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wéelaigsiiesa wafer-transferring apparatus including a blade toh

WO 2008/111752PCT/KR2008/001205 Description APPARATUS FOR

TRANSFEG A WAFER Technical Field LI)The present invention relates to

a wafer-transferring apparatus. Moreparticularly, the present invention

R W&OS

using an electrostatic force. Background Art [2] Generally, semiconductor

devices may be manufactured by formlng Iayers on a silicon wafer used

as a semiconductor substrat g, Gircuit patterns from the layers.

The circuit patterns may be forme | sequentrally or repeatedly

process sputtering process, a photolithography process an etchlng
%’r‘?ﬁo@gﬁtﬁ%lamaﬁon process, a chemical mechanical polishing

(C Wmnammsﬂﬂe witeronayebarelgranduyavisierrecibylaly, the

walRrArRRSIERHing RRRA AlUS,AULINg: LRI %%%?éﬁ?%&?ﬁh?ﬂﬁea blade to hold a

wafer: transferrrngeaip(par?tuls may hold the wafer using a frictional force, a

vacuumufsorge an elec rosta?lcﬁforce etc. The wafer-transferring apparatus

usﬁ@ﬁkﬁ@@@ﬁo@tﬁlc force may be used under a vacuum atmosphere

and @eﬁ@ﬂ%%&%&@ﬁ?&t&@éﬂ@&'Hﬁyap@ﬁiﬁﬁﬁéﬁ%d RGlugie.an SISEIEeAe,
and 2 d|elegtrlc to gfenerete th § ectr%)s at C fodp%rThe dielectric m

a
méq‘luge a ceramic materlelﬁlan ine holes oF a’%res Ay be Torhatrin memm the

SUHSER- poItioRrBH thid Getdeti mt Wé@ﬁtﬁﬂ@%&%@@eﬁﬁ@m ﬁeﬁtﬂ@sﬂg
mawib pritiedewi tuah estuieaindlingporitiemormtibe (I Anprtes thavtiatep process,

hm@ypla@t@gﬁt%m' Q%Q%éhﬁa@t@iﬁﬂgﬁréf@g% q@rpuﬂye%ti&&xtvtﬁa&éthlte a
igh v ectrode and a thickness
drg:ecrtgrlée%%%a%e re%% dlﬁl gcreagg the e"'Iec%‘rosai chc?r}%;e neé'fi“ Ha be held
st bicenales gﬁ&?ﬁ%@bﬁ%@ﬂfﬁ%@w%%@%a@%ﬁ%he
waféﬁmﬁbé@ke@@maﬁymmﬂestedyvhrb&dt&e slgfetrodeghriimivthiforce, a
dapaaged dielecliisieathichsn @Nr@é%ﬂé@ﬁ@%ﬂ@@fmﬁ&ﬁt@%ﬂba&@&ﬂﬁﬁ% the
m%}éa?og't%ﬁéaf%?%g}’gke %E%%”'H&at%’{r‘aéﬁd Urherhecal %ec%n? ¢ wafer-
ch arge may not be dr arge sufficiently Trom t g&relec rc due't fﬁ

higHUEHAGS, SRR SaHAREIRS %b@ﬁﬁf’a’éfa%‘?ﬁﬁélﬁtatéfrcfﬁﬁrﬁefﬁéaﬁﬂé% elec-
Tomeléctivecprdblediclaciattage helidg arecppositetqolbrity tmtalofa pores

voﬂageéqamm Rarthe glackpsiatic free e herRpphird it Srocess. The
@53%?@8%§§ ?@ piney fvtﬂt{% E%ﬁg nﬁ?@ﬁﬁ@@ 3 %Jgﬁmﬁ the wafer may
ments o s for

tggresent mventron provide an apparatu
tra??s?@?rtﬁtﬁl‘éflt%@'r CABRLOSE B EGtamination of the wafer and

firmM 4ok, thdighafietiaEe civnidal Dolisdon the electrode and a thickness of the

dielectric may be reduced to increase the electrostatic force. In such a case, the

dielectric may be damaged by the high voltage, and thus the wafer may be electrically
connected with the electrode through the damaged dielectric, which may electsify the
wafer. As a result, the wafer may be damaged by the electrification.

Further, because electric charge may not be discharged sufficiently from the
dielectric due to the high voltage, it may be difficult to easily detach the wafer from the
blade. To solve the problem, a voltage having an opposite polarity to that of a voltage
for generating the electrostatic force may be applied to the electrode.

Disclosure of Invention
Technical Problem

Example embodiments of the present invention provide an apparatus for transferring

a wafer capable of preventing contamination of the wafer and firmily holding the wafer,

Technical Solution
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2 An apparatus for transferring a wafer, according to one aspect of the
present invention, may include a ceramic blade supporting the wafer; an
electrode disposed in inside of the blade, wherein electric power is applied
to the electrode to generate an electostatic force for holding the wafer; a
plurality of pads disposed on the blade, wherein the pads provide frictional
forces between the wafer and the ads to prevent the wafer from moving

on the BPadE S ar S 78BSt EEAHHE 0% IR MATBSE M dentssent

bladenadworzgntal gk Igetweerbth& pallis)ami,  the eteetrodeis:grelatéisposed in

thanithatieiwren aNedisSARDRIWEER B MRDLY BY @@eﬁr&s‘ett@aemmte an

elg%trprg&a%n?o? ef'f:cprq old Hrfﬁ%ee\ggfé?eablﬁg 1t 8]# a%torﬁle Sae dﬂp ade,
odlmen SO rese%t invention, \;3 S ndk%

eldd¥ Efa%imﬁ%%q@%ﬁ{ﬁwméffrs‘éﬁmﬁ%ﬂeppwé&g@ﬁé)&e@aﬁéo prevent
el8ctrogerdnaranappecsfddedst thd biadlet jotincsomeéxarhple blade to

embedimentiziohthaipiase @5&@&3&%@1&@@&@ PABYIREMIS SHERB: than that
Polyimude, (uhber EF!‘Q Calke: JesE matel r@geerg Lysedalone orina
combination t er§ n some example em S 8? ’?g

Gdiment sen
in ; the apparatus may further mclude a coatlng layer dlsposed on
an Uppenseragdponiof sithedlddewserpnportions gapisictetheéhpgads and
arﬁedéﬁ@ﬁ%ﬁé it} R grm-exam plaembedime nisef ihepragant MVaALIR ind an
%gpgma@eygﬁwgaglude OXIde nitride, oxynitride, and the like. These

materials m T%usrﬁp @Jone or jn,a combination,ther g fI’i 21In some
example’ % 1(5) g ﬁ?f\?&hﬂgﬁnﬂ%é B ATA Be
dSH SRR Bl aefebar 3p hlfé SherspelErBomImdms SHNeTsesnt
invenbomtthethaatifig layer may be formed by a chemical vapor deposition

(C\iﬁ)%&ﬁ@%%%pﬁ’e%%@ﬁ?émg shemical MaReL %%wamé%%?mer
PracRes: A high C&sgés% %’9%?#?@3?' Vaf%%gptos't ey e R YR

process, a sputteri Cess, an some examp

erﬁﬁ%&ﬁﬁ@ﬁt‘é’%hﬁ@%}’é‘%ﬁfq J&RSH: the electrode may mclude a first
eledtrépiactorwhith anpeditvatsoifabe s spp liecetinh alsecomite lextrodeyto

whicldz peigativerdeliagemisidpplietthElB]Amapp atats fomiansiasingére or in
waleimBaeRIingdanother aspect of the present invention, may include a

copo R PG e Sl B st o
eIREsaEe Yo O fisy holding the Wafer a coatlng Iayer disposed on the
blaffeswiersimphecodatingdaisariitid eresenthrenrthenbthe eoaing tayebotagrima
capneedad tocthenbladejerngyaihmbiede) HdvastageoumEHRiSced chemical
vapor deposition (PECVD) process, a high-density plasma chemical vapor deposition
(HDP-CVD) process, a sputtering process, and the like,
In some example embodiments of the present invention, the electrode may include a
first electrode to which a positive voltage is applied and a second electrode to which a
negative voltage is applied.

An apparatus for transferring a wafer, according to another aspect of the present
invention, may include a ceramic blade supporting the wafer; an electrode disposed
inside the blade, wherein electric power is applied to the electrode to generate an elec-
trostatic force for holding the wafer; a coating layer disposed on the blade, wherein the
coating layer is denser than the blade; and a robot arm connected to the blade to move
the blade.

Advantageous Effects
In accordance with the example embodiments of the present invention as described
above, an electrostatic force required to hold a wafer may be reduced by frictional



[16] In accordance with the example embodiments of the present
invention as described above, an elecirostatic force required to hold a
wafer may be reduced by frictional 3 WO

W2DBBA1TB2PCT/KR2008/001205 forces between pads dispossmkansae:zos

blade and the wafer, thereby reducing electric power that is applied to an
electrode to generate the electrostatic force. Thus, damage to th.e wafer‘

thaf Py BRBEEDYasiediying eha Radsrenbyibe Peevbaetl, fadidng e
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Description o rawin T'he above and -advantages of the’
preéfit iAvEntfsh %l%&égﬁ%@ RIGRE Ssfsaramt By Heseiniig @xampeities in the
embodinenitg thisrenf dodetditasith oéfbremderto the accompanying

drayyings rveubighiokl 8 i@ this:pius view illustrating an apparatus for

transferring a wafer in accordance with an example embodiment of the

presﬁﬁﬁ%‘\fﬁtﬁdﬁ%ﬁr@%ﬁi%gea O GSPEEHE HATVIN YAPP SIEH R TP parent

-1 P¥pscibing 23 pmi®:. Gojscdiplomis/fesveiilistritiriy veithapiraratascfdre ac-

trarstepring g waletig: aecorgdance with another example embodiment of

the present AN/ G\End 1 8 0sRoRCPRINIEN ISR AIPNY Adance

line IV-IV"in FIG. 3; [23]. FIG. 5.is a plan view Illustrating an apparatus for

trar%?gr?%ﬁg%%& gpjggél&}?&ﬁhg%tb\ﬁﬂ"ﬁ?ﬁtd'ﬂﬁ?ﬂE?Ié'xample embodiment of

the présehtsmveptioticanri] 24 Iakes ioascrdis-SelfionBlGidw taken

alon@ilines\AlpVah indwW@Ibtrating an apparatus for transferring a wafer in accordance
with another example embodiment of the present invention;

FIG. 4 is a cross-sectional view taken along a line IV-IV’ in FIG. 3:

FI1G. 5 1s a plan view illustrating an apparatus for transferring a wafer in accordance
with still another example embodiment of the present invention: and

FI1G. 6 1s a cross-sectional view taken along a line VI-VY’ in FIG. 5.

Best Mede for Carrying Out the Invention

'The present invention is described more fully hereinafter with reference to the ac-
companying drawings, in which example embodimenis of the present invention are
shown. The present invention may, however, be embodied in many different forms and
should not be construed as Himited to the example embodiments set forth herein.
Rather, these embodiments are provided so that this disclosure will be thorongh and
complete, and will fully convey the scope of the present invention to those skilled in
the art. In the drawings, the sizes and relative sizes of layers and regions may be ex-
aggerated for clarity.

It will be understood that when an element or layer is referred to as being "on" or
"connected to" another element or layer, it can be directly on or connected to the other
element or layer or intervening elements or layers may be present. In contrast, when an
element is referred to as being “directly on" or "directly connected to” another element
or layer, there are no intervening elements or layers present. Like reference numerals
refer to like elements throughout. As used herein, the term "and/or" includes any and
all combinations of one or more of the associated listed items.

it will be understood that, although the terms first, second, third etc. may be used

herein to deseribe various elements, components, regions, layers and/or sections, these



Best Mode for Carrying Out the Invention [251The present invention is
described more fully hereinafter with l;eference to the ac- companying
drawings, in which example embodiments of the present invention are
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different forms and should not be construed as limited to the example
embodiments set forth herein. Rather, these embodiments are provided
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terbus Scomipibel’ dendidrdiconsisingdtwdien, teeskimihis specifisatiauring,
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Sa AG(QY Sompor % $
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eldiffehte Eé%%ﬁf@ﬁﬁ%%’df&?’@ﬁﬁ%s thereof. [30] Example embodiments
of thémpreseheinventidinale:lesonibéd-heieinawliticeferdne@iafic terms) used

Cr%&iﬁﬁ@i@lﬂe|UM§H§{&H§1§@'[@{§1§§E@@%'&§ B&ﬂﬁ%"@ﬁ@&%ﬂﬁﬁi&%‘iﬂi in the
%Ot Wl?nflsﬂ(gn ese iﬁﬁlfe% 18.0'[1(19 Bc’et UCtu rﬁtS&/ ﬂf th? HE]%?%% {Iel?‘y e;ofs %m,t terms,
such, variations from t apes o UStrations as a res
xS, %?%&ﬁ%?ﬁétﬁrﬁ?&f@%wmaﬁ’s%@* t%‘ie%‘ﬁéé@ea%eféfﬁ@d as having a
expected. Thus, example embodiments of the present invention should
not be construed as limited to the particular shapes of regions illustrated
herein but are to include deviations in shapes that result, for example,
from manufacturing. The regions illustrated in the figures are schematic in
nature and their shapes are not intended to illustrate the actual shape of a

region of a device and are not intended to limit the scope of the present
invventionn 1211 1 Inlece ntharwice defined all tarme (inclhiidina technical and

us



herein have the same meaning as commonly understood by one o_f
ordinary skill in the art to which the prgsent invention belongs. It will be
further understood that terms, such a$ those defined in commonly used
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2008/111752PCT/KR2008/001205 meaning that is consistent with their
meaning in the context of the relevant art and will not be interpreted inan
ide AIFEGS BT RPRSITIAY SdHsBinBsy Bl Sy uae bt Frdpaimt art and will
1320F 1@ iteip e fpibim vieldcllistiatiny aty dppasbiasstanlansigringyawalaned

in aggedance with an example embodiment of the present invention, and
FIG.&js a cross-sectional view taken along a line 1141’ in FIG, 1.
B B e LA G SO AN Hob Yo YAl 4 dsgedance
W HHD MR ERATBPAE 5rAbRIT TN 4R BrebirsE Toon Aophaalif] Of pidscIe-astional
a rofbot saimnlAond 3449 HelBiadé@ 10 may include a ceramic material and

may reRROIL hewafer Wda The blade. 30 MI}"@M%I@QEEE\@HY@UW I'111;?:8%(11:(;]11(13

for The electro may be disposed inside the blade 110 to
ger?eﬁ%%d?é%ﬁé@c%r%ﬁgg%]%gég ?g{]hﬁﬁg/t{ﬁ%\?v%fé%? i 4eeBraERd&With an
examPlePeiboHIma B S presuRtcRArivintheeIeeRpre Mo pieyW. The
inclielée 4 firsteldetrodecd2R2bntl alsgedidrelectrode 124. Thg first and
secongk elesiadesd 22.and &dd-mav.exiend along:outer RAHIARS AP irostatic

in i the respectively. Further, the first and secon o
N A
extBHENG oA EET ddibmangirigy adt Heelstndeled withassenrdtplsgrode

ThéZirstantrsenondwist tledesit? 228rad 224may beconiectedimwithortions and

poweespsices diffesemdiorkspach athenI8SPatiMaly a el EXAMRIe 11Bdes 122

/ lied.to the first electrode 122 nd a negative
o B S S R P R o

voltage may be a
o e B Y Bl papPrdeelisdrode imnl 124
mapdhGludendetel vitheesicaloyrcanditikamplesnofatiecomhetalctpat hvaly bBor
usegafapi)e pigairedelzl maytpe iR dupariens BRIMRARNUM . ANd tRCative
ke o3k A BpeE ARIIRN.ON] &9&@98-[%P’lg%%w‘%&?e}!‘%'&m?& 129 80¢sea

the wafer W'may, serve as a dielectric. he pads’1 m%’?be

disPosaE 8% %%}Sﬁ%‘?%ﬁﬁ CE"Bf the blade 110. Frictional forces may be

providécisetnde thesyanstie adelhe pate 480 sothatthplevafiethhmay that

bepigvented fkommmvingdersiding an e biadackl oAb ACAAARG e

with ﬁﬁ'@@mﬂlﬁi&m@ﬁﬁé qf %e%@&?ﬁltcl Q}’e%ﬂﬂ%‘ 195 z?nhcp W Whter w may
serve as a dielectric.

The pads 130 may be disposed on an upper surface of the blade 110. Prictiona)l forces
may be provided between the wafer W and the pads 130 so that the wafer W may be
prevented from moving or sliding on the blade 110.

In accordance with an example embodiment of the present invention, as shown in
FIG. 2, the pads 130 may be inserted in grooves that may be formed in an upper
surface portion of the blade 110. The pads 130 may be projected from the upper
surface of the blade 110 to come in contact with the wafer W. When a projection
height of the pads 130 is excessively high, the wafer W may be warped by the pads
130. Further, because an air space between the wafer W and the blade 110 Imay serve
as a dielectric, the electrostatic force by the electrode 120 may be decreased. For
example, the projection height of the pads 130 may be in a range of a few micrometers
to a few tens of micrometers or less than about 100 micrometers. Alternatively, upper
surfaces of the pads 130 may be disposed on the same plane as the upper surface of the



FIG. 2, the pads 130 may be inserted in grooves that may be formed in an
upper surface portion of the blade 110. The pads 130 may be projected
from the upper surface of the blade 1f0 to come in contact with the wafer
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wafer W may be warped by the pads 130. Further, because an air space
between the wafer W and the blade 110 may serve as a dielectric, the
ele&ir9&thti force by the electrode 120 may be decreased. For example,

| the phojectichuieighthofibteepadsni 30 andydiein i ARgEra@bac i@Wention, the pads

mlCtemat@rset@@pfﬁ%t%&@t@tﬁf QAatersy %é%%@?ﬂ)agctﬂf&ggss of the pads

mrcremeterge Alternat%vefly, M ertsgrfaicestoft e pads 130 ma

disposed on the same plane as the Uppar SubEcs BP1RE "BW i or s than
ZOG@HLEEW%?F‘@W%OSIOOHOS blade 110. [40] In accordance with
anothéragxaiipleembgdimzntafthe pregent izventions the:padts 118QsBayal o or

be dispased gﬂﬁb@ b@%é@%f?ﬁﬁ?m&rﬁe@|§fj§§[é-;lgctﬁ)ge'(f§?%§ 8l tﬂgper surface
a e Oorarew microm Il ew te
e ARSI LA WESAIIe Ahipueh i

micrometers or’less than a Rters

gapt9F BatvBBITIHB B SRS 1D WA ife Slesuduibardeis digu X aortedemaged by
thathasfraiD2abetwEengan Uppersunfabe eidheselectirodelt2ehand henay be

uppes:sirface:of the bladeddq, { r??t{lﬁiﬁgéf‘/&f (Ray:be arRked, from. upper

the glectrode 120 th h the pads 130, which may electrify the wafer W,
such th that the wa%er \lgﬂg]n‘g be damaged by the electrification. The gap DI
dsmeg'a

bet 4@ setrotbien B vE g reardpehils thicomp
Dzméxwaén théb@p ped swefalos theberedectebdmd20: anelithiensppean sudatenation
of tirerkbade 110. [42] Examples of a material that may be used for the
Dadsﬂé%ré”%s'ﬁﬁ' u]% %IEII Ctﬁre%ctél hm g?h “ilvba «%‘r ggé Oe? ||2§ cleﬂgy the frictional

C
erials may be used alone or in a combination the

eIe %%?ﬁt‘ﬁeﬁ}t&@r%ﬁbrﬁ% t9h R RE WA T W ndl ey r@a@refé@t@ycmeiuw the
frictiepisicforoebdavserphediadbe k36 aindk theOwafeireThat tsckumayDie

possifegoried ucetLlectric pRWaHPR! inapplied tethe glecirdei 2y ve

or tron of the bI
R A A AL PR SO iy e
dama 8381%% High voltage or an electric Leakage due to damage to the
bladB8HE0 pertiyeiese ehstmvleledige: Avvanpolsieddintse lowker Jortiontef
thelwaderedamayibe, degreaspeaceRidingas fbﬁ:éeqmm@e@eﬂ{ﬁﬁ?sﬁ%i%afer W
forysaduaede s REMABINETRY bR SRl teargg};,‘%‘gatjﬁg o the

air space between the wa ade

bladefl f \%2 ﬁ
1100y LA PR LAY S o B R S G e
théWé‘?ﬁbﬁlSW arise Roefer W ttheralsy Wothewhsilpadetashindsthehinafibe
W 4} The robot arm 140 may be connected with the blade 110 and may

rowfﬁq@@@t’é@f RSO @ ALY §h§ﬂ:&@9tv§1|ﬁ9m@)bﬁ@e 1RiRAe A May b c,enve/tmg on

oasto transfer he wa

move rotation of t

okt B3 e B 10 (o] I 40 W 0 Ly gt e robor
apﬁéi*dt‘ﬂﬁ %P%Fﬁﬁ&t@?ﬁ‘h@a Wfarihhatd eoibiahbesvtdan example
embiddinient:qfl the presentinieniianhangfaend fsrar srBsrseGliQaRIMIEW-

tal@%ﬂi@ﬂé@@vﬁﬂ'5‘1?é}\/ﬂh\{)l@’bﬁ&}d%f[%ﬂi%%r@%{%@g@m A% s cross-
ap%trlaﬁt%ﬁ 200 fo tra gt;lerrr V\%%W q} c lude a blade 210, an
erz arm 240. [48] Detailed

electrode Zi%wa coa Ing d;i/
des®itiGHE & e bldde Gmtﬁépélé%‘t‘fré@@ Iy e theg obdtathmz40nclude a

extlgt bithe ctatinddager 23thvilt heomiteddeeauseathess elements

are pignila/dtachapaditendydaasibrs wibiLeiRIeR L RS ob@NfRo40
except for the coating layer 230 will be omitted because these elements are similar to
those already described with reference 1o FIGS. 1 and 2.



7 WO 2008/111752PCT/KR2008/001205 1491The coating layer 230 may
be disposed on the blade 210 and may include oxide, nitride, oxynitride,
and the like. For example, the coating layer 230 may include silicon oxide
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(Al203), aluminum nitride (AIN), titanium oxide (Ti02), titanium nitride
(TiN), and the like. The coating layer 230 may be formed by a chemical
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Appligafsility 1541As described above, a wafer-transferring apparatus

accq&%@ﬁ&dﬁ?&@ (I)%se(g? the blade 3 10, the electrode 320, the pads 330 and the robot
arm 350 will be omitted because these elements are similar to those already described
with reference to FIGS. 1 and 2.

The coating layer 340 may be disposed on an upper surface portion of the blade 310
except portions on which the pads 330 are disposed. Further detailed descriptions of
the coating layer 340 will be omitted because the coating laver 340 is similar to that
already described with reference to FIGS. 3 and 4.

Industrial Applicability

As described above, a wafer-transferring apparatus according to example em-
bodiments of the present invention may include a plurality of pads disposed on a blade.
Thus, an electrostatic force reguired to hold the wafer may be relatively reduced in
comparison with a conventional art. As a result, the wafer may be prevented from
being damaged by a high voltage or electrification due to damage to the blade.

Further, electric charge accumulated in the wafer may be decreased because the
required electrostatic force may be reduced due to frictional forces of the pads and
further also reduced by an air space between the wafer and the blade. Thus, the wafer
may be easily detached from the blade.
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been described, it is understood that the present invention should not be
limited to these example embodiments but various changes and

modifications can be made by those skilled in the art within the spirit and
scope of the present invention as hereinafter claimed. 9 Claims An

apparatus for transferring a wafer comprising:



(1]

3]

4]

6]

a ceramic blade supporting the wafer; an electrode disposed in inside of
the blade, wherein electric power is applied to the electrode to generate
an electrostatic force for holding theQWafer; a plurality of pads disposed on
the blade, wherein the pads provide frictional forces between the wafer
and the pads to prevent the wafegfram moving on the blade; and a robot
arm connected with the blade & the blade, a horizontal gap
between the pads and the electrode is greater than that between a vertical
gap b%wgen an upper surface of the.electrode.and an upper surface of

9

the blade. _eatél arar'[%%s‘cjefr clairm Wﬁ/ ré%ﬁ?%ﬁéngéds comprise silicon,
polyinfideramitibhele smeappardesicelaim 1, further comprising a
coating:layerrdispisaskani atnupiperfshsfakeqartieniafdretblageexéeppplied to

po”io'ﬁ?e%ﬂ:é!‘{@&é‘tg‘ cRALS.afe J3RRses: BNe ARRAAMA LI,

whereln the coating Tayer comprises oxide or nitride The apparatus_of

claim 3 PHRAEEIE tRadsSltRRy taydr T o e N I Jar RAGHAPRYEGE tHetional
blade fdesdppacatuboielzim:g tvbherdintthe caatitiy lepérri§dormediby an the
chemiggliapqy deposition process, a plasma-enhanced chemical vapor

oro0o2d O SALARANG BIoCBLa T WA LIS BEQIET, wherein the
electrodwdomprises cfiveicaldetroeles gendiatifry Bogeskiseaishsle did a
secong:eleciiodeGRAELANNG @/Bagalive peltagRice of the electrode and an upper
surface of the blade.
The apparatus of claim 1, wherein the pads comprise silicon, polyimide or
rubber.
The apparatus of claim 1, further comprising a coating layer disposed on an
upper surface portion of the blade except portions on which the pads are
disposed.
The apparatus of claim 3, wherein the coating layer comprises oxide or nitride .
The apparatus of claim 3, wherein the coating layer has a density larger than that
of the blade.
The apparatus of claim 3, wherein the coating layer is formed by a chemical
vapor deposition process, a plasma-enhanced chemical vapor deposition
process, a high-density plasma chemical vapor deposition process or a
sputtering process,
The apparatus of claim 1, wherein the electrode comprises a first electrode
generating a positive voltage and a second electrode generating a negative

voltage.



