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TREATI NG APPARATUS, PLASVA TREATI NG APPARATUS AND PLASMVA TREATI NG METHOD
invention relates to an el ect rniqaepaedes for
pl asma treating apparatus to be attached to the front surface

Techni cal wig &l@1skhe present

supplying port of an electrode for plasma generation in the plasm
treating apparatus. Further, the present invention relates to a plasna

treati ng apparatus and pl asma
el ect rode nenber.

el ectronic conponent such as a substrate or a sem conductor device,

pl asma

treating apparatus has been known. The plasnma treating
serves to gensrARSOIE AFVREMEDR @IASHAUMRIATISON QFEARMNTYS,0 PCASMA out a

treatment such as etching over the surface of an object to be

treat edphysi cal | yrpndrghenpsaRkAYDY A6 piz%r@ TRERGINE @RS generated by

applying a high frequency voltage to an electrode in a seal ed treatnent

chanber .

A gas for plasma generation having a predeterm ned pressure

(hereinafter 1 WD 03/001557 PCT/JP02/ 06293 referred to as a "gas")

supplied in the treatnent chanber

cases it

is desirable Feennled

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
of anobjecttobe 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

of the gas

t ridBae ¢ RGP FEPMod usi ng the above-nenti oned
Background Art As an apparatus for surface finishing an
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that a high density plasma shoul d be generated dependi ng on the purposes
of the treatnent. In a plasma treating apparatus for carrying out plasna
et chi ng owoeosgwisscon substrate, such as a sem conductor wvedTerPp2/es2oet hod of
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 gag supplying nethod, a conyentional thod is
known in '%%r%§d§%E§h%p$9?ﬁg?p¥?tghgp#%ﬁéhﬁP<ﬁ%ea rGBE@FnteggeT?ﬁﬁe

provi ded opposite to a |ower electrode holding a silicon wafer. The upper
el ectrode serves? §31ch dikidarnyéregltaentoden floite cangsalgds fdasisadéeng
plate. In this case, the discharge electrode plate has a | arge nunber of
fine gas thappE iogh deolest upd ssnsashachddd genkeatppedepérdingde thher eby
uniformy supplying a gas to the surface of a silicon wafer. In the case in

whi ch t hepdihsehas gef ehect redenphat e 115 augedsma howeyvern g thel=eaaie £be
follow ng problens. In the nmethod of injecting and supplying a gas froma

gas supplawﬁymt;eou% el a i T¥RiHBbhi BUE 1 Dok diiss@astd 0 RRrswRphi ed s
restricted and the anmount of the gas to be sprayed onto the surface of a

es! _ ant o tF sprayed h
Sunpl yi no- e SaRe b Rt S S Ra e g PR8har ge
| whi ch plaste, s convergent |y generated 11 &g Vil Ly, of the sunnl vi ng

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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is apt to be induced and various drawbacks are caused by the abnormal

di scharge. Mre specifically, etching is convergently carried out in a
portion iwoMsiolssthe abnormal di scharge is generated. Thex@afmwopoedhere i s
a drawback in that the quality of etching is affected, for exanple a
silicon wafer is damaged or an etching result has a variation.

addi tion, there |s a drawback that a di scha ectrode OV|ded
Bh the I HAB b A G CSgen 16y e ShPasks. SdepGRuRRg R

material of the dlscharge el ectrode plate. Moreover, porous ceranlc havi ng
crystal g?%@%%mahéﬁﬁﬁbarﬁedldﬁ%%%ﬁpéﬂlﬁbéaﬂlY@ﬁﬁ#ﬁ@lﬁﬂbﬁFoaﬁgFéeatéM and
sintered has been tried to be used as a discharge el ectrode pl ate.

However, carntedtdet dischapgetiedbecinodeiphatkei sbrasinby Biskkardaeito heat
shock causedby the heat of plasma, it cannot be used as a di scharge

el ect r odegéwe bt diit ectilareipasedhaet he pldasmadi sal@sat ehef ghavesdyi on A
first aspect of the invention is directed to an el ectrode nenber for a

pl asma treatdhig iaRPAEAL H#se M g N ﬂo@céﬂgﬁﬁl@ <} @iﬁ&coaam@féfll%ndsﬂnsgéaode
havi ng the gas suppiying port for suppl ylng a gas for pl asna generation to

a treat m"‘c?%t%e ; &Eln%hz[e &L EctL0de eélc}rf’ b% Qdﬁﬁtﬂg ngeﬁréoﬂé

surface o as supplying port, erein &l 8ctr o havi ng a
J s o WA St BT
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 causedby theheat 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 supplyingport for supplying
a gas 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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network structure constituting a plurality of irregular paths for causing
the gas for plasma generation supplied fromthe gas supplying port to pass
t her et hr owghy3/m187ze of the clearance is set in a range fromP0Eesto 300.
According to the second aspect of the invention, a plasma treating
apparatus conprises: a treatnent chanber; a first electrode having a

hol ding portion fqr hqlding a rk. i.n the _treatfnment_chanber; a second

ol ect 1 odd I ERA B TIF A PPRoT T BGseP 1A hELY (st *oFERLPEARA AT havi ng
a gas supplying port for supplying a gas for plasma_generation to the

t r eat nentToE vaMsd g Bhprdass fpes RbntPaldopanator srrPédaei HePm theeddsre in
the treatnent chanber; a gas supplying portion for supplying the gas for

pl asma gesieprt yong teottheta mestardiite mstdmserght, hirogdlre pliethascsappaytag port ;
a high frequency generating portion for applying a high frequency vol tage

bet ween the §étsinehecingderrandl0ensesordoel ectrode; and an el ectrode
menber to be attached to a front surface of the gas supplying port,

wherein the el ecddQde ndeberke Rrshd BBl RSN REl Q) I sla¥akure and

a clearance of the three-di nensional network structure constitutes a

plurality,p a’dﬁﬁg 3 8 Q%&%r%&&@ ng EPSaEﬂénE%hﬁ%ﬁéP’? aggneLation to

pass therethrough. cording to the third aspect of t Invention, a plasm
treating

chamber . &UPEPsro8 el HARe Hit Ry HANGTD 10 FOR "R HGrd AG aheork in

the treatQ?Qétﬁggghggémgéﬁ?%?@%éﬂéﬁnéfggirode 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
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 WD 03/001557 PCT/JP02/ 06293 provided in a position opposed to the first
el ectrode and having a gas supplying port for supplying a gas for plasna
gener ati owo @3woidse treat nent chanber, a pressure control EawIPON0d205
reducing a pressure in the treatnment chanber, a gas supplying portion for
supplying the gas for plasma generation to the treatnent chanber through

the gas supplying ,port, a high frequenc ener ati ortion r applying a
i gh T e cHENEL S P S e oD P RS L h € s oo SaR GO R ST

el ectrode, and an electrode nenber to be attached to a front surface of
the gas s¥upsisHgPlyding, PakerErh FURPlaligst podes Nk el afas generation

t hree-di nensional network structure, the nethod conprises the steps of:

st acki ng tatpedtmsttinent abpember a aspird suy e onnwhpélpartciorcfivt rpduténg i s
formed, of a sem conductor wafer; holding the sem conductor wafer on the

hol di ng parpitessstehit hitie ahacinail facenadr t ke gasegueppidueigopowafien bei ng
upwar d; applying a high frequency voltage between the first el ectrode and

the second,gl gehhPfengWih L ey SPrAYH NG 106 IR I RIAYR tgenerabigRyftr om an
irregular path constituted by a clearance of the three-di nensional network

st or el GFACE R PP REn o b Rae B P K e REr i e PbPhs e Hetardi ng.

waf er hel d . erafe asma. ‘According to
the i nvention, fhe el ectyode member baving . the fhree; di Mensional, et wor k
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 asemiconductorwafer; holding the semiconductorwafer
on the holding portion such that a back surface of the
semiconductor wafer being upward; applying a high fredquency
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
rlasma.
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 plasm
generation to pass therethrough is used as the 5 WO 03/ 001557

PCT/ JP02/ o&PB3018r ect r ode nenber to be attached to the frauarmparbaee of the
gas supplying port of the electrode for plasna generation. Consequently,
the gas to be supplied by the rectifying function of the irregul ar paths

can be distributed uniformy to preven abnor mal di_schar t her eby
carryi ng bECHRPFOMRRALhIERGPS 'ar%‘eri%tﬁ?g)?nlil%t' ??H“éfﬁggt?]?%hﬁgg?ﬁncti on
means that the gas supplied and passed in the irregular paths are nade

uni form $weplsingjeertonfpEessatectrefrefatirpheemaf 9eRereLéeRr ode nmenber,
while the injection directions in the irregular paths are influenced to be
an even fComsegténelgurflacgasfte be shpetieddy hkaberct Myrisoydnncthen

t hree-di nensi onal network structure is provided so that a sufficient

dur abi i t yfcoale herebfdiategadhscan beadpkaeebtioebenexposely dio petkgnhy
pl asma, that is, a place to be exposed by a great thernmal shock. Brief

Description 9bnDyawhNgssEhgrgd, | §hér§§gt tapalivbewushawi g -a BLasiag _
treating apparatus according fo an enbodi nent of the invention; Fi g. 2Ais

i ng " apD: _ | _ h _
of “the | noeREbneS ATt LA o T e R L s g R

Sl rOdegagesn&)peprlioefd 'z:iln%'pa%sA-éed in the irregular paths are made uniform

initsinjectionpressure entire surface of the electrode member,
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 anenlargedsectional 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 according to
t he enbodi nent of the invention; 6 WO 03/001557 PCT/JP02/06293 Fig. 4is a
view il | ustaor@toorsg7a nmet hod of manufacturing the el ectrodeeamrPbeos2azcor di ng
to the enbodi nent of the invention; and Fig. 5 is a view show ng the gas
flow distribution of the plasnma treating apparatus according to the

enbodi nrent of the invention. Best Mbde for Carrékng out the I nvention

Next, an embodifieht %of St BeViAventi W% F1nde d658rhad ™ thareretBdice to
the drawings. First of all, the plasma treating apparatus will be

descri bedth t il ecieodpcecnloeFi gocardind Fig. the ¢mspdementaofatlvam chanber
1lis atreatnent chanber 2 for carrying out a plasma treatnent. A |ower
el ect rodeidvdmatfom stamdiect rode) and an upper electrode 4 (a second

el ectrode) are vertically opposed to each other in the treatnent chanber

2. The lower elegdrodesda WidWwgRswing Eh&tas0deohatlysor Bilached it ehthe
vacuum chanber 1 through an insulator 9 nade of polytetrafl uoroethyl ene by

a supportp1§&5£i ?@iﬁ@(tﬁg%%a war g A g RRELHSRE L 8EMede0f a

hi gh thermal conductive material, e.g. alumnum stainless steel or other
sui tabl e ] Sﬂ{fén is attached to the upper surface of the el ectrode body
5 and a sificon wafer 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 vacuum chamber 1 through
an insulator 9 made of polytetrafluorocethylene by a support
portion 5a extended downward. A holding portion 6 formed of
a high thermal conductive material, e.g. aluminum, stainless
steel orother suitablematerial, isattachedtotheupper 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 surface
of the holding portion 6. The vacuum chanber 1 7 WD 03/ 001557

PCT/ JP02/ o833 0158nd t he el ectrode body 5 are forned of al tdmme?/o@dbai nl ess
steel, or other suitable material. The holding portion 6 is formed wth a
ceram c coating on a surface of alum num stainless steel, or other

suitable material.. The silicon wafer 7 i.s set in a state abtained
i medi at AT Fteé'recttr@%a%?g}éi%oaer%goﬁmﬁfil‘ocfﬁ#%é{”ﬁ]@rr‘? SSORCSET f ace i s
t hi nned by nechani cal polishing or grinding, and a danmage |ayer including
a nicro- YackEher foHdeb b Batssliadhed Toer hadding Ppréiedt Pvast BpENTE (see
Fig. 5) is stuck to the circuit pattern formation surface of the silicon
waf er 7 anith s cpiraved daniciont ach a sut fecdhef adugiimgmyorttdionl &ss Theepol i shed
surface (the back side of the circuit formation surface) to be treated is

turned upmesthedheutlasampyedndiayetadf the polished surface is renoved
(etched) by the plasma treatnent. A | arge nunber of suction holes 6a opened

to an upper surfiace;iacenhiord Aedi s Belhen hok dh Pg RATLIRY Sxnaddacerpuni cate
with a sucking path 5d extending through the support portion 5a of the

el ectrode, POGY e HAiOUGend ePAd e (LAMNAH 813 3 ¥ACHUR, cBUEK: NO

portion 11" &fd vacdim suction i s carried out t roug e vacuum sucki ng

Eglré: (r)]g é J\(Af?%gd @2183{: igfu??ﬂilap];q%{jisﬁﬁ'nopgugg:eéjrir? irwl,ea%%paerda%n%rc;eafgygg: the

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 6aopenedtoanupper 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 1s held in the holding portion 6 by vacuum 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 5¢
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wafer 7 is held in the holding portion 6 by vacuum sucki ng. Refrigerant
passages 6b and 6¢ for cooling are provided in the holding portion 6 and
comuni caw® asibissduct s 5b and 5c¢ extendi ng through the swgiarrp2/paeeii on 5a.
The ducts 5b and 5¢ 8 WD 03/001557 PCT/JP02/ 06293 are connected to a
refrigerant circulating portion 10. By driving the refrigerant circulating

portion 10, a refrlggéagt such as coo ﬂ Re& is cir U|at§8 t he
refriger amt® paRRRResed 6b° af ot BEL L ERTER u% tF ﬁaghBPH ng"porti 6 heated
by heat enerated during the plasm treatnent is cool ed. The el ectrode
body 5 i sdelebryitded rpfednecerddcisclptghg PeeklenclP gensrAFiLAGLEBEL i on 12
and the high frequency generating portion 12 applies a high frequency

vol t age betoleers tbelioweratest ésteideuBabed imhehapmdr iadeamntodesgagkbr eover,
the treatnment chanber 2 in the vacuum chanber 1 is connected to a pressure

control pewtdran 6t3. Foespgasstle, ciomd melldiard polrtidncartid®ised byt haapr essure
reduction in the treatnent chanber 2 and at nospheric opening at a vacuum

br eakdown éﬂef@@e&r§@£ﬂﬁ@tthéhﬁﬂ@@ﬁaZtrgQ%mHHEeisehééléade is provided in
an opp05|?e position to the |ower electrode 3 and includes an el ectrode

body 15, which s c?’ﬁfe%etx%deab‘dgpnﬂnis ite%ﬂljzlg%i%ﬁé Sg}mQEtggh@% 2 Hk b' e

material, grounde roundr ng portlon ectro ody

attached {o_the, vasuum charber. 1 Uhrough,

heI l{]iglh %Egcrluency ggneratlng
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 extendedupward. 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 portion 15a. The gas supplyingpath l5cisconnected
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of polytetrafluorethylene by a support 15a extended upward. The el ectrode
body 15 is an el ectrode for plasma generation and for supplying a gas for
pl asma gewer@toooss7t o the treatment chanber 2, and has a |rverroyubace
provided with a gas supplying port 15b conmunicating with a gas supplying
path 15c extendi ng through the support portion 15a. The gas supplying path
15c is connected 9 ,03/ 001557 [ JP02/ 06293 to as s | yi ng_portion
To that -SRI RS SURB L THBIGHE o pradint SGRReTat! o, a0 gas Hkpipat
containing a fluorine-based gas, such _as carbon tetrafluoride (CF4) or

sul fur hekRetRdFiele ESFRY MiKTUgIccePRbad ettt L 47riBeabPragActPE - 0SHAB front
surface of the gas supplying port 15b. The el ectrode nenber 17 is a

di sc- shapzsl oenben tehpafsioyidecéCEHN cporwuEisdbstahowridde ehiwin in Fig.
2, the ceram c porous substance has a three-di nensi onal network structure

in which a framen parddiorodd &anbfe rc @falrs catsadloedred abnrt ifmroatskyrdsca
t hree-di nensional network and has a | arge nunber of hole portions 18b

(clearancgﬁ)théh§é§i§upﬁmy@M@$ﬁgﬂ:shaﬁ.oﬁhkh%lagk%o@@rhb@@%rlﬁb ig about
100pm to 300pm1n dianeter. The hole portions 18b having the

thr ee- df Me9LO0AL, DS LAORKC STUTELULE, ROBSLLLULES b RS Aot flce [ 1 BOUI ar

paths to alTow a gas to pass t he el ectrode nenber 1/ fromthe gas

lyi 15b._. The el de_nenb h i h
S A et RBHoF EERRT SR UFTRGCT RE BT oEPFBHS RORBBFIEy Gpre o oo

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 the hole portions 18b is about 100um
to 300um in diameter. The hole portions 18b having the

three-dimensional network structure constitutes a plurality of
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
foamtobeabasematerial. Firstofall, aplate-shapedurethane
foam 22 is prepared (ST1l), 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.
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be described with reference to Figs. 3 and 4. The el ectrode nenber 17 is
manuf actured by sticking ceramc to a polyurethane foamto be a base

mat eri al . wei@3a@0153f al |, a pl ate-shaped urethane foam 22 ircTorrepedesl (ST1),
and is cut to take a predeterm ned shape of a disc to fabricate a base
material 23 as shown in Fig 4A (ST2) . The uret hane foam 22 has such a
structure that |s co t| nuousl

like a .

Chr oe- di mens; orldl TREL AR Tilfy 8 VBRASHRTViEh RS & SAIGE FREPEALat a

hi gh porosity.. 10 WO 03/ 001557 PCT/JP02/ 06293 At the same tinme, alumna
powder t ol bePECREFAH 65Tl et PAI e keHrapdr adSEsiastant hat eFPRANLIAY 2
surfactant for applying a fluidity to the alum na powder is added thereto,
t her eby fBlwiagty dosthe pyusdhatpornies icSkjed hseshoan themrmky f4Bringen, the
base material 23 is imersed in the slurry 24 (ST5) and an excess slurry
is removed franryhsolbasennbtesal) 23 after pull-up (ST6) . Thereafter, the
base material 23 is dried to renove the water content (ST7). Subsequently,

heating is carrigdneyh {0reyr &8 henesl alLos8etltater i ekedd farlerseaber
conprising the ceramc por ous substance havi ng the three-di nensi onal

L Sl e B e R s i

COn 2t 11 S0 YaLUE} oS5 8TLEGBL S Bk LR N T 8 2P ST © (ST
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.

Theelectrodemember 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 1is
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
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The el ectrode nenber 17 thus manufactured has the foll ow ng
characteristics. First of all, the frane portion 18a formng the hole
portion 18 é3®wonsldedby sticking ceramic to the periphery pafipohes2eore 22a
of the urethane foam 22. Therefore, it is possible to obtain a porous
substance having a uniformpore size and distribution of the hole portion

18b. A nea ore size is_.preferably 800pmor less in order.to preyent the
concent r atl ta%ﬁeaﬁﬁ%%ﬁ%?gﬁnL%b FnETPAT SRR gef PORBFL VeFErQEF?iyan
average of the pore size is set as 100pmto 300pm In the el ectrode nenber
17 conpriSehernheed dvaihe poravsienst Worh3tioe 2s5r PEF JPdye0B298ha8gbst ance
according to the enbodinent, a porosity is mainly determ ned by the array
density ofoame2dariee 28adias ¢ hesemetteariel .f oAnc22dtiioghe, Udeds aesaibdse
material . Accordingly, it is possible to stick ceramc having fine
crystal gtaisisidle ddreapesipheing Bifnd e oot 22a iand Hoo thlenpet-ibherger am ¢
at a high tenperature, thereby formng the frane portion 18a constituted

by a fine,rQaapbeeS s Gkl 8 WIS enbavd fith fc hitdh 1SiqieRakBeratheal
resi stance and a heat shock resistace. Grain size of ceramc powlder used

rest b dal 5 T 1Z.
in the |n¥ﬁg£éggaﬁ§€&%§ tfle ggg@gaéOQQ n TgaekgﬁgE?gﬁagﬁggggﬁnééngy

conprising a ceram ous ce thus nmanufacture

port i on 188 RBVING EaERda EEr ERGPePERALSt oot PRe EPRBERr  of AEaN na i s

bonded at resistance and a heat shock resistace. Grain size of ceramic
powder used in the invention is about 0.5um to 2.0um.

The electrode member 17 comprising a ceramic porous
substance thusmanufactured is formedby continuouslyproviding,
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 resistance
are excellent. Mire specifically, even if the electrode nenber 17 is used
in a sevew® @lacd7t o be directly exposed to a plasna in trE/IPAede3
treating apparatus, the frame portion 18a having the nutual crystal grains
bonded strongly is continuously forned with a three-dinensionally
isotropic struct her_ef or a crack or a breakdown is not generated

by a therRPehot Cxﬁbg §PHE?§ g Rarfizi %ﬂﬁiﬁﬂ% aRF danY Sgsbﬁyained
also in a place to be directly exposed to the plasnma. In general, noreover,
ceram c haviPAg VA chisgly SUEERBIHNS UrkaPaneot om Rani AP 13 PREER aRBLRES or med
into a conponent having an optional shape with difficulty. However, the

el ect r odesiZ2p&\0 03/ 001557 PCT/ JP02/ 06293 menber 17 can be forned to have a
desirabl e shape very easily by previously cutting the urethane foam 22
into a predet erThéedassaapesadhey pbpata tiisedd cogsapparatuss deseenbdeit ut ed
as described above, and the plasma treatnent (etching) to be carried out

for the §b&bé°%ﬂ@%ﬁé glihd he-deseid bed-hehgy wh th esfeisaemt eorFig. 5.
First of all, the silicon wafer 7 is nounted on the hol di ng portlon 6 with

the prot eElB V&Jgf‘@c‘?? 7@%%%“#%39“@%&@&8&%&%& Wi gc?rp%te'f%’}eh Ea” ed

out in the rea e pressure contr port|on
, and the_gas sup yl ortio 19 i.s .t hen dr .Ther ef qr S is
i nj ect ed Hg mgrd 1r§¥yof)all Qhe silicon wa '% is mounte ﬁ

holding portion 6 with the protective tape 7a turned downward.
A pressure reduction is carried out in the treatment chamber
2bythepressurecontrolportionl3 (Fig. 1), andthegas supplying
portionl19is 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 is sprayed toward the

surface of the silicon wafer 7 which is provided thereunder.
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fromthe el ectrode nenber 17 attached to the upper el ectrode 4.
Description will be given to a gas flow distribution at this tinme. The gas
suppl i ed Wwoomsrisa7gas suppl ying portion 19 can be preventrd/fPoom2ds eel y
flowng in the gas supplying port 15b by neans of the el ectrode nenber 17.
Consequently, the gas tenporarily stays in the gas supplying port 15b so

that a distribution in the ressure of_ the gas becone | most _uni f Qrm
therei n. By HHe dridure,1a G&gﬁfﬁé@ﬁégoﬁﬁepPSRéPn§ui?gcér%f ?ﬁ%eg

el ectrode nenber 17 fromthe gas supplying port 15b through the hole
portions 18R Fgreylar @Wéalé‘éﬁﬂaﬂiilg por e elpstrpée mewpstitdting the

el ectrode nenber 17 and is sprayed toward the surface of the silicon wafer
7 whi ch iBhereVoded thredéahdébutidf JADLRE/ DDIG5T BCT0aR0RS @298 rapedt hi s
time, a |arge nunber of hole portions 18b are formed in an irregular

arr angenmeddwha t € rematia Dslee MeRERCE 6 F Theeetoteodthrntticst 17 batbnsasof the
flow of the gas to be sprayed downward fromthe | ower surface of the

el ect r odey NERDER Lk RGOS evHALE BhM WL RoWo & davi ghb PB e dlePgt the
whol e range of the gas supplying port 15b. In this state, t e hi gh

frequency%Q$ §£§$ anﬁdéékgo%y . is driven to apply a high frequency

vol tage t of the | ower el ectrode 3. Consequently,

aplasma di scharﬂg,\ this state, the high frequency generating portion 12

is driven to apply a high frequency voltage to the electrode
body 50f the lowerelectrode3. Consequently, aplasmadischarge
is generated in a space formed between the upper electrode 4
and the lower electrode 3. Aplasma etching treatment is carried
out over the upper surface of the silicon wafer 7 mounted on
the holding portion 6 through the plasma generated by the plasma
discharge. 1In this embodiment, when a damaged layer including
amicrocrackisetched, anetchingrateof2um/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 sprayed 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 forned between the upper electrode 4 and the |ower
el ectrode 3. A plasma etching treatnent is carried out over the upper
surface oWwadseosisii con wafer 7 nmounted on the hol di ng porrdmarrogod2bs ough
the plasma generated by the plasnma discharge. In this enbodi nent, when a
damaged | ayer including amcrocrack is etched, an etching rate of gunimn
can be obtained. According to the present invention, an etchin at e

i gher { FEPOSRHE LS SHBai Mo d T oFR RHE HTAHE BECHIA gt e FERFEat he
distribution of the flow of the gas to be sprayed onto the surface of the
silicon %kdirs ponsledagbrongivrvhiovied st enhpreus Akde WA dahind thf thae

el ectrode nenber 17 having a rectifying function. Therefore, it is
possi bl e threeedEmnaiorbhby mabtdopthatgadtoum beieghrgendimeerdiduelt o t he
concentration of the plasnma discharge over such a range that the gas

parti al | yndasoak hsghuciensdt y. EMaredferchet e celeeideodenpeiber 14 asear di ng
to the 14 WD 03/001557 PCT/JP02/ 06293 enbodi nent includes the frane

portion 18a hawvRgHidak €6 4sd %iiregﬂﬁg[‘%xﬁggéédtété%a\/, whiceB ciSor
continuously provided with the three-dinensionally isotropic structure

(L1 L1 SLIBIabaNals A0 AL SIELY She Blan s ibe Lestaoigyperoer 17
br cakoun, 4 o, k- aeneral od By Lher el alotl, MMSULILNLY, off Rergak 1110
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, itisalsopossible 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 electrodemember. 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
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flowuniformis to be provided in the gas supplying port, it is
conventionally necessary to provide the rectifying plate separately from
t he di scheog®/elssctrode plate to be exposed to the plasnmeCTyror/ie93

enbodi nent, however, the sane el ectrode nenber 17 can functionas the

di scharge el ectrode plate and the rectifying plate. In the enbodi nent, as
descri bed, above, it .is _possible to carry out, variqus , changes. For exanple,
whi T e t hel Bl AR A Cthdan HeRGsT S oih Bk RMLE 0P LERA Ofaref: GPTBfSEhe

el ectrode nenber 17, it is also possible to use alum na based ceramnics and
al unmi num CoRiREN By arked ine etk Peivatlol e Redaltipine the aisinmbaserdt s
inportant to select a material which is hard to react wwth the gas to be
used for gewerating the plasma, such as ceramics, which have an excell ent
corrosion resistance. Further, borosilicate glass, which is an al kaline

rare earth metaurei&mmortan W lusetieca® Rasabesn ale ir el elhectranelgenber.
Fora fluorine gas to be used in the enbodinent, it is preferable to use

netal flyoride-hayhng-a-higb BOLLI Bg-ReLALeaNd Atk Y ¥aPehrPEgESUre 15 WO
03/ 001557 PCT/JP02/ 06293 in vacuumwhich is represented by oxide, nitride

R N S T s i

based gas. ernor e, escri e exanp

whi ch an gé %Q?E%gyﬁ%yf%g?%ﬁg%%fézigﬂﬂéﬁg¥%garngggorkstructure)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, the resin particles are burnt by heat during the sintering,
and a space formed by the burning becomes an irregular path and
a residual structure becomes the frame portion 18a constituting
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 canalsobe applied

to the invention.
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t hree-di nensi onal network structure, the three-di nensional network
structure (the three-di nensional network structure) of a fabric, a |inear
fi ber or wet@loon®ay be used in place of the urethane foamma/iPewoczbhe

met hod of manufacturing the el ectrode nmenber 17 having the

t hr ee- di nensi onal network structure, noreover, it is also possible to use

a nethod of m xing and si nterdqns%rzj;ﬁ eA gr,t |a%ltlﬁ153l of ceram c and

beads- shaped resin particlé§¥ Wesin particles are burnt
by heat during the sintering, and a space formed by the burning becones an
irregular path and a residual structure becones the frane portion 18a
constituting the three-dinensional network structure. Wiile the exanple in
whi ch the silicarcavadisng td dhet hevesehbnpnidue tedre adend de megser hagiihigcon
based substrate is intended for the plasma treatnent has been described in
t he enbodimenthreéh@insnenbhah hetwoirkr estuctted o whechi bicanrawnater 7.
For exanple, a quartz plate to be used for a quartz oscillator which is

i ntended £onsei pREEE ghe COREALRL A9 2§£&E§%§%@i%9;%e lfoedp1h@mkhe
invention. 16 WO 03/ 001557 PCT/ JP02/ 06293 Industrial plicability

Accor di ng%éﬁejlrgﬁf.bﬂvt‘%ﬂgrbgg’s’%ﬁ@feﬂf&ﬁ 1048 JEORes PAYING L %e member

t hr ee-di nsional net ructure of which clearance constitutes the

Irregu'artgaéQSagégcﬁé%F%gu%H% %%%n%ogu %gggabf 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
is thereforenot limitedtoparticulardetailsof 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 el ectrode
for plasnwagsmersaari on. Consequently, the distribution of rRdwIPgaE8620D be
supplied can be nade uniformto prevent an abnormal discharge and uniform
etching having no variation can be carried out. Moreover, the

t hree-di nensional network structure n produce a sufficient durability
even in a place to be directly exp5§ MSo the plasma. It shoul d be evident
that this disclosure is by way of exanple and that various changes may be
made by adding, nodifying or elimnating details w thout departing from
the fair scope of the teaching contained in this disclosure. The invention
is therefore ndt. | i mAredleotpadeimsmlar Get & bbaohathiestdirgcbépgaratusxcept
to the extent that the followng clains are necessarily so limted. 17 WO

03/ 00155 IP(IH JRO21 062932 KLlAdD Jendhatel @t ¢ Deet nedbehat bng atipt agam
treating apparatus which includes a plasna generation el ectrode having the

gas  suppdyhidy PO§ todoF SHPRUMNG 18 08Sgd O £ PF 3SINBs e =@ 08
treat nent J%a er§:%he eIectP%?egﬁeggergto be gﬁiache to g'front zurface

of the gaéréél@t%]%( %gla%gﬁ(:’, %reﬂegtgrgge?e%e{roggb@g@@%cﬁﬁd’itega front
a clearance ol the

t hr ee- di nensi onal networ structure an

three-dlngg?fggglogeﬁﬁgréas supplying port,

wherein the electrode member having a three-dimensional network
structure and a clearance of the three-dimensional network

structureconstitutingapluralityofirregularpaths for causing
the gas for plasma generation supplied from the gas supplying
port to pass therethrough, a size of the clearance is set in

a range from 100um to 300.

2. 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 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
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structure constituting a plurality of irregular path for causing the gas
for plasnma generation supplied fromthe gas supplying port to pass

t her et hr ouwghy3/m187ze of the clearance is set in a range frRoImPLD@: 0 300.
2. A plasna treating apparatus conprising: a treatnent chanber; a first

el ectrode having a holding portion for holding a work in the treatnent
chanber; a second el ectrode provided in a position opposed to the first
electrodéxéﬁﬁ’having a gas supplying port for supplying a gas for plasm
generation to the treatnent chanber; a pressure control portion for
reduci ng a presstiehi ArepEeney g hehe tERaRFtien oy SWFPINAYY 2pBEohon for
supplying the gas for plasnma generation to the treatnent chanber through

t he gas sipphyengy Sl ViYy®IO04EE3Y PET/LIPGY 6293 rqier endathieghetpaduency
generating portion for applying a high frequency voltage between the. first
el ect rodecbaglt tbee sesoid el ectrode; and an el ectrode nmenber to be attached
to a front surface of the gas supplying port, wherein the el ectrode nenber

has a three-di ngnghRakogRehuakkr St W ke amddatel garaine ofr fhe of
t hr ee- di nensi onal
the gas supplying port,
wherein the electrode 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.

3. The plasma treating apparatus according to claim
2, wherein a size of the clearance is set in a range from 100um

to 300.

4, The plasma treating apparatus according to claim
2, wherein saidholdingportion includes a large number of suction
holes opened to an upper surface, and communicate with a sucking
path penetrating through the support portion of the electrode

body, the sucking path connected to a vacuum sucking portion.

5. 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.
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network structure constitutes a plurality of irregular paths for causing
the gas for plasma generation to pass therethrough. 3. The plasma treating
appar at uswaxmmotisng to claim 2, wherein a size of the cl exTarroB06293 set in
a range from 100pm to 300. 4. The plasma treating apparatus according to
claim 2, wherein said holding portion includes a | arge nunber of suction
hol es opened to an upper surface, and comrunicate with a sucking path
penetrating through the support portion of the el ectrode body, the sucking
path connected to a vacuum sucking portion. 5. The plasnma treating

appar at us accor®i ng tBreigan tugadridicth apmar afelidiasg PeHtio o Kdladdes
refrigerant passages for cooling, which are connected to a refrigerant
circul ati Bg wpertiona 19tWOL63/ 60LBSAgPETRLIPD2LE629Ben6ioThé plasivek
treating apparatus according to claim2, wherein a material form ng the

t hr ee- di negsuetakenebnbaknsstluntiee contains alumna. 7. The plasma
treating apparatus according to claim 1, wherein the work is a silicon
based substrate. 8. The plasma treating apparatus according to claim 2,
wherein the work is a silicon based substrate having a danage |ayer forned

by mechani cal ppli shifg, qf; 4t nding, and, the, AAREE o d Wi dg Hemvadh by

pl asma et chi ng.

1, wherein the work is a silicon based substrate.

8. 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.

9. The plasma treating apparatus according to claim
2, wherein the work ié a semiconductor wafer having a circuit
pattern formed on a surface side and a damage layer provided
on a back side of the semiconductor wafer is removed by plasma

etching.

10. 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 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
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9. The plasma treating apparatus according to claim 2, wherein the work is
a sem conductor wafer having a circuit pattern fornmed on a surface side
and a damageosloaysasr provi ded on a back side of the sem cormuctroz/oas er i s
removed by plasma etching. 10. A plasnma treating nmethod in a plasna
treating apparatus conprising a treatnment chanber, a first el ectrode

havi ng a hol di ng portion for holding a work in e treatment . chanber, a
cecond ol GoFT BALERRGY Pld hedush P BId THob o8 e LIS TeT S EheRBEE T ode and

having a gas supplying port for supplying. a gas for plasnma generation to
the treat@eddschapbeying ppessarefod ErpPRYORISEZEPEFEIPOZ/ B629B2 cont r ol
portion for reducing a pressure in the treatnent chanber, a gas supplying
portion fgensuppiynngp tithe gasaftoengl abprbegeneratgortho gelse suppavapat
chanber through the gas supplying port, a high frequency generating

portion fesrappdHingh Erkiglndy gguenay ivngl bageibet feempdieyifrig st hebact r ode
and the second electrode, and an el ectrode nenber to be attached to a

front  sugefggReREytNEl 823§e SHPPIYENO RO rthNRidt R ehecthadgepBaer has
a three-dinmensional network structure, the nethod conprising the steps of:

t acki ' ! | - -
ormod Jof 1 BEEEEAL; MG RRE C0oC e MO AT R il o BREEBER L he

hol di ng pgﬁgkgge of the gas supplying port, wherein the electrode member

has a three-dimensional network structure, themethodcomprising
the steps of:

stacking a protective tape to a surface, onwhichacircuit
pattern is formed, of a semiconductor wafer;

holding the semiconductor wafer 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 path constituted by a
clearance of the three-dimensional network structure, thereby
generating a plasma; and

etching the semiconductorwaferheldinthe firstelectrode

by the generated plasma.

11. The plasma treating method according to claim 10,

wherein the work is a silicon based substrate.

12. The plasma treating method according to claim 10,
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such that a back surface of the sem conductor wafer being upward; applying
a high frequency voltage between the first el ectrode and the second

el ect r odewghisloe1spr ayi ng t he gas for plasma generation frramvEn2/m620egul ar
path constituted by a clearance of the three-di nmensional network
structure, thereby generating a plasma; and etching the sem conductor
wafer held in the first electrode, by the generate lasma. 11. The plasma
treating ?%%Hnégﬁbﬁﬁﬁﬂbl?oac?hfh?ﬁ%fba%ﬁgﬁﬁﬁagaq%} ing 3 d#PfE6n based
substrate. 12. The plasma treating nmethod according to claim10, 21 WO

03/ 0015571 0T SfrazesbRy e ciiatetal PRé 1abiRi &r gréndiasnapdded daB3trat e
havi ng a damage |ayer formed by nechani cal polishing or grinding and the
damage | byeeri 5sresmyveddbyypbasamaeethhigg.13. The plasnma treating net hod
according to claim 10, wherein the work is a sem conductor wafer having a

circuit pattern formed on a surface side and a damage | ayer provided on a
back side of the sem conductor wafer is renoved by plasma etching. 22

13. The plasma treating method according to claim 10,
wherein thework isa semiconductorwaferhavingacircuitpattern

formed on a surface side and a damage layer provided on a back

side of the semiconductor wafer is removed by plasma etching.
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