20 MAR 2007 WD 03/001557 PCT/JP02106293 DESCRI PTI ON ELECTRODE NENVEWRIARRI07
PLASVA TREATI NG APPARATUS, PLASMA TREATI NG APPARATUS AND PLASMA TREATI NG
METHOD Technical Field The present invention relates to an el ectrode nenber

for a pl as{ §3le8dst Ng apparatus to be attached to the fropeypspnlgsas of the
gas supplying port of an electrode for plasnma generation in the plasm

treating apparatus. Further, the present invention relates to a plasm
treati ng apparatus and pl asma treating net hod usi ng the above-nenti oned
el ectrode nenber. Background Art APESRRLPPEPMtus for surface finishing an
el ectronic conponent such as a substrate or a sem conductor device, a

pl asma treating apparatus has been krnown. The plasma treating apparatus
serves to generate plasnma under a vacuum atnosphere and to carry out a
treat nent sucHLECTRODR MEMBURBr FOR ePIAMAa CREATINGN AEFPARRATEBe PhaIMAd
physically and chem cally by the plasma. The plasnma is generated by
appl yi ng a hi gh f rEREREHNG AHRARGFGUSt BNANPBASMA r DRIBATING MEIHOE t r eat nment
chanber. A gas for plasna generation having a predeterm ned pressure
(hereinafter 1 20 MAR 2007 WO 03/001557 PCT/JP02/ 06293 referred to as a
"gas") is supplied in the treatnent chanber.

Technical Field
The present invention relates to an electrode member for
a plasma treating apparatus to be attached to the front surface
of the gas supplying port of an electrode for plasma generation
in the plasma treating apparatus. Further, the present
invention relates to a plasma treating apparatus and plasma

treating method using the above-mentioned electrode member.
Background Art

As an apparatus for surface finishing an electronic
component such as a substrate or a semiconductor device, aplasma
treating apparatus has been known. The plasma treating
apparatus serves to generate plasma under a vacuum atmosphere
and to carry out a treatment such as etching over the surface
ofanobject tobe treatedphysicallyandchemicallybytheplasma.
The plasma is generated by applying a high frequency voltage
to an electrode in a sealed treatment chamber. A gas for plasma

generation having a predetermined pressure (hereinafter



In such a plasma treatment, in sone cases it is desirable that a hi2§MAR 2007
density plasma shoul d be generated depending on the purposes of the
treatment. In a plasma treating apparatus for carrying out plasma etching
on a silicoWoddgerspat e, such as a sem conductor wafer, a ReT/HRIVEO3 sprayi ng
and supplying a gas having a conparatively high pressure onto the surface
of a silicon wafer is used in order to enhance the treatnent efficiency.

For such a e Supplyy 09 getdiad 3 cCMEItdOnal (et Bt ulsn kRalekl whi ch a

gas supplying port is forned on an uppe ectrode provided opposite to a
| ower el ectrode hol Qh@ﬁ 33813'5 LG Maf Sl i}‘%o&%l%pg{ls?eé ‘i%tig%ﬁesi‘%ra}é% as a
di scharge electrode pla and a gas Intfoducing plate. In"this case, the
di scharge el.ectrade plate.has |.ar n gﬁgr of fipe S__suppl yi ng _hol es
and 15 att achEu o FRECHSAEY RfREtF SHRLIH Er EBYCTORTS SERST LYY NG & gas
to the surface of a igﬁc n fer. In_the case in whi.ch the discharge
el ectrode FERPISS GLetPS THARAIERE -t NEF @ BIeShh& RO ABPBFEHIBAEE | n ¢ he
met hod of injecting and_supplying a gas froma gas_supplying hole, the
uni f or m di s$3¥BUEHIDRUS PLAEMYART ¢t ME OBuBpT i BEFITs SHestratedSUGh @S Be ampunt
of the gas to be sprayed onto the surface of a silicon wafer is not uniform
bet ween a p#eRicmProarivafendera mefdoduphspirayingl andrdreliéndpogeSons. For
this reason, an abnornal discharge in which plasma is convergently
gener at ed imavirg zicompatrptitet hoighmyesisugetroite tite 20r fide 06@Bilicon

wafer is used in order to enhance the treatment efficiency.

For such a gas supplying method, a conventional method
is known in which a gas supplying port is formed on an upper
electrode provided opposite to a lower electrode holding a
silicon wafer. The upper electrode serves as a discharge
electrode plate and a gas introducing plate. In this case, the
discharge electrode plate has a large number of fine gas
supplying holes and is attached to the upper electrode, thereby
uniformly supplying a gas to the surface of a silicon wafer.

In the case in which the discharge electrode plate is used,
however, there are the following problems. In the method of
injecting and supplying a gas from a gas supplying hole, the
uniform distribution of the gas to be supplied is restricted
and the amount of the gas to be sprayed onto the surface of a
silicon wafer is not uniform between a portion provided under
the supplying hole and other portions.

For this reason, an abnormal discharge in which plasma

is convergently generated in the vicinity of the supplying hole
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WO 03/ 001557 PCT/JP02/ 06293 is apt to be induced and various drawbackMMAR 2007
caused by the abnormal discharge. Mre specifically, etching is
convergently <carried out in a portion in which the abnormal discharge is
gener ated. Wo3#03FE, there is a drawback in that the qual PET/JPO3N6283 ching is
affected, for exanple, a silicon wafer is damaged or an etching result has
a variation. In addition, there is a drawback that a discharge el ectrode

plate provi fed,y :t%eﬁg faseg bR W e rmek/gpyapepém pgeegading on

the materi |sc arge ctrode plate reover, porous ceramc
havi ng crystm é¥ $ M%B |% gegcgil %h%g §% %gg gated
and S|ntere een d to be as a fsc arg *81%6¢
However , S|nce t di%ehar% %&ectrgde ﬁlat |s eaS| b ok n due to heat
shock causeThyiH he‘h 3t HPREMAOD LR ERhGY S SCRAPGe™®
el ectrode to be di osed t he pl EFSC| ure of lnve t|on A
(7St aspecterfea T TBREFERTRS Wiseian CBoHRaokelt LOAE. UGB For
pl asma treatin paratus whi ch i ncludes a plaspa, generation eIectrode
havi ng the ¢&$ p\r;ryw@fﬁ@f:fcefi ofrorsefsempiﬁga 8l §heon wafsraksrdagéderat i on to
a treatnent chanber, the electrode nenber to be attached to a front surface
of the gas suppt ﬁﬁﬁg‘-lrmrrte,su\kﬁehésnatW@MHoodenm¢lmiW@ is
t hree-di nensional network structure and a cl earance of the
t hr ee- di mensidretback 2batviAR Q0harge electrode plate provided with the

gas supplyingholeiswornbytheplasma, dependingonthematerial

of the discharge electrode plate.

Moreover, porous ceramic having crystal grains, having

a diameter of about 10um to 50um, aggregated and sintered has

been tried to be used as a discharge electrode plate. However,

since the discharge electrode plate is easily broken due to heat

shock causedbytheheat of plasma, it cannotbeusedasadischarge

electrode to be directly exposed to the plasma.
Disclosure of Invention

A first aspect of the invention is directed to an electrode
member for a plasma treating apparatus which includes a plasma
generation electrode having the gas supplying port for supplying
agas for plasma generation to a treatment chamber, the electrode
member to be attached to a front surface of the gas supplying
port, wherein the electrode member having a three-dimensional

network structure and a clearance of the three-dimensional
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WO 03/ 001557 PCT/ JP02/ 06293 network structure constituting a pl ural i2f Y1Ad 2007
irregular paths for causing the gas for plasma generation supplied fromthe
gas supplying port to pass therethrough, a size of the clearance is set in
a range frowol30pIsH t o 300. According to the second aspect PGI/JRIRG29Rvent i on

a plasma treating apparatus conprises: a treatnent chanber; a first

el ectrode having a holding portion for holding a work in the treatnent

chanber; a is | i tqis t i rst
ar;f]%'ﬁ{a}\% %@g&gggssﬁrﬁ@yﬁﬁ%m@ a8 ;pgoggh pf)@pPPiS&ﬂJla& ;;Q%hé

el ectrode port r su ying a gas for plasna

gener al | on 44, HOGLRSAIPRLs AABbELa Y ANERRYES STOloRORI A LOL

reduci ng a pressure treat ne supplyrng po
supplying the gas for plasma generati.on to.the treat Hbch nmber _t hrough
the. gas. SupPIS RETISoPLE Sa tRi BRST 1 gtrs e Bher &t P hES por L1 EAL28E1 vi ng a
hi gh frequepcy voltage betme%% thiofirs e%&itrode and the second
el ectrode; Hhdsh & & tPode MERBer P8 pECat?%ched to a front surf ace of
t he gas supplyin%hport“ wherein the el ectrode nenber has a
t hr ee- di mensi onal\GeerRdre &2 thetIRenthasreetr o Ehednventing, a plasma
t hree- di mensi onal network structure constitutes a plurality of irregular
pat hs for chesdina PRFaFatusr compsrEes jenck Bed grento gubaricefiirstigh.
According to the third aspect of the invention, a plasma treating nmethod in
a pl asma trebedigpdg parvings achapdisg eprtian €atnbaidéhdanderqria ini the
el ectrode having a holding portion for holding a work in the treatnent
chanber, a secoimbre ettambee; a second electrode provided in a position
opposed to the first electrode and having a gas supplying port
for supplying a gas for plasma dgeneration to the treatment
chamber; a pressure control portion for reducing a pressure in
the treatment chamber; a gas supplying portion for supplying
the gas for plasma generation to the treatment chamber through
the gas supplying port; a high frequency generating portion for
applying a high frequency voltage between the first electrode
and the second electrode; and an electrode member to be attached
toa front surfaceof thegas supplyingport, whereintheelectrode
member has a three~-dimensional network structure and a clearance
of the three-dimensional network structure constitutes a
plurality of irregular paths for causing the gas for plasma
generation to pass therethrough.
According to the third aspect of the invention, a plasma
treating method in a plasma treating apparatus comprising a
treatment chamber, a first electrode having a holding portion

for holding a work in the treatment chamber, a second electrode
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4 20 MAR 2007 WD 03/001557 PCT/ JP02/ 06293 provided in a position opfdbeRi2009
the first electrode and having a gas supplying port for supplying a gas for
pl asma generation to the treatnent chanber, a pressure control portion for
reduci ng aWPré8el3%% in the treatnment chanber, a gas suppl ¢TI on for
supplying the gas for plasma generation to the treatnent chanber through
the gas supplying port, a high frequency generating portion for applying a

hi gh frequepcyyild 28@ BEEVEESN ggb@séart%t 16 egtsede @andddieasgtaRdng

el ectrode, and an el ectrode nmenber to be attached to a front surface of the

gas SuPp! Y1 DGasPOtbpl Y1155 Gk Esr%ﬁgléagl%e%&ogaﬁlésmrg%%-eqia@&eﬁi onal

networ k structure, e nethod conprise s of: stacking a protective

tape to a SulLAgey 2k el At Glible PALILLM o1 FOEERGN £8L AmBahgonduct or

waf er; hol ding € Sem co rng portion such”that a
back surface of the sem _conductor fer being_upward; lyin hi gh
frequency ?lcﬁlf%tcgsélrt?etl\fkgﬁet ﬁﬁe?ﬁ‘%}l{\@eﬁg ~5de®a ?ist%%pé‘]g%o%%p%%&?%de
whil e spraying the gas f pl as eneration froman jrregul ar at h
Consti L Ut 6dtBy FRAIANS EBOEhECT RS FERSFORAPRNER vERK LRad TR o,

t hereby generating a plasma; and etching the sem conductor wafer held in

the first eferibeyddinPuidte ehgas: SYPPpYHRARPORer i R tiFraWenGivent i on,

the el ectrode menber having the three-di nensional network structure of
whi ch cl ear ggieerating portion for applying ahigh frequency voltage between

the first electrode and the second electrode, and an electrode
member to be attached to a front surface of the gas supplying
port, wherein the electrode member has a three-dimensional
network structure, the method comprises the steps of: stacking
a protective tape to a surface, on which a circuit pattern is
formed, of a semiconductorwafer; holding the semiconductorwafer
on the holding portion such that a back surface of the
semiconductor wafer being upward; applying a high frequency
voltage between the first electrode and the second electrode
while spraying the gas for plasma generation from an irregular
pathconstitutedbya clearance of the three-dimensional network
structure, thereby generating a plasma; and etching the
semiconductor wafer held in the first electrode by the generated
plasma.

According to the invention, the electrode member having
the three-dimensional network structure of which clearance
constitutes a plurality of irregular paths for causing the gas

for plasma generation to pass therethrough is used as the
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constitutes a plurality of irregular paths for causing the gas for 2pMek307
generation to pass therethrough is used as the 5 20 MAR 2007 WD 03/001597
PCT/ JP02/ 06293 el ectrode nenber to be attached to the front surface of the
gas suppl yWeP3(81s7 of the el ectrode for plasma generati onPCT/@R9A96898ient | y,
the gas to be supplied by the rectifying function of the irregul ar paths
can be distributed uniformy to prevent an abnormal discharge, thereby

carrying OUéJhéE'HcSHéT}n%%QMQO pRAYVE DL ¥Bri i ie9Bnt THer F A LEVERY ghyncti on
means that the gas supplied and passed in the irregular paths arée nade

uni form i neludsy (PG I GI3ULS SALLEE SUETBEERI Jdife aliey ode member,

whil e the inj rectitons inthe rrregu paths” are ‘uenced to be
an even flow entire surface of the el ectrod nber.. reqQv he

t hr ee- di rreneév?%ﬁ%ﬁ{u%%ttslm‘ﬁr Eﬁgtqatf’c%ﬁsnee ngp%}%(glbéfg%‘ S0t ﬁg?ygggu qchtllé:ﬁt
durability c be,obtained also in.a place.ito be exposed djrectl y
binem. ¢ habLike AEPPARLet e cabdleB RS TR Er el e R bh e vEBE ot
Description of Drawings Fig. 1 is a sectional view show hng a plasma treating
appar at us age oMb ‘%ﬂrﬁcg’r?d%ﬁﬁ'rr@ﬁterﬁpyt RBTTHIRAt Pioh; U P rm gtichigg
sectional view showing an el ectrode nmenber according to the enbodi ment of
the i nventiBavimy gio 2R yGigtdenen| Brgcte Addtviimgafupréhosheerny et dbect r ode

menber of Fig. 2A
gas supplied and passed in the irregular paths are made uniform

initsinjectionpressureentire surfaceof the electrodemember,
while the injection directions in the irregular paths are

influenced to be an even flow entire surface of the electrode
member. Moreover, the three~dimensional network structure is
provided so that a sufficient durability can be obtained also
in a place to be exposed directly by plasma, that is, a place

to be exposed by a great thermal shock.

Brief Description of Drawings

Fig. 1 is a sectional view showing a plasma treating
apparatus according to an embodiment of the invention;

Fig. 2A is a sectional view showing an electrode member
according to the embodiment of the invention:;

Fig. 2B is anenlarged sectional view showing the electrode
member of Fig. 2A;

Fig. 3 is a flow chart for manufacturing the electrode

member according to the embodiment of the invention;
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Fig. 3is a flowchart for manufacturing the el ectrode nenber accor2diMAR 2087
t he enbodi nent of the invention; 6 20 MAR 2007 WO 031001557 PCTI JP02/ 06293
Fig. 4is aviewillustrating a nmethod of nmanufacturing the el ectrode
menber accoMQBPOF t he enbodi ment of the invention; and BFHIP030§283 5 i ew
showi ng the gas flow distribution of the plasnma treating apparatus
according to the enbodi nent of the invention. Best Mde for Carrying out

the Invention Nextg.ag fmwlwalpusébftiw%nhbeﬂowéf R FRehirhed W th
reference to the dravm ngs. First of all, the plasnma treating apparatus wl|

pe _descr 1 bage WL RIR] Gl a'ébarding' BoFtfle dmbdditidift Qe @ngacuum
chanber 1 is a treatnent chanber 2 for Carrying out a plasma treatnent. A

| ower elect{QQet%i{a f St electrode) and an upper electrode 4 (a second

el ectrode) are ver |caal opposed to each other in the treatnment chanber 2.

The | | ect 3 de b h h
e Lo ol et e, o1l e, A0, SLEE Y800, QA aRINY, i
cuport porilon, 53 SiLended dovnar d ANOLCLI0 RerLLON, B R 0L Nl

suitable materi aI is attached to the upper surface of the el ectrode body
5, and a si FRERREiRB er 7 (a silicon based

Best Mode for Carrying out the Invention

Next, an embodiment of the invention will be described
with reference to the drawings.

First of all, the plasma treating apparatus will be
describedwith reference toFig. 1. InFig. 1, insideof a vacuum
chamber 1 is a treatment chamber 2 for carrying out a plasma
treatment. A lower electrode 3 (a first electrode) and an upper
electrode 4 (a second electrode) are vertically opposed to each
other in the treatment chamber 2. The lower electrode 3 includes
an electrode body 5 attached to the wvacuum chamber 1 through
an insulator 9 made of polytetrafluoroethylene by a support
portion 5a extended downward. A holding portion 6 formed of
a high thermal conductive material, e.g. aluminum, stainless
steel or other suitablematerial, isattached to the upper surface
of the electrode body 5, and a silicon wafer 7 (a silicon based
substrate) provided with a circuit pattern is mounted on the

upper surface of the holding portion 6. The vacuum chamber 1
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substrate) provided with a circuit pattern is nounted on the upper 28 NAR2987
of the holding portion 6. The vacuum chanber 1 7 20 MAR 2007 WO 03/001557
PCT/ JP02/ 06293 and the el ectrode body 5 are fornmed of al um num stainless
steel, or WOHO0ISE t able material. The hol ding portion 6 PET/ARRAEE with a
ceram c coating on a surface of alum num stainless steel, or other
suitable material. The silicon wafer 7 is set in a state obtained

| edi at el yan@%ﬂ@éléééraagboawa% £8rmbA O 41 RAE Ns £ LI ABEdHBLeRI f ace i s
thi nned by nechanical polishing or grinding, and a damage Tayer including a

m cro-cr ac‘%]:i %tﬁl%&nggiegb?eglgéi%ém .Surl‘f'l@cﬁoléin rﬁgre&td%nv% H@ngZﬂe&see Fig.

5) is stuck'to the circul ern formation surface of the silicon wafer 7

d i I . . . . _ . ;
(the back <rcs TefFRECbopbihy tofaBRt a0 EoPRIbRS RS, sEaFpREr L S0BEIT LY 20"
upward. The dag&%gd | a e%&of tggﬁgg#ished surface is renoved (etched) by

the pl asma 9 EatréEntt A argd? *of suction holes 6a opened to an upper
surface are provided in the holdjng portion 6, and cp nicate with a
SuCking path Bd_SREcH T HROSEN LRCSE ot aks orbm Bat dragAsatetdcr r ode
body S. The sucking path 5d is connected to a vacuum sucking portion 11 and
vacuum suct3fgiey §heaprckPilf ofhrotfcuith@afieqnnf ekt P porrdiess 33 with

the silicon wafer 7 nmounted on the upper surface of the hoIdin? portion 6
so t hat t hethlsinnesopy mechanical polishing or grinding, and a damage layer

including a micro-crack is formed on a polished surface. A
protective tape 7a (see Fig. 5) is stuck to the circuit pattern
formation surface of the silicon wafer 7 and is placed in contact
with the holding portion 6. The polished surface (the back side
of the circuit formation surface) to be treated is turned
upward. The damaged layer of the polished surface is removed
(etched) by the plasma treatment.

Alargenumber of suctionholes 6aopened to anupper surface
are provided in the holding portion 6, and communicate with a
sucking path 5d extending through the support portion 5a of the
electrode body 5. The sucking path 5d is connected to a vacuum
sucking portion 11 and vacuum suction is carried out through
the vacuum sucking portion 11 with the silicon wafer 7 mounted
on the upper surface of the holding portion 6 so that the silicon
wafer 7 is held in the holding portion 6 by wvacuum sucking.

Refrigerant passages 6b and 6c for cooling are provided
in the holding portion 6 and communicate with ducts 5b and 5c¢

extending through the support portion 5a. The ducts 5b and 5c¢
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wafer 7 is held in the holding portion 6 by vacuum sucki ng. Refri gerZdMAR 2007
passages 6b and 6¢ for cooling are provided in the holding portion 6 and
comuni cate with ducts 5b and 5¢c extending through the support portion 5a.
The ducts 5WORAIBE7 8 20 MAR 2007 WO 03/001557 PCT/ JP02/ BEDSRP246293
connected to a refrigerant circulating portion 10. By driving the
refrigerant circulating portion 10, a refrigerant such as cooling water is

circul ated a&t%ﬂ@éﬁéog%arat r@%&&ga%gnt%l@@@l&@m@%b%@@mmﬂoy e hol ding
portion 6 heated by heat generated during the plasma treatnent is” cooled.

The el ectrogg; xbil}gz% t?;e' §e§£fﬁéf galds %&QQ‘E%&%E&& Riggha fd &g

generating port 2 and t |gh requency ‘generating portion 12 applles
a high freq Y I

ol cctrode 4k Rsoes POy BELUE, LRECUEIELy 16! G5 LOBR SCBM0. GIRE |
core s oo B BECL R P A PR SRy o0 1
at nospheri c openin a va r eakdown e, treat t chanber 2. The
upper electgﬁg%r%tgé‘%+ qﬁﬁ gﬁ??%@eﬁgs+?l%ﬁ9f%g the | ower

el ectrode 3 and i ncl udes an electrode body 15, which is made of al um num

stainl ess steel ofheeRsFtsgfedpdy éa%%rqlfﬁCtrlg‘}raé&Nd‘éﬂn@%c?‘bFSUﬁdﬂr@ portion

20. The el ectrode body 15 is attached to the vacuum chanber 1 through an
i nsul at or 16regd@encygeneratingportionl2andthehigh frequencygenerating

portion 12 applies a high frequency voltage between the lower
electrode 3 and the upper electrode 4. Moreover, the treatment
chamber 2 in the vacuum chamber 1 is connected to a pressure
control portion 13. The pressure control portion 13 carries
out a pressure reduction in the treatment chamber 2 and
atmospheric opening at a vacuum breakdown in the treatment
chamber 2.

The upper electrode 4 is provided in an opposite position
to the lower electrode 3 and includes an electrode body 15, which
ismade of aluminum, stainless steel or other suitablematerial,
grounded to a grounding portion 20. The electrode body 15 is
attached to the vacuum chamber 1 through an insulator 16 made
of polytetrafluorethylenebya support 15a extended upward. The
electrode body 15 is an electrode for plasma generation and for
supplying a gas for plasma generation to the treatment chamber
2, and has a lower surface provided with a gas supplying port
15b communicatingwith a gas supplyingpath 15c extending through

the support portionl5a. The gassupplyingpath 15¢cis connected
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of polytetrafluorethyl eneby a support 15a extended upward. The el ec0MAR2007
body 15 is an el ectrode for plasma generation and for supplying a gas for
pl asma generation to the treatnment chanber 2, and has a | ower surface

provi ded wi M B/O§K87 suppl yi ng port 15b communi cating w t hPET/R/069%pl yi ng
pat h15¢ extendi ng through the support portion 15a. The gas supplying path
15c is connected 9 20 MAR 2007 WO 03/001557 PCT/ JP02/ 06293 to a gas

suppl yi ng pes higdy é@pﬁbﬁinweekisls,lga@méﬁﬁ@u%\ﬁé@,rasltéh%r@as #epgalsh@n, a gas
C

m xture containing a fluorine-based gas, su as carbon tetrafluoride (CF4)

or sul fur hexalluordde,(@ohi x M- &eath2HEnJRMBelodind SH A dfghed et he

front surfate of the gas supplying port 15b. The el ectrode frenber 17 is a

di sc- shaped, DeRRglo £ WS 00,4 ST, € JOTAHS SURNLANGG AR, SBANN TN Fi 0.

2, the ceram c porous su ance has a e- dimensi onal nefworK structure in

which a frame portio 8a .of ceram.c i.s fornmed nt Lpuoysly, as

t hr ee- di mensi onal®™® ¥ te\f%rrﬁdgnlae[ﬁ%%r alc7l éf.g%@%%eecfoc& %:ﬁ‘SI o %J? tsiuor?]fs?CTSb

(cl earances t herein. An _average si of the hol rtions |8h i,s about
LG0pm “to SbBHS 1948 SHERAY L HPnEoRE Lohor Albne SsETheG  Bghbwe 17 15 &

t hree-di nensi onal, network structure constitutes a plurality of irregular
paths to al A&8FzEhpRe? eFRes FATRLLFLIANE EFERTTOROTNMSBBPSEINER omPthe gas

suppl yi ng port 15b. The el ectrode nmenber 17 has a thickness greater than
5mm A net h8Bow: hanliactdnr i e IesadliscPPsaEs newpetanye \i13s a

three-dimensional network structure in which a frame portion
18a of ceramic is formed continuously as a three-dimensional
network and has a large number of hole portions 18b (clearances)

therein. An average size of theholeportions 18b is about 100um
to 300um in diameter. The hole portions 18b having the

three-dimensional network structure constitutes a pluralityof
irregular paths to allow a gas to pass through the electrode
member 17 from the gas supplying port 15b. The electrode member
17 has a thickness greater than 5mm.

A method of manufacturing the electrode member 17 will
be described with reference to Figs. 3 and 4. The electrode
member 17 is manufactured by sticking ceramic to a polyurethane
foamtobe abasematerial. Firstofall, aplate-shapedurethane
foam 22 is prepared (ST1), and is cut to take a predetermined
shape of a disc to fabricate a base material 23 as shown in Fig.
4A (ST2). The urethane foam 22 has such a structure that a core
22a is continuously provided like a three-dimensional network

and a void portion 22b is formed therein at a high porosity.
10 -



be described with reference to Figs. 3 and 4. The el ectrode nenber 20MAR2007
manuf actured by sticking ceramc to a polyurethane foamto be abase
material. First of all, a plate-shaped urethane foam 22 is prepared (ST1),
and is cut W® GHMBSH predeterm ned shape of a disc to fabPCEAP®R/IO29Base
material 23 as shown in Fig. 4A (ST2) . The urethane foam 22 has such a
structure that a core 22a is continuously provided |ike a three-di nensional

network and a voiydtRerddmnt228, | S draEgohder @idbata acbh@lcpRitesiity. 10 20
MAR 2007 WD 03/001557 PCT/JP02106293 At the sane time, alum na powder to be

a ceranmic nf%ﬁsj%%ikaréé enared (aldr and walerrand & Sty aghanti nyoh

appl ying a ty to the alum na powder is added thereto, 'theréeby formng

a slurry SOlffﬁlc?{%éolt%léf%l%%@g?ﬂgkgsﬂ&eé&e£gf8; tthQQeBgsf.%ﬁa %ri al 23

is imersed In slur nd an excess slurry 1s removed fromthe
base material 23 after. pull - ( . Thereafter, the base material 23 is
dried to reflo¥e the %%L&lo%%&engggéﬂ). Subsequently, heating is carried

out to cure the ceramc so that _an_ el ectrode menher .c i,sing the ceramc
porous subst ance #H§ ?‘ﬁ’@tlﬁ‘e}%‘:ﬁ‘r &8: Hﬁhr?é‘r‘isif}b‘?lg?sﬁé‘l agtn?%&ts §¥$e6 ni shed

(ST8). The base material 23 disappears as burnt urethane in the heating
step. ThereftBridie SAUEFE4Y d§é"5r)re?ﬂf£ranc%°€%ﬁ1isﬁr§r6ﬂl ¥S meEoves: SReR tegt eri al

is obtained. The steps (ST5) to (ST7) are reg)eat edly carried out plural
times if nebessapyterial 23 after pull-up (ST6). Thereafter, the base

material 23 is dried to remove the water content (ST7).
Subsequently, heating is carried out to cure the ceramic so that
an electrode member comprising the ceramic poroué substance
havingthe three-dimensional networkstructureis finished (ST8).
The base material 23 disappears as burnt urethane in the heating
step. Therefore, an electrode member containing only the
ceramic material is obtained. The steps {(ST5) to (ST7) are
repeatedly carried out plural times if necessary.

The electrodemember 17 thusmanufacturedhas the following
characteristics. First of all, the frame portion 18a forming
theholeportionl8bismoldedbystickingceramictotheperiphery
of thecore22aof theurethane foam22. Therefore, itispossible
to obtain a porous substance having a uniform pore size and
distribution of the hole portion 18b. A mean pore size is
preferably 800um or less in order to prevent the concentration
of aplasma (anabnormal discharge). Morepreferably, anaverage
of the pore size is set as 100um to 300um.

In the electrode member 17 comprising the ceramic porous

11



The el ectrode nenber 17 thus nmanufactured has the follow ng 20 MAR 2007
characteristics. First of all, the frane portion 18a formng the hole
portion |18b is nolded by sticking ceramic to the periphery of the core 22a
of the uret WHB/PHAM 22 . Therefore, it is possible to obPEI/HPA0EI? ous
substance having a uniformpore size and distribution of the hole portion
18b. A nean pore size is preferably 800~imor less in order to prevent the

concent rat i Qb s fn@P| AP 18y ANehERLnHbaEhAEYL)a - p RS SRR alliv) yan
average of the pore size is set as 100pmto 300pm™ In the el ectrodé nenber

17 conpri si @%lééé}gﬁg%ﬁ -‘Eh@%rrq%@ dé‘r}sf&g%ﬁ#ﬁeggﬁre%gq}p%é%@ethane

PCT/ JP02106 nce accordrng to ment, a porosity I's mainly

det er m ned t anray_density of the .care 22a _in.the urethane .fqanR2 tobe
eeq ms ol B a8 AW SRS pal ma U G C REBLLA LR VEEL I SARTED L One
of the .core.22a,and to sinter the

fine crystaigl grains to the ?%”' her¥
ceranic at EOh?gHK SRFA™HURRY IEhET R HGTRAING TR St FAnERD e 4 T eTda
constituted by a fine ceranic sintered substance havi,ng a high strength, a
heat resi sPAATE GA8C £AfeaPddithEknFREtoCacraMFaRh 3 PLGRFCRRGLARYE ©/powder
used in the invention is about 0.5pmto 2. 0pm The el ectrode nenber 17
conpri si ng Bheeehyi fopekrasthe frmamenperthos hBaufersuivdted Boranednsy
continuously providing, [like the three-dinensional network, the frane
portion 18achasihhy sinicdred ssuhaitance hiaytinghe highk stysngth.ofa dlaatina is
bonded at
resistance and a heat shock resistace. Grain size of ceramic
powder used in the invention is about 0.5um to 2.0Oum.

The electrode member 17 comprising a ceramic porous
substance thusmanufacturedis formedbycontinuouslyproviding,
like the three-dimensional network, the frame portion 18a having
such a structure that the fine crystal of alumina is bonded at
a high density. Therefore, a heat resistance and a heat shock
resistance are excellent. More specifically, even if the
electrode member 17 is used in a severe place to be directly
exposed to a plasma in the plasma treating apparatus, the frame
portion 18a having the mutual crystal grains bonded strongly
is continuously formed with a three-dimensionally isotropic
structure. Therefore, a crack or a breakdown is not generated
by a thermal shock. Accordingly, a sufficient durability can
be obtained also in a place to be directly exposed to the plasma.

In general, moreover, ceramic having a high strength is
hard to mechanically work and is formed into a component having

an optional shape with difficulty. However, the electrode
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a high density. Therefore, a heat resistance and a heat shock resi S20M&R2007
are excellent. Mire specifically, even if the electrode nenber 17 is used
in a severe place to be directly exposed to a plasna in the plasma treating
appar at us, WOd3f0iafe portion 18a having the nutual crystaPCHIRRAEIHoNnded
strongly is continuously formed with a three-dinensionally isotropic
structure. Therefore, a crack or a breakdown is not generated by a thernal

shook. ACCHLMG Y7 Baaubl! ex‘?rﬂ%d 47 BRYL 14 ek anhe SREBLNGERleadahy a pl ace

to be directly expose asma. In genera nor eover, ceram c having a

hi gh stren h gegi onent
havi ng g‘gosf)ﬁ&%.r\% ﬂégg ﬁ%%aghgﬁ%\& kﬁ—%[\/\il‘g\zlgflﬂﬁ] écrl:'ttro el%% 2 20 MAR
2007 V\D 03/,001557 PCT/JP02106293 menber 17 can be forned to have a

desirabl e sﬂﬁﬂe very easily by previously cutting the urethane foan122 into

a predeterm ned hape. Th | asma treati arat u S titu

described above,® %fn]gf? SFEE%&W@@M&EP&%@%%@}@% %85 cg‘?’s‘rcire1L t for
the silicon wafer 7 will be described below with reference to Fi 5. First
of all, the2ReY§caprdigtePlrsre iR ohetARINGbLITE Ry C&oﬁ%eén%t °fh t he
protectlve tape 7a turned downward. A pressure reduction is carried out in

the treat nebiee cidiison WaBgrhéptidsls beedorer Pedmalon Fithi gefagenemdchegas

supplying portion 19 is then driven. Therefore, a gas is injected downward
Fig. 5. First of all, the silicon wafer 7 is mounted on the

holding portion 6 with the protective tape 7a turned downward.
A pressure reduction is carried out in the treatment chamber
2bythepressurecontrolportionl3 (Fig. 1), andthegassupplying
portionl9is thendriven. Therefore, agas is injecteddownward
from the electrode member 17 attached to the upper electrode
4.

Description will be given to a gas flow distribution at
this time. The gas supplied from the gas supplying portion 19
can be prevented from freely flowing in the gas supplying port
15b by means of the electrode member 17. Consequently, the gas
temporarily stays in the gas supplying port 15b so that a
distribution in the pressure of the gas becomes almost uniform
therein.

By the pressure, the gas reaches the lower surface of the
electrode member 17 from the gas supplying port 15b through the
hole portions 18b (Fig. 2) of the ceramic porous substance
constituting the electrode member 17 and 1s sprayed toward the

surface of the silicon wafer 7 which is provided thereunder.
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fromthe el ectrode nmenber 17 attached to the upper electrode 4. Des@™MMRPUWA
wll be given to a gas flow distribution at this tinme. The gas supplied
fromthe gas supplying portion 19 can be prevented fromfreely flowing in

t he gas supPlOA3NISHort  15b by neans of the el ectrode nmenbBET/IE02/06293
Consequently, the gas tenporarily stays in the gas supplying port 15b so
that a distribution in the pressure of the gas becones al nost uniform

therein. B : re r
Yai héhl%“;c% @r €q Qfgg%nﬁ@éf*bﬁts nblg {oeﬁ o:?ﬁrioel?}gﬁazﬁ] éf%l}ﬁlgfle

el ectrode nenber 1 romthe gas supplying por

portions |8p (Fig. f ram.c.poro S )  ttuti ng the

el ectrode ngﬁt%éQT?%%%ngiQ%B%%?%gbﬁgmg%dgﬁﬁegﬂgﬁﬁggé%I%$ﬂ%%g1§FIicon waf er
7 which is provided thereunder.. 13 20 R 2007 03/0 7 PCT/ JR02/ 06293
a i e R it On PR A g A< 9r 8 KioRE shrbyAd
irregul ar arrangenent in the el ectrode er_ 17 her ef or t he

G St but i GHOBTHBEFPBRIBA Cpias T Ao Datio P b hroSoRARARH 17 RSHOFRS | ower
surface of the el ectrode nenber, 17 becones _ uniformw thout a deviation over

al most the WRbFRrM aHddost & evigdd oduppeyingrasdr Ehegmhols, rarpe et &P the
hi gh frequency generating portion 12 is driven to apply a high frequency
vol tage to ohe sirelvigue PHIdY H.of the | ower el ectrode 3. Consequently, a
pl asma di schar ge

In this state, the high frequency generating portion 12

is driven to apply a high frequency voltage to the electrode
body 50f thelowerelectrode3. Consequently, aplasmadischarge
is generated in a space formed between the upper electrode 4
and the lower electrode 3. Aplasmaetchingtreatment iscarried
out over the upper surface of the silicon wafer 7 mounted on
the holding portion 6 through the plasma generated by the plasma
discharge. In this embodiment, when a damaged layer including
amicrocrackisetched, anetchingrateof 2um/mincanbeobtained.
According to the present invention, an etching rate higher than
luym/min is obtained.

In the plasma etching treatment, the distribution of the
flow of the gas to be sprayved onto the surface of the silicon
wafer 7 is made uniform over the whole range by means of the
electrode member 17 having a rectifying function. Therefore,
it is possible to prevent an abnormal discharge from being
generated due to the concentration of the plasma discharge over
such a range that the gas partially has a high density.

Moreover, the electrode member 17 according to the
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is generated in a space fornmed between the upper electrode 4 and th N&R2O7
el ectrode 3. Aplasma etching treatnent is carried out over the upper
surface of the silicon wafer 7 nmounted on the holding portion 6 through the
pl asma genem& @POBSF7t he pl asma  di scharge. In this enbodi mPET/IJPeHNE293a
damaged | ayer including am crocrackisetched, anetchingrateof2}un/mn can be
obt ai ned. According to the present invention, an etching rate higher than

primn 1S oRladNedhe LACLN8eRIASR £hEBORY 1 bE GBI 104 R AR I ON Of

the flowo € gas to be sprayed on e surface o € sill waf er 7

i s made unif t he_whol b £ 1 | 17
having a 1 eBtHOT REFRACE aReah SRaEhrts SBABEpBbLT nf R LRE ERE,

b | discharge. from being . ted due t tion of th

ol aomn i Sc PRS- YRS LA 1 § SR GEom et L e s oF ERRT Y R S
density. M the el ectrode nenper, 17 ding to the _14 20 MAR 2007
VD 03/ 001557 PETF 5 PIRY REER leribBPeRE. FIRCISIRES TORE FPARET b7 t+oMoSh havi ng

mut ual crystal grains bonded strongly which is continuously provided with
the three- dRnePSveTal PYarsote &si diseehily pz@oseret e i SR mBnST¥HAIOT net wor k
structure) . Even if the electrode nenber 17 is used in a severe place to
be directlyaekpeskdown i asngeacrpted by thedwadalsboms i sSAaerrdarnat ed by
t hermal shock. Accordingly, if a rectifying plate for making the
di stributionfod téetigasing plate for making the distribution of the gas

flow uniform is to be provided in the gas supplying port, it

is conventionally necessary to provide the rectifying plate

separately from the discharge electrode plate to be exposed to

the plasma. In the embodiment, however, the same electrode

member 17 can functionas the discharge electrode plate and the

rectifying plate.

In the embodiment, as described above, it is possible to

carry out various changes. For example, while the alumina has

been taken as an example of the material of the electrode member

17, it isalsopossible touse alumina based ceramics and aluminum

based ceramics in addition to ‘the alumina. In this case, it

is important to select a material which is hard to react with

the gas to be used for generating the plasma, such as ceramics,

which have an excellent corrosion resistance. Further,

borosilicate glass, which is an alkaline rare earth metal, also

canbe used as amaterial of the electrode member. For a fluorine

gas to be used in the embodiment, it is preferable to use metal

fluoride having a high boiling point and a low vapor pressure

15



flow uniformis to be provided in the gas supplying port, it is 20 MAR 2007
conventionally necessary to provide the rectifying plate separately from

t he di scharge el ectrode plate to be exposed to the plasnma. In the
enbodi ment , WHWIES7 t he sanme el ectrode nenber 17 can funBETHBS6Be

di scharge el ectrode plate and the rectifying plate. In the enbodi nent, as
descri bed above, it is possible to carry out various changes. For exanple,

whi | e the aiﬂmg@mﬁa%l%e@st 2kBPe 6n B84 AR Bl ni PEi GBI £ 4 la )i dhe
el ectrode nber it is also possibleto use alum na based ceram cs and

al um num b %ﬁ?{ﬁ&hﬁaﬁ‘né‘%@&h@ﬂbéa‘l {he géh'd%ﬂaco the ta'i'uﬁuﬁﬁsc?‘asédt IS

i mport ant to ect a material which to react e gas to be
used for atlng t he plasma, such as ceram cs, mhlch have an excel | ent
corr05|on r S|stance Furt her, borosilicate gl ass, which is an al kaline

rare earth netal, can be, use a ial of th trode nber.
For a fluorine @berﬂgrt?s’eghf‘g €t ehg%aet?ﬁe‘?ﬁ d%istcrlg) ?rg%g%rébﬂ“&’ 0 use
nmetal fluoride haV|ng a high boiling, point and a | pw vapo sure 15 20
VAR 2007 VR OSRI01 559 e s 960 § CERCHER e Wt Lt 1 1B Aot e by
oxide, nitride and carbjde containing alkaline earth netal in addition to

the al unm natbaseddimersimat matard sHcEurRer BhhalhpeeT  HRARTIBE t he

exanple in which an urethane foan1structure is utilized for the
network structure (the three-dimensional network structure) of

a fabrié, a linear fiber or metal may be used in place of the
urethane foam 22.

For the method of manufacturing the electrode member 17
having the three-dimensional network structure, moreover, it
is also possible to use a method of mixing and sintering fine
particles of ceramic and beads—-shaped resin particles. In this
case,theresinparticlesareburntbyheatduringthesinteriﬁg,
and a space formed by the burning becomes an irregular path and
aresidualstructurebecomestheframeportionlBacmnstituting‘
the three-dimensional network structure.

While the example in which the silicon wafer 7 for the
semiconductor device tobe a silicon based substrate is intended
for the plasma treatment has been described in the embodiment,
the invention is not restricted to the silicon wafer 7. For
example, a quartz plate to be used for a quartz oscillator which
is intended for amaterial containing silicon can alsobe applied

to the invention.
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t hree-di nensi onal network structure, the three-di nensional network 20 MAR 2007
structure (the three-di nensional network structure) of a fabric, a |inear
fiber or nmetal may be used in place of the urethane foam 22. For the nethod
of manuf act Wa 3@otslie el ect rode nenber 17 havi ng the thr eePdimEnRss29Mal
network structure, noreover, it is also possible to use a nmethod of m xing
and sintering fine particles of ceramc and beads-shaped resin particles.

In this case, the resin par &h&ﬁ&? ré;éﬁﬂtca@iﬂ S,taduri ng the sintering,

and a space fornmed by the burni ng an 1rreg r path and a residual
structure becones the frame portion 18a constituting the three-dinensional
network structure. \Wile the exanple in which the silicon wafer 7 for the

sem conductor devjce tg be.a sili.con based substrate is intend for the
pl asma treat ment AREOHEET 5‘85@? Phe @h‘f)c?&er‘r'é:rﬁ"d ?ﬁlﬁb?lﬁg‘&ﬁﬁn@n i s not

restricted to the silicon wafer 7. For = exanp uartz plate to be used
for a quart $hesErreerdineiianal §qtﬁ’9éﬂfdéHrF8Fu‘éen%€e‘1’1F’a‘F h HiahanSty silicon
can also be applied to the invention. 16 20 MAR 2007 WD 03/001557

PCT/ JP02/ 062935 hese i tdie AgSwdBi PRYLACEDT (avging Bh@apnfe@RtRIAsMma he

el ectrode nenber having the three-dinensional network structure of which

cl earance g¢ensratinprdothess thegethropahis taed esuthagleciaeodpareniiersm

to be attached to the front surface of the gas supplying port
of the electrode for plasma generation. Consequently, the
distribution of the gas to be supplied can be made uniform to
prevent an abnormal discharge and uniform etching having no
variation can be carried out. Moreover, the three~dimensional
network structure can produce a sufficient durability even in
a place to be directly exposed to the plasma.

It should be evident that this disclosure is by way of
example and that various changes may be made by adding, modifying
or eliminating details without departing from the fair scope
of the teaching contained in this disclosure. The invention
isthereforenotlimited toparticulardetails of thisdisclosure
except to the extent that the following claims are necessarily

so limited.
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generation to pass therethrough is used as the el ectrode nenber to be
attached to the front surface of the gas supplying port of the,gparbosde
for plasma generation. Consequently, the distribution of the gas to be
supplied can be nade uniformto prevent an abnormal discharge and uniform
etching having no variation can be carggregnait. Mreover, the

t hree-di nensional network structure can produce a sufficient durability
even in a place to be directly exposed to the plasma. It should be evident
that this disclosure is by way of exanple and that various changes may be
made by adding, nmodifying or elimnating details w thout departing.fromthe
fair scope ofl- e clegtieds MEMOShH A dlesm ket ARDRTAS, PAIhTHEIES PR | o
therefore not limted to particular details of this disclosure except to

t he ext ergeneratinn ¢lpeirodolhapmigrie ghssupplyangpart fasupplying a gas for plaswal gederatim VAR
2006 CLAIMS 1. An el ectrode nenber for a plasma treating apparatus which

i ncl udes ta apkrasfient dhambenithoBleetredd methbehay bogtthidhedgas fuppsurfasy ofalid ghsor
supplying a gas for plasma generation to a treatnment chanber, the el ectrode
menber tgmggwﬁggaﬁped_to a front surface of the gas supplying port, wherein
t he el ectrode nber includes a three-di mensional network structure and a

cl earance of the three-di sion ne r truetur d f, Ir pontions
constituted bﬁvqlgrel? it}heeelggtﬁd?% rgergﬁ‘%{tlg fél Ssgtglirf 'é'lrfligrel %gornﬁagtﬁr% (r)lfns%uaéglgrrc aamdca
powder which has rain.size of about 0.5 mto 2.0 min dianeter nd a

pl ural i t ylegrancs P%@@ﬁ%rﬁeﬁgvﬁ%sl%@i PeRGIpSirGeE made @%&ame portions constituted by a

fine ceramic sintered substance formed from a ceramic powder which has a grain size of
about 0.5 um to 2.0 pm in diameter, and a plurality of irregular paths defined by clearance of
the frame portions through which the gas for plasma generation is supplied,

wherein an average size of the clearance is set in a range from 100 pm to 300 pm.

2. A plasma treating apparatus comprising:

a treatment chamber;

a first electrode having an electrode body, a support portion and a holding portion for
holding a work in the treatment chamber;

a second electrode provided in a position opposed to the first electrode and having a
gas supplying port for supplying a gas for plasma generation to the treatment chamber;

a pressure control portion for reducing a pressure in the treatment chamber;

a gas supplying portion for supplying the gas for plasma generation to the treatment
chamber through the gas supplying port;

a high frequency generating portion for applying a high frequency voltage between
the first electrode and the second electrode; and

an electrode member to be attached to a front surface of the gas supplying port,
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the frame portions through which the gas for plasma generation is supplied
wherei n an average size of the clearance is set in a range fro &ﬁRRgms
300 pm 2. A plasma treating apparatus conprising: a treatnent anber;
first electrode having an el ectrode body, a support portion and a holdlng

portion for el AelAtdel Hehbs: HERALIE Mrel ARAER dgnaﬁn RNl ER page

provided in a position oppose I'rst havi ng

supplyln ort fo in as for plas ner tot etreatnent
chanber - S5 tgime it Bt et By & Boe PispRicRRRraEa sk dorie i SRR rron
chanber; gas su pIylng portion for supplying the gas for Iasna generatlon
to the tPe¥ ﬁfewblc diarfogTain Kize #gbowel. gaum Ja sl yth 6@meteraam grpleiabiyuedn
generating portion for applying a high frequency voltage between the fi rst
el ect r odérreguibrtpachssiefinad by lckatanod ef tlenfilarae pettioas thedeghmeddiizdr the gab éorgilasashed
to a front surface of the gas supplying port, 18 20 MAR 2006 wherein the
el ect r odgendate is siysdledes a three-di mensional network structure made of
frame portions constit ut ed by a fine ceram c sintered substance forned from

a ceramc po‘@ﬁl%lfo i Fv tr%?eésfl?e SH'RE BleRtafi: lgfs%tqggq% gf% tgorgy Cﬁn?to(b(ﬂgﬂ of the

di aneter, and ura Irregular pat I"'ear anc
frame portions through which the gas for plasma generation is supplied,
wherein an average size of the clearance is set in a range from 100 gmto
300 gm 3. The %Iasna treating apparatus according to claim2, wherein said
hol di ng porti 8nTh¢ plasmdeteating appasaing aeeordiag te wlaimoh whereis saidehriding pogipnupper
surface, and communicate with a sucking path penetrating through the
support padlddesa lage hbmbel eftstucticiehdedypentd & auapien gurfece handcannactieate twitha
vacuum sucki ng portion.

sucking path penetrating through the support portion of the electrode body, the sucking path

connected to a vacuum sucking portion.

4. The plasma treating apparatus according to claim 2, wherein said holding portion
includes refrigerant passages for cooling, which are connected to a refrigerant circulating

portion.

5. The plasma treating apparatus according to claim 2, wherein a material forming the

three-dimensional network structure contains alumina.

6. The plasma treating apparatus according to claim 2, wherein the work is a silicon

based substrate.
7. The plasma treating apparatus according to claim 2, wherein the work is a silicon

based substrate having a damage layer formed by mechanical polishing or grinding and the

damage layer is removed by plasma etching.
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4. The plasma treating apparatus according to claim2, wherein said hol ding
portion includes refrigerant passages for cooling, mhlch are CoiRRLER to a
refrigerant circulating portion. 5. The plasma treating apparatus according
to claim?2, wherein a material formng the three-di nensional network
structure contains alum na. 6. The plasnma treating apparatus according to
claim2, wherein the mork is a silicon based substrate. 7. The plasna

treating appa ccor to cl n_t.he Jwor Sili

based Subetr afo TBvRGTA HEAfRgePagLE fisoRUsE i) "sidhan & fffe’ﬁo?fl SHOH o
grinding and the danage Ia er |s renoved by, pl asma_etchj ng. 19 20 MAR 2006
8. The pﬁ%@wamichatw#ar h‘b‘ﬁ%& AtHSUY PREPH ﬁqgn%omaas%faze swﬁean&ah dpmpegedY® i s a
sem conductor wafer having a circuit pattern formed on a surface side and a
damage | aywidedpnabagkdiderof shepmokicaiddetonvafenés wmvivedhyobiswe etehing: i s renoved
by plasma etching. 20
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