

and The

sub-chanber is externally surrounded by an induction coil.

|y, the insulating sub-chanber is a hollow cylinder.

Alternatively, the Faraday shield conponent is a hoPCHRIAILRERI2]1 The | ower
edge of thepjapsig-ati ng sub-chanber is provided with a flange 10 facing
I nside of the insulating sub-chanber, and the flange is used for

toward the

supporting t heArdraiaday sshieldd aoomepaehtis provigedf imsidel ythet Hrsubatingna

processi ng
provi ded at

SRREA b, bt iRke) PRSIl Bom SRt FRIBRIR ot “and

e ] ol nt " of raday s

conmponent, and

ext ends t owsnsdlatihg méitered eleshropibtedheith corsductite coatohgs) thecFaradachisieider in a
tate. . Preferabl t he plasma processing apparatus further
C?@B?%%WtWﬁggﬁﬁgﬁgﬁﬁl‘?nﬁﬁ’cﬁdﬁs provi ded between the target and
the insul ati ngTﬁUMlﬁﬁbgnb-cﬁé@FQfiE@xlérnéll?%uﬂ’oaﬁdﬁ! \Atgj@rﬁﬁﬁiabm @mgaaat us .

| ud a second , 20 ocki ng conponent, lch is provided at the
e i %ﬁﬁﬁ“&f'Y%%W—sﬂiﬁﬁ%%@' 'gﬂi“?ﬁés F‘zﬁh%“h’i".ﬁ'wdébrrponent and ext ends
tovard the diragbinafivel, thdParladay sRikidbnipeAiia ERlIobyfinddispended state.

t he plasma processing apparatus further includes a second

conduct i ve subTbadewriredggnefctheirsiialing eibdchsmmlgsét providedswiti@ fangeonponent

suspendeg S
i ncl udes™ an

further inc
joint of th

Preferably,

25 and q@e

15

20

25

30

1Y BivaRGth S Wi G 8 insulating sub-chamber, and the flange is used
for supporting the Faraday shield component.

Preferably, the plasma processing apparatus further includes a first
blocking component, which is provided at the joint of the flange and the
Faraday shield component, and extends toward the direction of the first
conductive sub-chamber in a suspended state.

Preferably, the plasma processing apparatus further includes an isolation
component, which is provided between the target and the insulating
sub-chamber,

Preferably, the plasma processing apparatus further includes a second
blocking component, which is provided at the joint of the insulating
sub-chamber and the isolation component and extends toward the direction of
the insulating sub-chamber in a suspended state.

Preferably, the plasma processing apparatus further includes a second
conductive sub-chamber, which is provided between the isolation component
and the insulating sub-chamber.

Preferably, the plasma processing apparatus further includes a third
blocking component, which is provided at the joint of the second conductive
sub-chamber and the isolation component, and extends to the joint of the
insulating sub-chamber and the second conductive sub-chamber in a
suspended state.

Preferably, the plasma processing apparatus further includes a coil
protection cover, which is provided outside of the conduction coil.

Preferably, the slit of the Faraday shield component in the plasma
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Preferably, the plasma processing apparatus further includes a third

bl ocki ng conponent, which is provided at the joint of the second conductive
sub- chanber and the isol ation conponent, and extends to the joint of the

i nsul ati ng sub-chanber and the second conductive sub-chanber in a 30
suspended st ate. Preferably, the plasnma processing apparatus further

I ncl udes a coil protection cover, which is provided outside of the
conduction coil. Preferably, the slit of the Faraday dHr¥UYEMnent in
the pl asna pRERLANPEISHARE 1A ARPRSIIthaMARIBLUS 1S Tilled with

I nsulating materi al . Preferably, the plasma processing apparatus is a
physi cal vapor PiRig@din i be mlashmse. preqessingb @pparadeshris cal pbysicali wagorhave

following a ; i In the enbodi nents of the present invention, the
Far aday shi g?ﬁ%gﬁt functions as the Faraday shield, and the induction
coil, the insulating sub-chanmber and the Faraday shield conponent

constitute an i | O ail, syste Si pce t he | nductance of the Faraday
shi el d c%)rrponekﬁg:éggi%{élpgﬁ]'g?lis\?ﬁ'gnghﬁﬁfaﬁg‘HWﬂﬁdgan 8%%he coil in the netal
chamber ﬁf thleImahdeémbﬁdﬁmentse@ﬁnﬂie(r)]g?jtlas(ae‘ﬁeein{?érﬁioi:)  thed thddbge §|iﬁaral i nloutS
power, the voltage on the Faraday shield conponent is relative ow. So
the RF bi ascwp?fﬂ%‘tiﬂ%‘ma a%Jg‘Fa%%'aﬁ?y tsrti‘@? ?%\‘galbes‘ﬁfjﬁq’tt?”cﬁ%o nt is

relatively ingatimgisuB-chambef fdrel et IParddagV SmbldPasthpShédt Snehwas aret al ions
from depositing on the Faraday shield cofmponent 15 during the process.

Mor eover, sindeetiongeilisysiget SEwedls induetapeeof the fFatadeyishieldbeompanephisnber , t he
| ssue t hat B dmd I A0 i | L L seont am nat e
t he waf é? Céﬁ'?%’%@ﬁ\%%‘@g@?ﬂ%gﬁg tﬁg]eef g%’slﬂlﬂg%rs}%?)%l c’ﬁ %@B?g@&g? Cﬁhﬁ\{éerglﬁg can be
avoi ded so teishmolegie(seeiFig.1 xmibrihe sameiimpud powvkr, ttie veltaggen tbafFabedaynpr oved.

Mor eover, a_/t:.elatl l. ' r t e Faraday shield copponent 20
fromattrac ﬁlﬁl&%@ﬁ%ﬁ%ﬁﬁ%&ﬁ@%ﬁ/ Igvﬁ'cefg‘%g‘c?z%% Eﬁ'sé)"v@%l ﬁaafp%r%ce ggzg'ﬁhe wor ki ng
life of theFajpgay ahisld combomenints eelatbhariely,t hichosdn efitidrtlyr peévesd. Bri ef
D Dt Ol S SUh B (R TuEb S on TSR0 cBliehent™ et

15 during the process. Moreover, since the induction coil is provided outside of the

chamber, the issue that the coil is sputtered to form particles which will
contaminate the wafer can be avoided, and useless loss of the target material

can be avoided so that the utilization efficiency of the target can be improved.
Moreover, a relatively low bias prevents the Faraday shield component
20 from attracting ion bombardment and becoming a wearing part, so the working

life of the apparatus can be increased and the cost can be reduced.

Brief Description of the Drawings

25 From Figures, the above and other objects, features and advantages of

the present invention will be apparent. Throughout the figures, like reference

signs represent like parts. The figures are not drawn in scale and the focus is
to illustrate the inventive concept of the present invention.
Fig.1 is a schematic view of the structure of a current PVD apparatus;
30 Fig.2 is a schematic view of the structure of a plasma processing
apparatus according to a first embodiment;
Fig.3 is a cross-sectional view taken along the radial direction of the
insulating sub-chamber of Fig.2;




the present invention will be apparent. Throughout the figures, like
reference signs represent |like parts. The figures are not drawn in scale
and the focus is to illustrate the inventive concept of the present
invention. Fig.1l is a schematic view of the structure of a current PVD
apparatus; 30Fig.2 is a schematic view of the structure of a pI asma
processi ng apparatus according to a first enbodi nent s a
cross-sectional view taken along the radial directi SFPT@N%OH@/%ﬁ%I ating
sub- chanber of plg Bis% scHerTtiENFW-8f Q%Qég-]d;mensd:dﬂsﬂuétﬁr@of%ﬁ@?ﬁ?éda‘} view of a
t hr ee- dlnen5|onal structure of the Faraday cup in Fig.2 Fig:.5is a
schemati c v$lmNnd‘_ﬂga structure of the plasma processing appar at us accordi ng
to a second e ; [ S SRS ture of

t he pl asna prgE SSi ngg asﬁggrggﬁgsvgeé"gcdgr ?Sntg tog:'ilqr)l]dotﬁhé/tp?élgrrrr{o)df g?occésgfr'l f t he
present mvapsparatus aEDechrdlngedaBescmd pmbodm@t tamd Preferred Enbodi nents In

order to make above tur nt . 10 present
i nventi onh rrpre '?ya lﬁ?ﬁ%’lrn@ﬁ e p‘gtp{c yolif %d\{%ht?z%%%erﬂr% egs‘" he present
i nvention mad»;iar@tas@eem-ﬂinbedahﬂthdeémbbd;b@nowmamennnmammnct ion with the

figures. Many particular details are cited in the follow ng description

so as to facilitate understanding the present invention thoroughly.

However, th@e@é:mmesﬁlplﬂ&h%ﬂh@fpf@fén@j Erfbedinmded by ot her ways

di fferent fromthose described herein, so the present invention is not
linited to thelpardardal make fbe @beuatabients cleghues odosgivantages of the

10 present invention more easily understood, the particular embodiments of the
present invention will be described in detail below taken in conjunction with the
figures.

Many particular details are cited in the following description so as to
facilitate understanding the present invention thoroughly. However, the present

15 invention may be implemented by other ways different from those described
herein, so the present invention is not limited to the particular embodiments
disclosed below.

Secondly, the present invention is described in connection with the
schematic views. When the embodimenis of the present invention are

20 described in detail, the cross-sectional views showing the structures of the
apparatus may be enlarged partly without proportion, and the schematic views
are just illustrative and not to limit the protection scope of the present invention.
In addition, the three-dimensional dimensions of length, width and depth
should be included in the actual manufacturing process.

25 In order to highlight features of the present invention, parts that are not
directly relevant to the inventive concepts of the present invention are not
drawn in the Figures.

Currently, one of the important factors that affect the processing quality is
particle contamination in the reaction chamber of the plasma processing

30 apparatus. In the PVD plasma processing apparatus provided with an
induction coil, the issue of particle contamination is more serious. The inventor
has found after study that the induction coil provided inside of the reaction

chamber has a very high RF bias which makes it easy for the induction coil to
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Secondly, the present invention is described in connection with the
schematic views. \Wen the enbodi nents of the present invention are 20

described in detail, the cross-sectional views showi ng the structures of
t he apparatus may be enlarged partly w thout proportion, and the schematic
views are just illustrative and not to limt the protection scope of the

present invention. In addition, the three-dinensional dinmensions of |ength,
wi dt h and depth should be included in the actual naRGTANIMPRE0BAocess.

25l d [ j t i ' ' i that are
n order pOsHtEHPed ?@Plg&ﬁ%, éﬁc?ﬁné’i&_oh@%fQé&ééé‘&fth?%?ﬁ%hﬁ’r%nt@%{tk@s

not directly relevant™ e inventive concepts of the present invention
are not dr agiderihe meagtiog nhambetun rasder tp, avsitkcerftaminatiompibe tragteridlaaft or s t hat

affect the pr | ' ' i ' [ n.t action
chamber of Thaotah BE sMeBldd i reanB3ale st SO ALY, Ao BB, ocensi ng
appar at us paftadt Gexibilifytitn meateriah delettiomnarcdntreasdthe costief thé appartatual e

cont am nﬁtion |s .m)ref sgri Ol.{li% The anenhor has,found after study that the
i nducti o coi | Y&V HeBPFsilre PETSSHIMEREN POV AR AHIPSTRAPTOCSSENY high RF
bi as whi ch amkestus! ineabighfiae dohduitimuedil RNprewidedtdiitside of the reaction

PCT/ CN2010/ 080121 be sputtered b | asma, and this . is one of saqurces of the
cont ami nant SRR ARY tFﬁs’%ﬁeb’?en r"g%h‘ﬁeﬂohy Hsiinar builtin Sagrday: ghidldoi d

cont am nat | @mpdriddt 58681 BfficRhtly BRVER the F3ePBnRbESIERTIoh hdRitdrha Same as
that of the target. However, this will afféct flexibility in material

sel ection aftfachceleticerameay shielbhcompenentpdy parisular smbediment affthebove, t he
present ;4 nvga&m%r&ae%gihgg%garamsaérgﬁe ;&%ﬂ?%@&&ﬂ%%@td@;gm ¥hLEh the
p e an

conduction coil i's prov out si the reacti on chanber, the RF
bi as i s redocwinestionsiitithe aocirhpanyingfiguaekay shi el d conponent so as to

efficiently pr?xggh tg%ﬁg%@ﬁ@ﬁ{ i on depositing on the internal surface of

t he Faraday shie A particul ar enbodi nent of the 10 pl asna
processi ng apphBigdl us afsché@atis asentofi avanictos of the ptashes prodesdingel ow i n

Comect | O Sl DRSSP D e I8 i TR g, 92
accordi ng tgrobéssing BparefiB MR a AMansHP WO &t Hitéh tovdr® Bbalehe
chamber 20.

The chamber 20 is shaped to be a cylinder and includes an insulating
sub-chamber 21 and a first conductive sub-chamber 22 which are
superimposed and fixedly connected hollow cylinders; the first conductive

20 sub-chamber 22 is provided under the insulating sub-chamber 21 and is a
cylindrical component provided with a bottom wall; the top cover 25 is provided
on the insulating sub-chamber 21. The top cover 25, the insulating
sub-chamber 21 and the first conductive sub-chamber 22 constitute the
reaction chamber of the plasma processing apparatus.

25 The insulating sub-chamber 21 is made of insulating rhaterial, preferably
ceramic or quartz; the first conductive sub-chamber 22 is made of metal
material, preferably stainless steel or aluminum. Wherein, the first conductive
sub-chamber 22 is grounded.

The whole of the top cover 25 may function as a metal target, a magnetron

30 27 is provided on the metal target 25 (the top cover 25), a direct current power
supply 28 applied a direct-current power to the metal target. An electrostatic
chuck 29 is provided on the bottom of the reaction chamber and is opposite to
the metal target, for supporting the wafer to be processed (not shown in the
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15 processing apparatus includes: a chanber 20 and a top cover 25 above the
chanber 20. The chanber 20 is shaped to be a cylinder and includes an

i nsul ati ng sub-chanber 21 and a first conductive sub-chanmber 22 which are
superinposed and fixedly connected hollow cylinders; the first conductive
20 sub-chanber 22 is provided under the insulating sub-chanber 21 and is a
cylindrical conponent provided with a bottomwall; the top cover 25 is
provi ded on the insul ating sub-chanber 21. The top F&V&NZHOOERR nsul ati ng

sub- chanber F@;%ré)mﬂhé B%cfrbétﬁic BRI in§ ifdRIeCH REBRg deiceParss bé&f"gt e

reacti on chamnber pl asma processing appar at us 25The 1 nsu I ng
sub- chanmber device @eﬁ@éﬁﬂs inles (nadshewyn inatheigure) ip pegvidesbinghe eerden ar or

quartz; thegf 'tﬁétedgsaflﬂf‘et OYJOI‘ aF2§%qu Lﬁ%g th %ewﬁ)r%es@ga%l infBYngr | al .

pref er abl y stainle st ee um num erei conducti ve
sub- chanber rezetiors chamobetdatt aﬁheouﬂmil(aotcnhoWnentthqulgonee)us @roviaeyt irf thect i on as a

tal t 7 i ded th t 25 (the t
cover 25 botufty WRHOE et on8igh 2 H R o8 2B ohrene Bl eent pover
to the met abletogatic chiitkedreiCisr istidatol exhalisicthe X8matiny gié datsidenof the bot t om of

the reaction c anber and is opposite to the netal target, for supporting
the wafer tFAEORFHRMRRLed (not shown in the

PCT/ CN2010/ 0801‘3& lﬂ_rshﬂﬂng)sub]'&l*%rrfﬂe@‘%rlQSéxfﬁrhéllyCéw&J&nagd 'E?yan' nalstde a heating

device or a coollng device therein. A gas inlet g shown 1 n the Figure)
i s provi ded®®h1d 18 é'é?lﬂ@ﬁb@frOdenﬁlﬁ’ét@dQ@U‘é'P"tcﬁM apRycesy b er ooreyddei s used to

deli ver @rog,,ggéu(g,ago,' T St&%né?ﬁat‘@ﬂ CHhRpRgy PP@O,]EJ tawg?smoyltal gtrr%tnot shown

in the Flgure) provi ottom wa first conductive
sub- chanber mamhlnmlyetwerh b2.azreticeupiemthet FRE peiwee tdetiedred ifronc thecirstRE | s used

t o exhaust o i f nber
I nsul ating é&ﬁgﬂéﬁgﬁwygﬁ@ﬁs% @)y(ﬁ 'Z’?% |nI%y &lkof]r’aﬁéd Jgg '°"n‘%§\i‘81b96n c0| | 13,
and t he nunbees ¢ génarate mésmmeTHmmhqnelnoylof:MelFréi&?ﬂpywbiesdppw14Tﬁ’f@ The 10

i nducti on CS%M%&JS ected with a first RF power supply 14 via a first
mat chi ng ne coupl es the RF power delivered fromthe first RF

power supply lpPreaebiya doil pidtetinCéuvied 1864 pRIVidelioLitdld® of e h8asdonon
chanber, so asb:téo % nerate plasma. The frequency of the first RF power

suppl y 14 g8 used feprevent s eeairerpagnetis fiel] enereypeeduced byover 18 is
provi ded ouingiif@ucibn thbf 13 REHCAFRANG fid otsideand is used to prevent the

el ectromagnetic field energy produced by the induction coil 13 from
affecting the OUiasadgy shield component 10 made of metal material is provided inside
of the insulating sub-chamber 21. The shape of the Faraday shield component
20 is the same as that of the insulating sub-chamber 21. In the present
embodiment, the Faraday shield component 10 is a hollow cylinder, specially
referred to as a Faraday cup, whose radius is slightly smaller than that of the
insulating sub-chamber 21. The position of the Faraday cup 10 in the reaction
chamber corresponds to the position of the induction coil 13 outside of the
25 insulating sub-chamber 21. In other embodiments of the present invention, the
Faraday shield component 10 may be of other shapes.

The lower edge of the insulating sub-chamber 21 (close to the first
conductive sub-chamber 22) is provided with a flange 211 facing toward the
inside of the insulating sub-chamber 21, which is used to support the Faraday

30 cup 10 mounted on the flange 211. The flange 211 may be a continuous ring or
may be a plurality of protruding parts which are distributed along the inner side
of the insulating sub-chamber at intervals, and functions to support the

Faraday cup 10. In other embodiments of the present invention, the Faraday
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A Faraday shield conponent 10 nade of nmetal material is provided inside of
the insul ati ng sub-chanber 21. The shape of the Faraday shield conponent 20
is the sane as that of the insul ating sub-chanber 21. In the present
enbodi nent, the Faraday shield conponent 10 is a hollow cylinder, specially
referred to as a Faraday cup, whose radius is slightly snaller t han that of
the insul ati ng sub-chanber 21. The position of the Farada 10 in the
reacti on chamber corresponds to the position of thePpﬁﬂagin et 13
outside of &hL1@ead B@Hioﬁh!e@%t%ébinﬁ@@éi@@ﬁ tﬁétns'ul’étlﬁg@@ﬁ cﬁgﬁ’lggﬂ ifees of the
present invention, the Faraday shield onent e of other shapes.
The | ower e‘org!es der exemplesiie ftaradpysenp @rfa@ﬁeart thret inner @@e afdhe frargday st
conductive FBQ%na&&: S provided with a flange 211 facing toward the
i nside of t |nsu at1 ng s -chanber 21, which is used to support the
Faraday 30 cupFg® imancreds-sectionel i/ieanmeﬁldlongr e fradialgdirettibn mfythlae a
conti nuous (rli be a rotrudi ng parts .whi
i st r bt e shangs elfEenaned B Koot Bla bl Pt PrtoetBhah e e ©
interval s, tansek-fiveskionals stracteteppotHe Fh@dﬁgra@am EIgFJZ 1Rs shewatihethe
enbodi ment s_ of tq esent inyvention,

T

PCT/ CN2010/ (6% h%uﬁ"%yc“é'ﬁ %'Srﬁfﬂ\‘lf’%‘%w&{" qtﬁ%aqt HH@ﬁ"EWﬂa tagt isnBei nsul ati ng
sub- chamber Firadgy B@S 104y 8. nthfonﬁPﬁ?dIB' rRetal B%. 'ﬁ&l@&ﬁbfsnﬁél’poi teldikgeh,at the

i nner side of the Faraday cup by bolted connection. Fig.3 is a

cross-sect i @ﬁa’farﬁﬂﬁmcﬂalﬂ@n'Saﬁ%@etel%dﬁﬁﬂ'l@ct@ rafeh sy afstiughirg dansul at i ng
sub- chapper | Ct e

t hr ee- d:?@nenesff%;ﬁ ?lgsat%rp {?2'? ﬁcrhg Cg ré?%@sgaﬁdggéaﬁ@ F*r%ﬁébgy tﬁ&’ gt TTHEV\% in the
figures, therovidedalongdopatiel dieectionof ﬂjiecFamdaycalp 10zast one sI it 101, that

is, th d = f
the sttt tor, ProsEnibeded, BRGNS I 1RO & Barlky R E R uch o
structure cte |ﬂ<ﬂle:‘tlbeccbil\zel meamahldtmgisl)b charnissrt21 e trenFariaday cag 10
Preferably, t.he aX| di_rection t he

0 ded
Far aday cu pcoiﬁFtﬁe an |"E‘?UF g\ﬁ/ Ieﬁjg ﬁt“%eghé'"ﬁa? B0eK/© ct[]ﬁ Fagpdey sHp % ns as

Far aday1shiigl eblatvely sheillj Rdepara vt la £3il ihhthe Resthiaichaebsn bf clhgmber 21
and the Faraday cup 10 constitute an induction coil system since the

i nduct ance SANVEREPNEhegHRgI0gY, (Seedig.1), the voltage on the Faraday cup 10 under
the same input power is relatively low. So the RF bias on the inner surface of

the Faraday cup 10 is relatively low, and this can effectively prevent particles

such as metal ions depositing on the Faraday cup 10 during the process,

20 which can avoid the wafer contamination due to particles formed when the coil

is sputtered, and can prevent the useless loss of the target material so as to
improve the utilization efficiency of the target.

Moreover, the relatively low bias prevents the Faraday cup 10 from

attracting the ion bombardment and becoming a wearing part, so the working

25  life of the apparatus can be increased and the cost can be reduced. Wherein,

the first conductive sub-chamber 22 functions as a grounding terminal of the

RF and direct current loop, so that the normal discharge and maintenance of

the plasma can be ensured.

Preferably, the slit 101 is filled with insulating material 30, and the
30  insulating material can be ceramic or quartz, which can prevent the metal ion

sputtered out of the target depositing on the inner wall of the insulating

sub-chamber 21 outside of the Faraday cup, so the slit of the Faraday cup 10

is prevented from being short-circuited under severe metal ion deposition. The

8




15 is relatively small, conpared with a coil in the nmetal chanber of the
conventional technology (see Fig.1l), the voltage on the Faraday cup 10
under the sane input power is relatively low So the RF bias on the inner
surface of the Faraday cup 10 is relatively low, and this can effectively
prevent particles such as netal ions depositing on the Faraday cup 10
during the process, 20 which can avoid the wafer contam nation due to
particles formed when the coil is sputtered, and caR PP OBRElusel ess

| oss of thein%@léﬂlﬁ%nﬁér%'i i@bre?é?a@? charhiMf{‘%dtiQ?rwidéd éﬁhb%ﬂhgf%bc' ency of

ow bi e

the target. reover, the refatively S prevents t araday cup

10 from at t Faredangun h@ whieh earnenauserthat thencpveemgerdf the sputieead metapiant , so t he

wor ki ng 25 |.iif " r can be increased and the cost can be
reduced. V\héé"r"erﬁ)ﬁ?éstutre'}??%ﬁgﬁc@%dfngucti ve sub-chanber 22 functions as a

groundi ng t er rfMos¢ovef, thérEariéagcdp dirie obt limitedint bé made of mettdl ahatehal nor nal
di sch i nt f t I b ured, Pref bly, th
it 10151 o MRUGTERE PrBavatiio, Bl Aare 35750g arronbtrelal i ng

mat eri al cacorducthey @dtingor quartz, which can prevent the nmetal ion

Sputtered out Pf t he 1‘tar et depgsitin n the inner wall of the insulating
sub- chanber 21" fArgleranie  $ELYMERL P c e, PEesenhdnygntionoithe nelagMaaday cup

10 is preveﬂ_&r)ﬁgséﬁﬁgaapwéﬂag fordrtindliiddsUh iRd bWRIRG RRYRINenT®t 8hd/oP]

deposi tion. _
PCT/ CN2010/ $89nd blacking|cempegenied%ri al is preferably ceranic etc, and is

provi dedy at  t hgsShbjn H F@I? tﬁ@fir%?%l}?c%l‘fﬁ FE"E’BOMt%H i% ﬁFb\ﬁdb%UEﬁqh% e the

coverage of the sputtered neta t resulf”inashori“cCircuit.
Mor eover, téfdhedengad1tand the Fasaday cun 10,taed exberivle towam thé direttadn ofat erial 5

and may be of i at i.n terd whose surface 1.s el roplated with
a condﬁcti V@E?ﬁg ‘.§°r?§u§twe édq' aﬂe?e%ﬁpa%ﬁgs%wggisﬁéﬁt J“Eﬁ ﬁ'isﬁg)}oﬁgﬁgent
Llnvechi on, tdmppicas g& i@fd?;':lﬂilals 'ring-sbm?, ngeISrko_‘suréd&&din ithwéafdgseraifdzgst ] _
ocki ng cogponent . and/ or a sec acking co nent ) shown in
o R R RS o ok B VerSorae SHAgHeGaRT 6 Tahgs 251 At gt 1 e
flange 241 ipBglatiftesdtRemsalercp ah8 thBdsperden Extdnaivg! shrt BBcid thedidton of the

first conductive sub-chanber 22 in a suspended state. The first bl ocking

conponent 33°tgse fhe inpulating Ayp-sharpler 21 pad teoirst candurdve syreehasmbaraken al ong
the radi us p8s@fhat hetd mﬁ%an%epr@\%téméﬁq?gbﬁtiﬁgp&ﬁgté?m%@%&, fhkange 211
dt sus ed exten

of the 15 insulating sub-chanber 21, an _ en Ing part
bl ocks t he iapdatingsubeehanbas 21 and the firsg conducivestiechambern? wiieh friayst

conductive = : . i ve fraom

deposi ting %t\é@?:ﬂéggég[t '%é?%&h@h%%@é?a%%‘gﬁ%%ﬁ%@‘@r %%ﬁjt?rllgﬂt he first
conduct ke thel-acddayoap @2dusimgdhe disghagbef plasmareste erisar@bnduct i ve
connection, amﬂhé hsei\ec%rtu?1 btl)lgcgir%go%toHEJ%nBr?tt %Et fsalpro%Pded at the joint of the

insulating sub-chamber 21 and an isolation component 26, and extends toward

the direction of the insulating sub-chamber 21. The second blocking
component 32 is circular ring-shaped, the cross section thereof taken along

25 the radius is of "L" shape, and the suspended extending part blocks the
connection between the insulating sub-chamber 21 and the isolation
component 26. Obviously, the effect of the second blocking component 32 is
similar to that of the first blocking component 31, so that metal ions can be
prevented from depositing on the slot between the insulating sub-chamber 21

30 and the isolation component 26 which may otherwise result in conductive
connection, and the stable floating potential on the Faraday cup 10 during the
discharge of plasma can be ensured.

The first blocking component 31 is preferably made of ceramic material

9




20 the Faraday cup 10 during the discharge of plasma can be ensured.

The second bl ocki ng conponent 32 is provided at the joint of the insulating
sub-chanber 21 and an isol ati on conponent 26, and extends toward the
direction of the insulating sub-chanber 21. The second bl ocki ng conponent
32 is circular ring-shaped, the cross section thereof taken along 25 the
radius is of "L" shape, and the suspended extendi ng part bl ocks the
connection between the insulating sub-chanber 21 an&QpW%N$§8ﬁ§9FHn

conponent  2@tc, @i PieStacontiNslo&ling Confponbe 38 a8 Yirebils khdte epmgaent 32 is
simlar to that of the first bl ocking conponent 31, so that netal ions can

be prevent efaterEhsRpRS MY Prefesaldy, dbe selaliee gompenei 26l iapravigesub- chanber
21 30 and t Al 1Rk | 'tcoéfb ' ] S in
conductive ngggttﬁ%ﬁ?e%ﬁg%gﬁgt a é’wgrﬁg‘? [a;'g tg%?@?l#g‘% %fi t dtethllgar aday cup
10 duri ng t Iseladips cempgeenif 26 isaswde ci indsdatimgsnatedal Fhas fto meaintairotiiei ng

conponent 31...5: .Qf Y ceran eria .

PCT/ CN20710/ @bﬁ'ﬁ% ﬂsgl,’aﬁgllﬁdb %@gggghgnﬁbb%\@r% %’gnhbengﬁfo@z bllos(:kB‘rgef erably
made of net edbmpeeantid?l whicthwilsmake thesetorer bibekiad lcpmpbhenti 3 have an
conponent 26 is r%¥iQEg bet ween the second bl ocki ng conponent 32 and the
top cover 28°Palq &850l ati on conponent 26 is nmade of insulating materi al

so as to mai nt AnMsélfrbcaphsHent BAUrth&sproAtE® BeRRISNaRS td6ovePR5ENger 25 and
t he second g}locki n néoggonent 32, which wil| nake the second bl ocki ng

conponent 3Peh 4! chambest ¢ht Specially, thanisplaiemiGoBtPopsRp @helst i s
further (pr ogiIRIMRUNESHhERBCHRPHIBENEA cgépaﬁghttabeaddnﬁe'tﬂs S\br 98 charber

21. Specially, the isolation conponent 26 is 10 provide etween the second
bl ocki ng co@péhegke e tapdcaviee 2b @nddbe secaBl Blockisg compakentt3dsoleiedcover 25

and the seognl ks i3 SINOUE FAich SOIALET BTl UahEL fPiReeoch

ot her, which ensures the nornma e process ¢

chanber . process gad in thachambére pl asma processi ng apparatus of the present
invention may 15 .further, include a second .conductive sub-chanber, that is,
hr o6 sub- chanbEictas Ways seEedindmraife B 458 ofessBliMRAGdTE T | oni ng

erbodi ment sfurthieeinSlede rcsdcohe donduttivé sab-bharaber, flt &YHirké sub-enambes structure
Shown' i h ¢ et gEEsee gt b deshiod Bbe IRy appEbad@e Bur Cher | ncl udes a
second conduct TKHE Second Embodiment
Fig.5 is a schematic view of a structure of the plasma processing
'apparatus according to the second embodiment. As shown in the Figure, the
20 plasma processing apparatus further includes a second conductive
sub-chamber 23 which is superposed on the insulating sub-chamber 21. The
second conductive sub-chamber 23 is made of metal material. That is, the
plasma processing apparatus consists of the insulating sub-chamber 21, the
first conductive sub-chamber 22 and the second conductive sub-chamber 23
25  which are superposed; the insulating sub-chamber 21 provided in the middle is
made of ceramic material, and the second conductive sub-chamber 23 and the
first conductive sub-chamber 22 provided above and below the insulating
sub-chamber 21 respectively are made of metal material; the first conductive
sub-chamber 22 is provided below the insulating sub-chamber 21 and the first
30  conductive sub-chamber 22 is a cylindrical component provided with a
bottom wall; the second conductive sub-chamber 23 is provided above the
insulating sub-chamber 21, the top cover 25 is provided above the second

conductive sub-chamber 23, and the top cover 25, the insulating sub-chamber

10



sub- chanber 23 which is superposed on the insulating sub-chanber 21. The

second cond

ucti ve sub-chanber 23 is made of nmetal material. That is,

t he

pl asma processi ng apparatus consists of the insulating sub-chanber 21, the
ctive sub-chanber 22 and the second conductive sub-chanber 23 25
uper posed; the insulating sub-chanber 21 provided in the nmiddle

first condu
which are s
i's nmade of

ceramc material, and the second conductive sub-chanber

23 and

the first conductive sub-chamber 22 provided above &S%d/&NPUNOEHEL nsul ati ng

sub- chanber
conducti ve

271 tﬁ@sﬁ%ﬁtédh%hb!tw%r %um%nfbfer ”?ﬁ abndreiher 's@b@n& h&nﬁ%&t

sub- chanber I's provided below the I nsulatin

hanber 21

and the fi r§@b-gmral@¢rdaattogethgmoawamethezzeaoboa c¢hambedrofctie pleapanent
ﬁ t he second conductive sub-chanber 23 is

ve the |nsu tlng sub- chanber 21, the top cover 25 is provided

above the s ec ot treoemdbedimest, dolth mm:mbelatumasutanhbmher 2bpnd theesedtind t he

provi ded w
provi ded ab

i nsul ati

PCT/ CN2010/ g%? ég%ugtcﬁg]bﬂ 2Sr 218 ARV ioyinders, with, Rstandislly, idenfifdl second
conducti ve saduschrantherheitht tiegedfasy berithért iveéstidaher diféeht basedhamier of the

pl asma proc
sub- chanber

10
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20

25

30

ssing apparatus. In the enbodi nent, both the insulating
PR

9919%1 Be8¥cond

Preferably, the plasma processing apparatus further includes a third
blocking component 33, which is provided at the joint of the second conductive
sub-chamber 23 and the isolation component 26, and extends to the joint of
the insulating sub-chamber 21 and the second conductive sub-chamber 23 in
a suspended state; the third blocking component 33 is cylindrical and the cross
section thereof taken along the radius direction is also of "L." shape, one end
thereof is mounted at the joint of the isolation component 26 and the second
conductive sub-chamber 23, and the suspended extension part blocks the
connection between the insulating sub-chamber 21 and the second conductive
sub-chamber 23, so as to prevent the metal ion deposition. The third blocking
component 33 is preferably made of metal material such as aluminum.

The isolation component 26 is provided between the second conductive
sub-chamber 23 and the top cover 25. Specially, the isolation component 26 is
provided between the third blocking component 33 and the top cover 25 so as
to make the top cover 25 and the second conductive sub-chamber 23 (as well
as the third blocking component 33) isolated and insulated from each other,
ensuring that the second conductive sub-chamber 23 has a separate potential
and ensuring the normal discharge of the process gas in the chamber.

The structures and positions of the induction coil and the Faraday shield
component 10 in the induction coil system are all the same as those in the first
embodiment and will be omitted here. The coil protection cover 18 is made of
metal material, connects the second conductive sub-chamber 23 and the first
conductive sub-chamber 22 electrically and is grounded via the first conductive
sub-chamber 22. In addition, the second conductive sub-chamber 23 may be
grounded individually.

In the plasma processing apparatus of the present embodiment, grounded

1l




5 conductive sub-canber 23 are hollow cylinders with substantially

i dentical radius and the height thereof nay be either identical or

di fferent based on the design requirenents. Preferably, the plasm
processi ng apparatus further includes a third bl ocking conmponent 33, which
is provided at the joint of the second conductive 10 sub-chanber 23 and the
i sol ati on conponent 26, and extends to the joint of the insulating

sub- chanber 21 and the second conductive sub-chanbe®CIENH18/080ended
state; the b&hb&&it&?iﬁhf‘%,Gtﬁ&ﬂﬂé‘te%nd%twé_SGMJCP%BéfQQLﬂ-IEg%HJ‘geﬁn‘BSS section

t hereof taken al ong e radius direction is also o ape, one end

thereof is RORMCEE sub-chambesi 23) ase at the $anoe Hmednovdegeheve arkbbalow t he

second 15 cgpdyghids n§fgﬁgfdc BBEhertS 10220 e%gﬁesﬂﬁe?ﬁ%ﬁgreq%x%ﬁas%tggkepar t

bl ocks the connecti etween the insulating s a he second
conducti ve padinteraneberf tB8 plasmnan Blocking eompondrie (et &, the firsd dypokinigi on. The

third bl gcki ent, 33.1.S ef.erably m f netal, material such as

al uni num9 Th%gPérgﬁt%ﬁqoa;bdctgﬁﬁ%'ﬁdeﬁ{‘)c'%g i°8 PB@"ﬂ?@g IR PiYied: FRoveGnd
conducti ve Bloauhecharatsy sRidldasshnpdient 00 ©OEMIUre thatShe Farhday shib® i sol ation
conponent 26 is r?vi dedigggt ween Pe third bl ocking component 33 and the
top cover 2808BONENt 19 maintaips, @ ?t@b ecMWgz@taW@'ﬁth%@wﬁam@o%mi ve

sub- chanmber pdmaas well as the third bl ocki ng conponent 33) isolated and
insul ated fromeach other, ensuring that the second conductive sub-chanber
23 has a separ abe ffopewer deliveredfiemehe drstitf PrwensvpRly 1diansnthedistof t he

pr ocess {§as yiafhp i c Lok 3 4 he
i nduct i éﬂ clg)r!ial{brﬁaﬁr?gnt e Fj?al acf ug@:if]g} g%n%ﬁﬁ?ra@gg%%tﬁeﬁﬁggéﬁyon coi |
system ar e Blebmahdhgdmsugpcy lebdke ifirstt RE dowes tsupplyotd meayt bar2MMZ| or be

omtted her Lbe i rat get | cQv i de, of tal nmaterial,
connects th?hgg?br@%c%en lﬂ@t ﬁgeb% g gﬁgaé%é% féu‘g%%%%éaﬁpro&eréﬁ @Snducti ve
sub- chanber el2tredtatict chuck|29y(trendaies hgiderinde thessecontendtchiag netwsHdazi ve

sub- chanmber 22..1n ado&i ttgho%ﬁ the second conductive sub-chanmber 23 may be
grounded i ntft 87 HL9F152e e FRPBS-asma processi ng apparatus of the present

enbodi ment, gr ouBAGHer embodiment of the present invention, the second RF power
PCT/ CN2010/ 080121 conponents (that is, the first conductive sub-chanmber 22

and the secBHRP'¥%8ndjte is%o%ﬁ‘-m@?f‘@% mgyebatorified dik the RBSPROVI ded
apove and Delopesdifly Jpphaay RE“ﬁo@vrf@rﬁﬁﬂ&.%f‘tthéoelé&rc%ﬁ%{ Endcke 2g! gehar ge and

stabl e nmai nt enance o e plasma. Bl ockinhg conponents Is, the first
bl ocki ng 5 geHpesfairedly, bold thadirsthgandupliveckilneharargsotieand ¥8) sesandpr ovi ded
above and b : ALaday. i 4 e Faraday
shield corrpgélrfe&re\{tc ﬁ%sﬁﬁnt al %r:ﬁaﬁtegg@ﬁgﬁ ?q??a?t‘{di tl?% %%}ag%? géﬁeu%%ha[%{é]gdi schar ge
of the p¢asmanufabirifg ppmees irdehich éree@F foiasns nbendéadedt RF power supply 14 and

the first 10 i etwork 15 is coupl into e chamnber to, generate
i o densi £y pRL K AR RdimaRs e BRYRR Bkeh 306 BB AR S Bravirels "o b
2MHZ or 13Mkidh thhindsettamcoiRfopexipleuthiel imadfettomugd dring @pParap@)es to the
el ectrostati c chuck %QHéat he wafer hol der%@vi a the second mat chi ng network

17 so as to® £%A0( R LAGhHhBiaRRaratus Hay RE /RS BASHNINEARPASRAIUB 9 8pr esent
invention, plasmseaemtaRagR Wposition apparatus.

25 The above embodiments are only the preferred embodiments and will not
limit the present invention in any form.

Although the present invention has been disclosed with the preferred
embodiments as above, the present invention is not limited thereto. Any
person skilled in the art can make many possible modifications and

30 amendments to the technical solutions of the present invention or change them
into equivalent embodiments using the above disclosed methods and technical
contents without departing from the protection scope of the technical solutions

of the present invention. So, all of the simple modifications, equivalent

12



supply and the second matching network may be omtted fromthe plasnma
processi ng apparatus. As shown in Fig.6, the electrostatic chuck 29 is
grounded directly, both the first conductive sub-chanber 22 and the second
conductive sub-chanber 23 are grounded, and this apparatus is used in the
20 manufacturing process in which the RF bias is not needed. Al'l the
above enbodi nents are shown taken the PVD apparatus _provided with the

i nduction coil (for exanple, the magnetron sputteri A% TdpPHHAEER1 a5

exanpl es, aghrigas faat subbitGtiGRPAaak W cfihg®® feRbawE SLERANG aPpRratus or a
pl asma chem cal” vapor deposition apparatds. 25The above enbodi nents are
only the prereseptdaventiondif e eBovmemapdiments withedtdepading feose aontenisent i on i n
any form . L nv i I.S6l: i t he
preferred gbn%ﬂgg:{?réhn é?asgruggﬁéf {h{éﬁg@%r@&é%%?ﬁ@@maﬂo@lﬁ‘!@ﬁﬁeg cyqpltelrkft ed

t her et 0. Anthegechyical salutibredofithe preseat inverdionnmake nmany possi bl e nodi ficati ons
and 30 anendnents to the technical solutions of the present invention or
change theminto equival ent enbodi nents using the above di scl osed net hods
and technical contents without departing fromthe protection scope of the
techni cal solutions of the present invention. So, all of the sinple

nodi fi cations, equival ent

PCT/ CN2010/ 080121 changes and substitutions made according to the technical
substance of the present invention of the above enbodi nents w t hout
departing fromcontents of the technical solutions of the present invention
will fall within the scope of the technical solutions of the present

i nvention. PCT/CN2010/080121
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VWHAT IS CLAI MED | S: 1. A plasnma processing apparatus, including: a
chanber and a target above the chanber, the target is |ocated above the
chanber so that the 5 surface of the target contacts the processing area

i nside the chanber, characterized in that, The chanber includes an

i nsul ati ng sub-chanber and a first conductive sub-chanber which are

super posed, the first conductive sub-chanber is provided under the

i nsul ati ng sub-chanber, the insulating sub-chanber ngfﬁNﬂﬁggmgyninsulating
material, tigHAT ISCLAREPS ve sub-chanber is made of netal material; A
Faraday shield conmponent is provided inside the insulating sub-chanber, the
Faraday shield conponent is made of netal material, or insulating naterial

el et 10pIat €9yl WineQRgSREIEP b, 1R BN kel Weggmonent

i ncludes at | east one slit; e I nsulati sub-chanber "i's eXternally
surrounded bRowen thendommbem thitérget is locatedThiboyd Hrenahgmberessitngt thepar at us

according t i C ized in that. the insulatjng,sub-chanber is
a hol | owgcy ?% er '{5} %Be Ctg%{e?éo%%és gpgﬁfgcﬁsgpegﬁ%énsé%epéb%%f@ Eor di ng to
claim 1, cheanharatterizearid that, t hat, the Faraday shield conponent is a hollow
cylinder. 4. The pl as rocessi pg apparatus according to claim1,
characteri zed Eﬁei%amsf !"ﬁegmw'@@‘g%sg@%w&b?rn@ﬂ ﬁtﬁ"ﬁg‘g@%@tyﬁanber is

provi ded W glib-8hdrhiBétowhicAC bR stpdvpbsed, N@el ist dRnalictivBesibistmbdrng.
sub-chanber, and the flange is used for supporting the Faraday shield

. . f port, . .
conponent . Provided urdgs the Jeskaliico su-shargberp fhe dasiiatingc svirhambes sl ai m 4,
charact ggi z i A L : fiust bl ocking
corrpone(ril‘!tS , \;\H% idg%f :rfé%ufgr*ﬂg% fn(?té%]%é? Higﬂéﬁfzgﬁdnl{dﬂg‘% Q%ghé\f%ﬁﬂ%ﬂ%ﬁgﬁf&é@ar aday
shi el d conptnasiial; and extends toward the direction of the first conductive

sub- chamber i nad @#ﬁ&gwd&ﬂenﬁt aéo%poﬁg'l;{ q§|20p]rg(”8§é) 1%]side the insulating

sub-chamber, the Faraday shield component is made of metal material, or
insulating material electroplated with conductive coatings, the Faraday shield
15 component includes at least one slit; and

The insulating sub-chamber is externally surrounded by an induction coil.

2. The plasma processing apparatus according to claim 1, characterized
in that, the insulating sub-chamber is a hollow cylinder.
20
3. The plasma processing apparatus according to claim 1, characterized

in that, the Faraday shield component is a hollow cylinder.

4. The plasma processing apparatus according to claim 1, characterized
25  inthat, the lower edge of the insulating sub-chamber is provided with a flange
facing toward the inside of the insulating sub-chamber, and the flange is used

for supporting the Faraday shield component.

5. The plasma processing apparatus according to claim 4, characterized

30 in that, the apparatus further including: a first blocking component, which is
provided at the joint of the flange and the Faraday shield component, and
extends toward the direction of the first conductive sub-chamber in a

suspended state.
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6. The plasma processing apparatus according to claimb5, characterized in
that, the apparatus further including: an isolation conponent, which is
provi ded between the target and the insul ating sub-chanber. 5 7. The
pl asma processi ng apparatus according to claim®6, characterized in that,

t he apparatus further including: a second bl ocki ng conponent, which is
provided at the joint of the insulating sub-chanber and the isolation
conponent and extends toward the direction of the |ﬁ§ﬂW%¥$H8m§gﬁuchanber in
a suspended tostate. 8. The plasma processi ng apparatus according to
claim6, characterized in that, the apparatus further including: a second
conductive subBchBaiplasmaxpiosassing gpmrﬁ@é»@cg@ndmﬁ@ dlaien dseiasrdtenizegdonponent

and th_e ' n50|1'1| g‘fdtngwelgpﬁﬂgfu%hﬁfmgf :rH:ILladrllnq ran T&ff%tgna§8@| Shét® @Ndﬂglsappar L

according t aim8 racterize appa atus’ furth

i ncl udi ng: pravideddeblesrkihedargehauhthetinsuldtingtsubschamber.ded at the j oi nt of
t he secopd conductive sub-chanber and the isolation 20 conponent, and
extends to the joint of the insulating sub-chanber and the second

conducti ve sub-TCmamsmaﬂpmcssﬁrﬁgaaptﬁaia&%@tceordmg to claimlé, chErect@digNa
processing a ns 1 to 9, characterized

t f
' Chat, | CnE Bap BISRRRErAiaF FRBR el RgecanctBpRE) cRueenesh Wlgee. o5uhi ch

i's providedp w@u@m,ohhsftﬁerﬁi.uratnh?@us@hémber and thé isoldtRnRbAPIReR’ OCESSI NY
apparatus according to ané\ one of ai s 9, characterized in that, the

slit of theanhPXEn ecdiigstionefithe Dstilating guiwchamberdn eauspendest eri al . 30
12. The,p Iaﬁﬂgpe_procesm ng apparatus according to claim1l, characterized in
that, the plasma processing apparatus is a physical vapor deposition

devi ce.

8. The plasma processing apparatus according to claim 6, characterized
in that, the apparatus further including: a second conductive sub-chamber,
which is provided between the isolation component and the insulating

15  sub-chamber.

9. The plasma processing apparatus according to claim 8, characterized
in that, the apparatus further including: a third blocking component, which is
provided at the joint of the second conductive sub-chamber and the isolation

20 component, and extends to the joint of the insulating sub-chamber and the

second conductive sub-chamber in a suspended state.

10. The plasma processing apparatus according to any one of claims 1 to
9, characterized in that, the apparatus further including: a coil protection cover,

25  which is provided outside of the conduction coil.

11. The plasma processing apparatus according to any one of claims 1 to
8, characterized in that, the slit of the Faraday shield component is filled with
insulating material.
30
12. The plasma processing apparatus according to claim 1, characterized

in that, the plasma processing apparatus is a physical vapor deposition device. |
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