"Description Title of Invention: ELECTROSTATI C ATTRACTI NG STRUCTURE

_ AND FABRI CATI NG METHCD THEREFCR Techni cal Field [0001] The present
invention relates to an electrostatic attracting structure for
electrically attracting an object to be attracted, and to a nethod of
fabricating the same. In particular, the present invention relates to
an electrostatic attracting strucgyre.wpich forns a strongly
integrated structure when bei ng usEF™HHY al so all ows the structure

to be changed freely in confi i af t i , me

of fabright o Fenbane. ChackERBaRATACT AEERAPTINGE BRiefufel"ANYS
attracting structure for electrically attracting and hol ding an

obj ect FABRICATING MEETHED Q’H@]%JEFE)&%ge of applications. For exanple,
the electrostatic attracting structure is used for attracting and

hol di ng a sem conductor substrate or a glass substrate, or is used
for attracting and holding a sheet material made of, for exanple,
paper omedastdl. Fikld the el ectrostatic attracting structure, el ectrodes
are usually sandwi ched by dielectric materials, and when a voltage is

appl i edgd()@lj hﬁ@??@ée‘h?@ﬁ%rm’orﬁﬂelﬁiésrﬁciﬁ QIechBAtic Btk §&@ing BRucture for
el ectrostatic attracting structure attracts an object to be attracted

by usi nglegtf}gcaﬁg,qt%%&%%ta%{;%jQ%G%Q% déjcitﬁ{cﬁ&f, rahﬁ 18] fletiRdBof@bABating the

attracting surface. Ing on the application purpose,

when the elecirostati.c attracting str re, - . .
A Somi COBAet b BRSRTY B5 i o Tced CBHER Hefirh o8 St drost e YA
attract gtr}%ctsrfrg %}Eiléﬁ%oénsls Iansttl(::‘o rg 3'1 liXte%?a&%Sdst}u%tgren\% 31|1 b%?r?geused, and also

allows the structure to be changed freely in configuration after its use, and to a

method of fabricating the same.

Background Art

[0002] An electrostatic attracting structure for electrically attracting and
holding an object to be attracted has a wide range of applications. For example,
the electrostatic attracting structure is used for attracting and holding a
semiconductor substrate or a glass substrate, or is used for attracting and
holding a sheet material made of, for example, paper or resin. In the
electrostatic attracting structure, electrodes are usually sandwiched by dielectric
materials, and when a voltage is applied to the electrodes by an attraction power
source, the electrostatic attracting structure attracts an object to be attracted by
using the surface of one of the dielectric materials as an attracting surface.
Further, depending on the application purpose, when the electrostatic attracting
structure is used in, for example, a semiconductor fabricating process or the like,
the electrostatic attracting structure is integrally bonded to a metal base
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"provided with conduit for a coolant such as a cool ant gas to pass
. through. [0003] As to the attracting principle of the electrostatic
attracting structure, there are known: a Coul onb force type in which
an electrostatic attractive force generated between an el ectrode and
an object to be attracted is used; a Johnsen-Rahbek force type in

whi ch l. i,C. i f

LN 0 PR S8 SRR AR o o
th bj ect b t ted.i d; | dient f t i
SRl S ONGRIE E MENT SO R WA R

two el ectrodes having a conlhy shape sg as to forma non-uniform

el ect r i thereara knopan: aCelopdciorcetimsrinsviighs e elgctrpgtabismttnachye farce
electric field is used. Sonme structures use those attractive forces
i ndi vi dgehdrptediribtwore shr eleturde asd an plhiedl ke yoeofatiractaess if nused; a
conbi nati on. Then, depending on the difference in attracting

pri nci peéhident Rehbak éndedyps enofhicheas telacttostatic ttieaetier faroel@gensrated
configured to be a unipolar type or a bipolar type, and al so, the

ki nd angeth@nchaidsdsicirnhicsiadlont WRicHi £ e55ket to BPARFdoBbd & plaged aal €He
when the electrostatic attracting structure is fornmed. For exanple,

in the g m{z ) BLAHION Usk8; ALH' A6 NG A f4k& veg%& hnv%gcﬂ, ®r

Johnsen- rce, a ceramc material having a predeterm ne

vol une resi sti Vi i t he..di t ' .
por f or neRgoRs aopbebiinh AR RToq Bl TR B Torg ARt dles having
electrode is buried in t dielectri.c materj al .. ternatively,. a
Thoul at Argnth PHPS 52,88 doNBrm, haoBUPHEEE sohiofelt i Sl irrtn Rarng
generated, and therno-conpressjon, bgonding is perforned so that, for
exanpl ecagsedoby i thedaon: °§’§n@iﬁ“ gle 13 Usety oggn\fﬁ plyugtyges use those
internedi ation of an adhesive filmor an adhesive agent. { 0004] i
Fur t her attiractivee farase individiadlye endogame istrusterescesng Riurakitsupk fomsese in
uses the gradient force, the attractive force is generated regardl ess
of the nmhbidationof Then, atependinigom tthe giffereane iheattmcting priveipieost 4he c
attracting structure is used for attracting objects other than a

sem congueh@ed bt tiad etruttimefdtny eletirodd hecdnfisemédts bofa thipokragpabr

i nvention have proposed an apparatus suitable for attracting a |large

gl ass subgpéiateyhs et dPaks Nfhelkihar Ad#R dharattdrictie of 866 dfledthie material
gradi ent force, ‘usually, as the distance between the el ectrodes

becones %g&g@@ ’W%BI{ ﬁ{&@fecﬂ&)&{ﬁﬁ} at Paé:ftﬂ)rgcs%rﬁ@tuﬂ@{safo?ﬁx@d. HeWe¥es mpld)e

cl ose di'stance leads to a problemo i sCharge between the el ectrode,
and thus a_high_voltage ca ppl. 1N vl b

appar at U3 5£8p6:§3% By e %\8%8?%? 123 o%étfg%gnﬁr eéslt%ﬁ&u?%\v%}ﬁlc%n%\aét% £ e&rggs
to enhance reljapjlity of electri.cal insulation by usi an

el ect r ogPRPFR gﬁ#%%&t HS> st r tREeHre F’ﬁtwﬁcﬁw &y é"g?ﬁll%g’é@l%erde volume

arranged in_different haqrizontal planes n sai d el ectrostatic

at t r act remistivityiis uses astha diglackidemateriab agﬁgysp%ré%m@ﬁi}otmr@%ﬁm%ﬁa a8n
inter-electrode insulating layer (dielectric material) is interposed

t her ebetovsendwidooby ¢locteods,, the electiodn isnberied tinothatdieleetricr matengl

structure, it is necessary to process the inter-electrode insulating

| ayer twleenhtivelyt sn tingpulatidgfdek isusddafoeshierpurpbée chpeyenhagelust drom

exanpl e, an el ectrode having a predeterm ned shape is printed by

usi Ng CRRRLCIENErtek and Wehs-aingleasivhobendiayi 39 parfpriadét sr mhatedor

shape is obtained by thermal -spraying a conductive ceram c materi al

in or de'éx&ﬂpié) rar%dqgrﬁﬁlﬁte,q{l% B2Ad®lcBek hadastAHDRItA HlihaGAseRAtiSHBf an

inter-el’ectfode insulating layer. This makes the operation
compl i c310:;98 sl ¥ioleaaiiid £2d5 1o @ cost increase.

[0004] Further, in the case of an electrostatic attracting structure which uses the

gradient force, the attractive force is generated regardless of the material of an
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[ 0006] Meanwhile, the electrostatic attracting structure is usually
.formed as a strongly integrated structure by |lam nating and fi xing
the dielectric materials and the el ectrodes for the purpose of, for
exanple, uniformy generating the attractive force. Further, in the
case where the electrostatic attracting structure is bonded to a

1) PP AR A ] AL LRI T e

are fir 0’ eac pur pose o

ensurin her.mal .conduct,i vi to the object to be attracted. F

Chose r S4BRARE oAIDEIEnatsFe bt ATRoaR ket SR rtc: e ha i dhe

fornmed, it is difficult to partially remove and replace the .

at t r act IRETSAFS Q€ heyBFseRt 1ngentagn have Pronosed +41h APPAEA &S puitablgafor

been damaged or partially worn out. Thus, when the electrostatic

att r act iattrastingct large igdagsosuhstrads tiepeeBatant fisenadures $har Jnt dhepeasp o rbhe

such processing that a dielectric material is newWy formed by

mechani gahdigns torapi usgadifyf ag the distdreedieéWeent theeleetredésabecomeshmrrowed,

surface. Citation List Patent Literature [0007] Patent Literature 1:

WO 200508386 abtrattit@dbiceofs bimagnéd.onHowever, the close distance leads to a
problem of discharge between the electrode, and thus a high voltage cannot be
applied. In view of the above, the apparatus proposed by the inventors of the
present invention attempts to enhance reliability of electrical insulation by using
an electrostatic attracting structure in which two electrodes are arranged in
different horizontal planes, when said electrostatic attracting structure is view
from a side cross sectional view, and an inter-electrode insulating layer (dielectric
material) is interposed therebetween.
[0005] However, with such an electrostatic attracting structure, it is necessary to
process the inter-electrode insulating layer twice for its top and back surfaces in
both cases where, for example, an electrode having a predetermined shape is
printed by using conductive ink and where an electrode having a predetermined
shape is obtained by thermal-spraying a conductive ceramic material in order to
form predetermined electrodes on both surfaces of the inter-electrode insulating
layer. This makes the operation complicated as a whole, and leads to a cost
increase.
[0006] Meanwhile, the electrostatic attracting structure is usually formed as a
strongly integrated structure by laminating and fixing the dielectric materials
and the electrodes for the purpose of, for example, uniformly generating the

attractive force. Further, in the case where the electrostatic attracting structure
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" Techni cal Problem [0008] Under such circunstances, the inventors of
the present invention and the |ike have conducted intensive studies
" on neans which allows obtaining with nore ease an electrostatic

attracting structure in which two el ectrodes are arranged one above
the other with the internediation of dielectric materials, and al so

allows the al ready-formed structure to, be changed freely i

confi guf a}{qﬂéﬁ.d ng/ angtas hages {hr?ee#ﬁVB?ﬁa&psat FAGERE S ‘é‘?‘é‘ﬁ%{ ain@vtehn Pgtal
and the |ike have found that, by overlaying a plu ?}‘“t of .sheet .
nenber shasgctrenBunhy bamded @t@a@}u@t&%rnf{m %ﬁe}?}ﬂl@@‘é%@é g '%P@c?ﬂ?»i isuring
materials, and integrally form ng those sheet nenbers by using an

el ect r odteamiat cabdwattity o tloe objege hebatastirastadae diortthese reasonsdercepthe
the sheet nenbers, it is possible to attract an object to be

at t r act gdctnbitheic N@itRicaing sgrucheeshaorigley fartegs dt éd diffiadt toepattialle
time of use, and also to separate those sheet nenbers with ease by

cancel if&ﬁ&’@&ﬁ@%%}%@&@ Sfraeligagerfadd evert RE U @xaiipls hthiehaidrdaing
| ead to the conpletion of the present invention. [0009] Therefore, it

I's an ofi ecl. Pi %)an B%%?%%Haqrnﬁfﬁﬁﬁlﬁznwbﬂl RLEVI HRuANy B EhE @Bdctidstatic

attracting Sstructure w l'ows a“strongly integrated structure to

be mai nt ai ned en used, ,and a | t

freely THHESMA garairon & Pertrhefat ™ Robbp ity Prtbf QR S0aPer
obj ect of the present invention t rqvi de nmet hod of fabrd.cat | an
el ect r 01%t3 192‘1“?’?‘&6’%2}%&3&% o r@}”‘%\%ﬁ?ﬁg Hn«?%é%flgag?yo%(irﬁplﬁllgnogﬁ gl‘;f]‘e WS
el ectrostatic attracting structure in which el ectrodes are arranged
one abodielackidc srateriahin Hheaweiacst er medi ation of dielectric materials
easily and reliably, and '

Citation List

Patent Literature

[0007] Patent Literature 1: WO 2005/091356 Al

Summary of Invention

Technical Problem

[0008] Under such circumstances, the inventors of the present invention and the
like have conducted intensive studies on means which allows obtaining with
more ease an electrostatic attracting structure in which two electrodes are
arranged one above the other with the intermediation of dielectric materials, and
also allows the already-formed structure to be changed freely in configuration.
As a result, the inventors of the present invention and the like have found that,
by overlaying a plurality of sheet members each having an electrode sandwiched
between dielectric- materials, and integrally forming those sheet members by

using an electrostatic attractive force generated between the electrodes of the
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“allows the structure to be changed freely in configuration after the
~use. Solution to Problem[0011] That is, according to the present
invention, there is provided an electrostatic attracting structure,
which electrically attracts an object to be attracted when used,
including: a plurality of sheet menbers each having an el ectrode

whi ch i s sandwi ched between two dielectric terials; an ast
one at tatwet i menpwrer isdar pessibly i alfirackeaB| APisrs (fp BF @ E%Qte?l#ewg‘gﬁs

are stacked, and
maintaining the strongly integrated structure at the time of use, and also to

separate those sheet members with ‘ease by canceling the application of voltage
after the use, which thus has lead to the completion of the present invention.
[0009] Therefore, it is an object of the present invention to provide an
electrostatic attracting structure which allows a strongly integrated structure to
be maintained when used, and also allows the structure to be changed freely in
configuration after the use.

[0010] Further, it is another object of the present invention to provide a method
of fabricating an electrostatic attracting structure, which enables obtaining an
electrostatic attracting structure in which electrodes are arranged one above the

other with the intermediation of dielectric materials easily and reliably, and

allows the structure to be changed freely in configuration after the use.

Solution to Problem

[0011] That is, according to the present invention, there is provided an
electrostatic attracting structure, which electrically attracts an object to be
attracted when used, including: a plurality of sheet members each having an
electrode which is sandwiched between two dielectric materials; and at least one
attraction power source, in which the plurality of sheet members are stacked, and
by applying a voltage between the electrodes of facing sheet members by the at
least one attraction power source, the facing sheet members are electrically
attracted and fixed, when the electrostatic attracting structure is used, the
dielectric materials of both of outermost sheet members including a sheet
member corresponding to an outermost top surface layer and a sheet member
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by applying a voltage between the el ectrodes of facing sheet nenbers
. by the at | east one attraction power source, the facing sheet nenbers
are electrically attracted and fixed, when the electrostatic
attracting structure is used, the dielectric nmaterials of both of
out ernost sheet nenbers including a sheet nmenber corresponding to an

outer mc%trrés%gn&fﬂrgf 85 eaﬁ aéﬁﬁ'érlﬁgg %agﬁeﬁrf%%eﬁattract the object to be
attracted, and after the use, the stacked plurality of sheet members are made

separable from one another by canceling the application of the voltage.

[0012] Further, according to the present invention, there is provided a method of
fabricating the above-mentioned electrostatic attracting structure, including:
stacking a plurality of sheet members by subjecting the plurality of sheet
members to positioning among one another; electrically atfracting and fixing
facing sheet members and forming the facing sheet members into an integrated
structure by applying a voltage between electrodes of the facing sheet members
by an attraction power source; and making the stacked plurality of sheet
members separable from. one another after the application of the voltage is
canceled.

[0013] The electrostatic attracting structure of the present invention includes
the plurality of sheet members and the at least one attraction power source, and,
by applying the voltage between the electrodes of the facing sheet members from
the attraction power source while stacking the plurality of sheet members, the
sheet members are attracted to each other due to the electrostatic attractive force
generated between the electrodes of the facing sheet members, with the result
that the electrostatic attracting structure is formed integrally. Specifically, the
sheet members each have the electrode sandwiched between the two dielectric
materials, and are configured as follows. When the voltage is applied by the
attraction power source, the electrostatic attractive force is caused to occur
between the electrodes of the facing sheet members, and also, the object to be
attracted can be attracted to any one of or both of the sheet members

(hereinbelow, referred to as "outermost sheet members") positioned in outermost
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correspondi ng to an outernost back surface | ayer attract the object
.to be attracted, and after the use, the stacked plurality of sheet
menbers are nade separable from one anot her by canceling the
application of the voltage. [0012] Further, according to the present
invention, there is provided a nethod of fabricating the
above- ngnt i oned..el r i Gaat i t r i i{ng:
ot acki nn%ygrs 160 ?@5 gg‘f‘fsa%éesﬁd%e a%da?ﬁé 'Bgcﬁ HELH! Side r%glbﬂg thQ- stacked

pl ur al’i ers by subjecting t pfurality of

a1 7 act PRl of FhPy TRPAg ERCBmRaRBaP SR FB1IR) End arayine

sheet nmenhers into an integrated structure by applying a voltage

bet weenS®i&k r odes of the faci ng sheet nenbers by an attraction power
source; and naking the stacked plurality of sheet nenbers sepayable

f r om on®03kbtDE theskt featunes, upprieratq exuss thenelegipstadic aidrachivedosss to
[0013] The electrostatic attracting structure of the present

i nvent i eotuk betwekas thdeleptroded of theofacstredteetrondrabersaifdistdmdy atecéssany to
one attraction power source, and, by applying the voltage between the

el ect r og@sergfe tasithachng sdeeivenelabeics chagyest ire the tauafices rof pdwefacing
source while stacking the plurality of sheet nenbers, the sheet

nenber sqai&tAL hiAetRa%k by BReRabhe rap%!rﬁn @oltAgeLheGinkEfatd® polarities
attractive force generated between the electrodes of the facing sheet

menber syt ! hahqatiderShenbrRatihis Riitadbhl AdpdblUst e
is for n%%f%eﬁpe%ﬂrbgﬂ%?& 613%1 ?%ga I)} t&e ISs%%eet rrenberas eaiglﬁp have the
el ectrode sandw ghed tween the two dielectric materials, and are
confi guf P %ﬁﬂﬁ%@b‘%\‘?ﬁ Ct]fqﬁiée‘ voltage is applied by the attraction
power source, the electrostatic attractive force i.s .,caused,to..0cCcuUr
Dot ween( 108! P erbrPodes o1 WReCT AL SHeEt etie: Scifite o ipfEHie
object to be attracted can be attracted to %y one of or both of t.gie
sheet nevseral phisheinbrreie 2oty pEgasang §Urighe.cintder RS SR )
positioned in outernost |ayers on the top surface side and the back
sur f acerasipdet wntheceledicods efcibedshsetimeanmbeyr fatingrdetsamaithe aitrpgtivesfosee
the dielectric mterial as the attracting surface. [0014] O those

f eat ur ewhidln reades the eitrsetihpesafmet sidst at iis @eferaed ithet fthecelettgode
occur between the el ectrodes of the facing sheet menbers, it is only

necessapyving eNguailetypeSoddneg avetinegbé ipyevidb@ed that chaeletri¢ inthef
surfaces of the facing dielectric materials by, for exanple, applying

oo o] Cocarh ot msmen foss anireie et

the el eg&'}g&%g surface side. In order to obtain a larger attractive force, it is
preferred that the sheet member stacked so as to face the outermost sheet
member including the electrode having the opening portions be configured to
have the electrode existing at least at the position corresponding to the opening
portion of the electrode of the outermost sheet member. In other words, when
the opening portion is projected in the thickness direction, it is preferred that the
facing sheet member be configured to have the electrode existing at the projected
position. Note that, it is to be understood that, in the case where the outermost

sheet members both include the electrode having the opening portions, the

electrostatic attracting structure can be used as a double-sided attracting
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[ 0015] Further, as for the outernost sheet nenber including the
_dielectric material which is to serve as the attracting surface, in
order to generate, with respect to the electrode of the sheet nenber
facing the same, the attractive force which reaches the attracting
surface side, it is preferred that the el ectrode having the plurality

of OPCNLAG RRLLIAER ARG RQKL ARfbeE By bORLrb O8a SRR k6p bhABACRbuHAEGS

gener at% ween e electro acl ng sheet” nenbers can

reach t traciin urface .side. ln order.to qbt

attract [@é%ﬁ o‘é% @e ie?eqi O%r 5‘?‘@?5 etglet PR g{lﬁ’eofs RBE gr%né’%}%%é F2BoP%s
to face the outernost sheet nenber ipcluding the el ectyode. having the
openi nggiy8nt %r@‘a%psl%rﬁchuPéﬁe’EWdhé&étﬁO%@S e‘?secf’f“?sglﬁa %%?F?Pii%g“aa‘?gg a

| east at the position corresponding to_ the opening portjon of the

el ect r oplbwrelity tf enansngmIrtionsen @eppedetenmpingdnehaiorsdsh Fhen cigle, 2

opening portion is projected in the thickness direction, it is

pr ef er r Bdticbahapék datiang, sindet coempehaprsl ebastiodar eflowevhavide: peesent

el ectrode existing at the projected position. Note that, it is to be

under st gagntidatis niod linkied tisetthanhd thbeumite thassizehhetshapeaderd thxolike

i nclude the el ectrode having the opening portions, the electrostatic

at tract highSEEeih s pbrisds My we SpBa iy BétemSa @6t aick MaEh the type, the
structure vvhiI{:eh a%l?rgcts thg og%ep?tpto@g% attracted on both top and

back su Eifz"ém%ﬁd thd %?tg]of Afe LBfcELEBL HeH8 Y U tHiEothlel kil ¥hdblectrode
openi ng portions, ere can be given as exanpl es such patterned

el ectrod as shed,el ect.rpde Vi ral] f I LOMS
T a proaBRor A cenapa bR 40t ea By BitaBlib ¥nd obRELR RAFLET
el ectrode, and a conb-shaped el ectrode. . However he present

Cnvent | 81 60 gy ePHPHEARE 6 g ARty PhePriBeiorpReef Baiit plgetrode
shape, and the |like of the opening portions may be appropriately set
in accohg@ngaQPRENIRE BOFPEmapRe Rioyiiedand the |ike of the object to
be attracted. On the other hand, the el ectrode of the sheet nenber
whi ch i 05] Asdar tthe adttactioni pryvarheowsg det applpeg & vPHage PeRNsehéhan
el ectrode having a plurality of opening portions, or a flat electrode
havi ng slctjpdss of theifading sieyt benpras) ted sajpeGltviacionf mwerhgpurce as 1s
attraction power source for applying a voltage between the el ectrodes
of the {|36d Mg sheeiraleldeercstatihatisaringstruanireonap dwensaburlethsr, ithe
used in a general electrostatic attracting structure may be used.

Further o) A8 seliRCtiARtR dradthidaldyi8cRideUcidlaL célRforl gteltidttn 8 pswbaby
cell for generating power by converting light energy 1nto electrical

energy, cgrgsgerf’ifx\éoixéﬁlg %n&%@é fntd! él%Féricafl Oern\%gg%’ SIAG REMBEe 3808 @fr&git bgr

the sol ar ce to”a nec ary voltage. a voltage is applie

bet ween t he. el ectrodes of, t.he facing.s t acg
pover - SBUPTE RS GRS ety Tt Bt e Wenaeunsnd Sobk SR o
vol tage may be appl.jed, between th | ectro of all the faci,ng sheet
nenber svwa%ilﬁgfigﬂg%apﬁ?‘%ﬁq he pegﬁ\%?mcgeéuijgg.ﬁe I—%F]é’,g 81[3%8 r H}Gr%be?%’ fhe
present invention, a voltage i s applied between the e ectrodebs of the
faci ng eHaectionpbwes spyreeHaanber ared; 95 opelhef the daeias shgel mpynbers, or a
attracting the facing sheet nenbers to each other, and al so causi ng
t he att valthgw endyoveapmid¢dhbetaspendhetededtinsleslof eltthedatiagsheelameaberyby
occur on the attracting surface side. However, for exanple, the
sheet megher on@ytiractioleoepabarceel detre oaesydiagdo thy wepénti myeation, a
vol t age between the electrodes in the sheet nenber, the attractive

force myyithge GaUTHHHDHAGLHA thet NeeRoddieof died Hgciapedicetrondiabers Byndhe
al so, the attractive force with respect to the object to be attracted

may be %%39&?% %Iogvlce? UWou2le tﬂﬁ%ﬁ@% LaGhitite SHEfBERSLRt 1BRL8Ls Theach

dielectric ma form ng the “sheet menber is not particularly

limted o%)ﬁ/erf JCRLATY iceiiullsiné NSef RRLLGRY R IBEIRDresBhet! BF the KsbjedNE BBY

attracted to occur on the attracting surface side. However, for example, the
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pmw th the use of the PET filmor the insulating ink. Note that, the
.two dielectric materials which sandw ches the el ectrode may be nade
of different materials, and further, each of the dielectric materials
may be formed of a plurality of (two or nore) |ayers. [0019] Further,
as for the electrode constituting the sheet menber, there is no

par ticular. |68l | hﬁ%{% 1991#%@%1@@15? 'elaa‘%rodeg' eaﬁdalBga%tlﬁ g 8P aRIM beBRben

the Iike. Ii;‘or exa tro ‘be Obtai ned By etching a

F};L‘é" TEH 'b %%”@%sii%?ﬁ?ﬁ? & %e§ﬁfﬁ « fH e&efﬁg%%n%@pﬁ%‘%%dfé P
o o B BB SPEN T thﬁee%’ragﬁ tfﬁg%ﬁﬁ?ﬁ%ﬁo‘:&% %

i ntended use of the structure and the |ike, 1%\ i n gener al d
pref er r et ehiget tothe athrackerbBRyRe GrISAEUPCHT O etaétr@etlamsuffee%q e.
According to the present invention, the stacked sheet nenbers are

el ect ri [HILSY 'Hhe rdiclectticamnterinbdonning she lsheehanemhen igmathparticularly
application of voltage between the el ectrodes of the sheet nenbers by
t he attliadtddorbypoher maotriae. thidofehwirationhemethhé, shedte ndmpeasd anay be
stacked ~the sheet nmenbers may be fixed by fixing unit in advance

after Tp&ial%bl $20int SechpBdrideORitROthaMBbE cgheastibdieto bSuttratied| e
uni t |s pre erably such unit that is capable of keeping the state

obt ai “efht@ﬁ%é‘& Jsae ‘Eﬁé td AL AYatibtdthraRtiNe! b06Urs, aRA! trRd1ile. eaghical
the el ectrodes o e stacked sheet nmenmbérs and is al so capabl e of
separ at H‘c‘f{?{&%r a [
cancel e%fp"g‘?h%%f@%g%&g uni I%Zﬂo&gg lbggﬂtﬁgﬁrmpdo&réaﬁlq 0 %a ani ﬂgﬁ%f Z

f bl e-f X0

or essur Breghe P ZaRearve Bsort Lsir%ye% (il bR B h%gf@ Spging
f bl d 002 | ect tt t t.ruct h

o1 s ont CHAHABPBACT S0k BRUAED: DOTOG ARY; é%né%ﬁe@? T

attracted while nmaintai ning a_strongl y i ntegrated structure when
used, apzircomiaspowderair@:bi Bewaren img ¢are whereckw Melpchric mpatgrial is
sheet menbers from one another by canceling the appli catl on of

vol t ageusdd en anhexhibidionThereshtusewhidy atixactplan e!thigltf@d thenlike mesde ¢fea
perfornmed easily: part of the stacked sheet nmenbers is turned over to
use anophpér o ebsintshiect MRiterinhhndsisaisedvindddnsant outgosts; hadest doblecting
order in which the sheet nenbers are stacked is changed; and only

part of aﬁ? 2308 8lr ARFRET dist seRldaseth wid hiranal beth stheetappardies, there
Furt her he nunber of sheet nmenbers to be stacked can be increased

or decr gsﬂﬁg de82$b k¥nsi@ad %’i‘ﬁ@eﬁééeoraﬁaterlﬂfé oY agﬂ'éQ?ratd?aﬂ%h 9ANEN 8é8s

can be anged in accordance wth, for exanple he type, the size,
or the l | l1l<; e LB d%mo%%bﬁgattfﬁg %&E&%g:‘ £l hence the dielectric material may

be formed by using, for example, polyethylene terephthalate (PET), polyester, an
acrylic resin, an epoxy resin, polyethylene, celluloid, or a plastic film made of, for
example, polyvinyl chloride, or printing insulating ink. Further, the thickness of
the dielectric material varies depending on the used material, the intended use of
the structure, and the like, but, for example, when the dielectric material is used
in the exhibition apparatus, the dust collecting apparatus, or such other
apparatus which is used indoors or outdoors, it is preferred that the structure

include the dielectric materials each having a thickness of about from 20 to 70

9



Advant ageous Effects of Invention [0022] According to the
.electrostatic attracting structure of the present invention, when
used, a strongly integrated structure in which the el ectrodes are
arranged on both sides of the dielectric materials is naintained, and
t he di el ectric materi al of the outernobst sheet nenber is used as the

att ract g o Shee "6 oP AL AT iy O tiﬁsmz]?&né‘tzhkaci\l%@'e that, Othe Bifo

use, ers can pbe separate easl Ther ef or e,

con 1 quLaL pnglfga@ﬂs” HEhULe dboeld fan b o%mg x{n?fcieynf &‘I{féx}éﬁE

aCCOFdI |ng ectro IC attrac

structure of i nv it 0SS]j too tai.n t

el ect r oBtadfYia Satat‘?‘%g r*s??‘ toﬁrg‘ ﬂle\',ﬁﬁ%eﬁ A riﬂ BPPHIRS f?ﬁ’n&e‘? of a
arranged one above the other with the internediation of the

di el ect pluratiy ef (talo axanerey layedsrel i ably, and it is also possible to
obtain the electrostatic attracting structure which allows the

conf i gufGtlidhnFeithegeasofort the dectwedaicendtituting the Hheepanemwbeandhera seng .
Brief Description of Drawings [0023] [FIGS. 1] FIGS. 1 are

expl anapartyculap fisniseidn onsheanaideidy i fadrimatieh ecéthods and ¢hatltkeactiong
structure adopted as attracting and holding neans to an electrostatic

chuck @B%FI@%@@I‘&&@H@Qné;ﬂbélof)teﬁﬁéd Byeadiin® atmetal féibopresendeposited
i nvention. [FIGS FIGS. 2 are explanatory plan views (A) and (B)

o ! SeHEHERAAP! B bl oL il i X raARTISI i or e
predetermined shape may be obtained by thermal-spraying a metal material or
printing conductive ink. The thickness of the electrode varies also depending on
the intended use of the structure and the like, but, in general, it is preferred that
the thickness be of about from 5 to 20 pm.

[0020] According to the present invention, the stacked sheet members are
electrically attracted and fixed onto each other through the application of voltage
between the electrodes of the sheet members by the attraction power source.
However, when the sheet members are stacked, the sheet members may be fixed
by fixing unit in advance after being subjected to positioning among one another.
Such fixing unit is preferably such unit that is capable of keeping the state
obtained after the positioning until a voltage is applied to each of the electrodes
of the stacked sheet members and is also capable of separating the sheet
members after the application of the voltage is canceled. The fixing unit is
so-called temporary holding wunit, and, for example, a double-faced
pressure-sensitive tape having a pressure-sensitive adhesive applied to both
sides thereof may be preferably used.

[0021] The electrostatic attracting structure of the present invention is capable

10



[FIG 3] FIG 3 is an explanatory cross-section for describing an
-exhibition/information apparatus according to a second enbodi nent of
the present invention. [FIGS. 4] FIGS. 4 are explanatory plan views
(A) and (B) of electrodes adopted to an electrostatic attracting
structure according to the second enbodi ment of the present

i nventi I Hat E b
e ol et pep i oig 0Bl 10 b BRI bl ARE AL BhehTmEtLAE

Ing t e secon

enbodi nent of t resent invention. .} Fl 6 ' :
expl ana?%?ﬁtu&"?o"gﬁ@géléf’&’oﬁn# it ags s%arqa‘giﬁenﬁﬁsﬁwlerﬁglc r%lgt %? Flg&ia furality 88
structure according,to a third epbodi nent af the. pr. t i On,
o e oS B A e i R RS 5 b e e o
enbodi ments illustrated in the attached draw ngs, speci fi,f

descri pubon Thergforenfostexsnarler thegfollondng sanbemprrdarnegd gasily: part of the

stacked sheet members is turned over to use another dielectric material as a new
attracting surface; the order in which the sheet members are stacked is changed;
and only part of the sheet members is replaced with another sheet member.
Further, the number of sheet members to be stacked can be increased or
decreased easily, and hence the attractive force to be generated can be changed in
accordance with, for example, the type, the size, or the like of the object to be

attracted.

Advantageous Effects of Invention

[0022] According to the electrostatic attracting structure of the present
invention, when used, a strongly integrated structure in which the electrodes are
arranged on both sides of the dielectric materials is maintained, and the
dielectric material of the outermost sheet member is used as the attracting
surface to attract the object to be attracted. After the use, the sheet members
can be separated easily. Therefore, the configuration of the structure itself can
be changed freely. Further, according to the method of fabricating the
electrostatic attracting structure of the present invention, it is possible to obtain
the electrostatic attracting structure in which the electrodes are arranged one
above the other with the intermediation of the dielectric material easily and
reliably, and it is also possible to obtain the electrostatic attracting structure
which allows the configuration change of the structure itself to be performed

11



el ectrostatic attracting structure and a nethod of fabricating the
. sane according to the present invention. [0025] [First enbodi nent]
In FIGS. 1 and FIGS. 2, there is illustrated an el ectrostatic chuck
apparatus which uses an electrostatic attracting structure X
according to a first enbodi nent of the present invention as neans for
attractfirggyand hol di ng a sem conductor substrate such as a silicon
waf er i'n"a’'sem conductor fabricating process such as plasnma etching.
In the electrostatic chuck apparatus of the first enbodi nent, the

el ectrostatic attracting structure X serving as the above-nentioned
means for, gbtractlng éﬂd hol di ng the sem conductor substrate includes
sheet §SBIRIP AP5UEHHCER attracti on power source 4, and is
integrall¥ fornmed with_an al um num base 7 provided with p'épin . (not
shown) BP28hdFIGRe ol 1&Seobl a5t e¥plappgRyyt ﬁ%%ag%ﬁ?ﬂ?rﬁerf%ﬂ scribing an
constituting the electrostatic chuck apparatus. The electrostatic
at t r actélagtredtatic tattrachng stompatsl adaftedasrattractigsandl holdiggeans to an
sem conductor substrate 8 such as a silicon wafer by using a
di el ectgleetromhici dluck appdreus heatrdivvera Jiref enfiwdahest 0o hat present
attracting structure X as an attracting surface. [0026] Here, the
sheet nBRBBfioR. | S obtai ned by: depositing copper onto a surface of a
dielectric material 1 made of a polyimde filmhaving the di nensions
of 320 ffdd ' nXvieRs PA) AhD(BKoRS8Itreded ddepted to
et chi ng the'?ggg{;}? ?n%gggg{)arr{g\de%%te% ned sﬁlg)pe tlc() jf(orm an el ecdta}?ode 3
bei ng 3Q0 I 1 h 3 Mol : Eekn Tosle]
furt hert eaeﬂgﬁé{? ?%glcag%ios C;' 1i g%epu ? ?lqr% %?%gﬁp‘%@hgﬂer%? éétr %églz)%}tl on %ﬁ‘ tl;e
bondi ng sheet.r&no. shown) so as to cover the electrode 3, thereby
f or mi ngPXRERGIRPBECRi ¢ naterial 2 being 320 mm (I ength) x 320 nm

[FIG. 3] FIG. 3 is an explanatory cross-section for describing an

exhibition/information apparatus according to a second embodiment of the
present invention.

[FIGS. 4] FIGS. 4 are explanatory plan views (A) and (B) of electrodes adopted to
an electrostatic attracting structure according to the second embodiment of the
present invention.

[FIG. 5] FIG. 5 is an explanatory diagram for describing the electrostatic
attracting structure according to the second embodiment of the present
invention.

[FIG. 6] FIG. 6 is an explanatory cross-section for describing an electrostatic

attracting structure according to a third embodiment of the present invention.

Description of Embodiments
[0024] Hereinbelow, with reference to embodiments illustrated in the attached
drawings, specific description is given of preferred embodiment modes of an

12



(wdth) x 50 pm (thickness). O those, as illustrated in a plan view
.of FIG 2(A), the electrode 3 includes a plurality of opening
portions 3a, and is fornmed in a conb shape having an el ectrode width
dl of 3 mmand an opening width d2 of 1 mm As illustrated in a plan
view of FIG 2(B), the other sheet nenber 15 is the sane as the sheet

menber - 1 hat. a e i has ' :
por 1 onclsgopBhisiftkadtive S uee b Fmothod O el n R T B cording
is for rT?d b deEo it ng copper. The sheet nenber 15 includes a

di el ect ‘?Eh%ﬁlfeé Félln"fﬂ hich is nade of a polyinide filmand has a
t hi ckness_ o pm and a dielectric material 12, which is made of a
pol yi mi 3@2&% Eﬁ%ég e\}%thdgﬁ‘r?chas a thickness of 50 pm [0027] Then, in
order to formthe electrostatic chuck apparatus, as illustrated |n
FIG 1(A), afleFiGE di enrdckiGR Aattbereafs piustrgéedan I‘#becélf?éﬁtl‘hé}‘iﬁék
15 is bonded to the al um num base 7 through the internediation of an
adhesi vepphedus (whith sisesva), elddudrtatit ativdcing stmcturseR sicerdang spesinst
are attached to edge portions of the dielectric material 11 so that,
whi | e pesibodikig of shpepfeaeie dnesntidie ast iheans Heetattranting and thobding a
dielectric material 1 side is overlaid and fixed. Further, between

the el egthadadicl dubgtsheatcherbekilkoandatitned 8eini@ddudrdhbtibeting
sheet nmenber 15, the DC power source (attraction power source) 4 is

connect [ GlhiPchBlgm nal and a switch (both not shown),
and a vg ?ﬁégsgggggng andca é%}tage of -1 kV can be applied to the
el ectrode 3 apd the ct o vely. ...l ] .efore
according to Ihethe eegcr%roossgz%??ecclnc cﬁcgﬁgg%gpgt {% tgfe ?%%tsfelrﬁs}ﬁl&e%’ the
enbodi mept, as illustrated in, FI 1(B), when the attraction _power
Sonrce Akchmeratis e e SBtiEok: Sevie,br e, Try CerPRARL nR A for
switched on to apply the above-nentjoned voltages o, the e| ectrode
and theaéﬂré%fﬂmg)@@dlgs)ldamg éhe cerBensictor %}f‘%ﬁt%ﬁ%fqdﬁﬁ ézlef% Bt gd
bet ween the sheet nmenber 5 and the sheet nenber 15, which are thus
attract eddabdl dridea etfractéor popenesourgy 4 rand asranpagnelly dpeped i githi fes
of force which are generated between the electrode 3 and the

el ect r odburhBue detset herofiidb@ otith gipmgemotlshgwo) or Hbedileeforne tbelans to

t hrough the opening portions 3a to cause an attractive force to
occur, dad heragh, t tHeseppsonbticuting athler akictitobatiewrhadkh daygdaoratus.  The
substrate 8. [0029] Then, after predeterm ned processing such as

pl asma giehiodthtics REHEARFEErABUrBEXS & GPRBLC o atithisingat@d8 holding a
attracted to the electrostatic attracting structure X, if the switch

of the @Er%x'(%ﬁih%r%?l raB@H08h 4siaSsiRRR R4S roofﬁéiﬂgtah@ief’é%ﬁli% %gétbﬁﬁl of

vol t age, e sem conductor substrate 8 can be ‘renpoved from

di el ectrj terial 2. At .the sa i . ' t J.ye
force_ gahtraratruBrmBan i e g RaRoskEs wh Lt SELEGRL X A E bRk
hence the sheet nenber 5 can al so be renoved. Accordingly, for

exanpl e SUHAER the wearing out of the dielectric material 2 has
progressed, by replacing only the sheet nmber 5. with anot her shegt
menber , [®Q26]sﬁ96%§h9|8be@fom§ e@f@elSénbé%lp?gg)ﬁva PROSHRF SERRSKAPNEP AR

X again alnost in mnt condition. [0030] [Second enbodi nment],
of a dielectric material 1 made of a polyimide film having the dimensions of 320

mm (length) x 320 mm (width) X 50 pm (thickness) and then etching the copper
into a predetermined shape to form an electrode 3 being 300 mm (length) x 300
mm (width) X 8 pm (thickness); and further laminating a polyimide film through
the intermediation of a bonding sheet (not shown) so as to cover the electrode 3,

thereby forming the dielectric material 2 being 320 mm (length) X 320 mm
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In FIGS. 3to 5, there is illustrated an exhibition/information
. apparatus in which an electrostatic attracting structure X according
to a second enbodi nent of the present invention is used as display
means for exhibit and informtion. In the
exhi bition/informati on apparatus of the second enbodi nent, the
el ectrogt.atic tracti: u ' : - 0
CHRHE- o fTlLCEaSH] 0BRSS SENKERER i ASIARE: FERGR6Y,

di spl ay ers an attraction

4, dit,i i.bl tt t..a di,el ectr.i .
5251 ettt eerbolnebtoahsor B Y ot TG AR o SFarro g ApBR 16 ™
whil e inf ti 9 d f i i heet | It d, t
G el oot FITBb heEs PIEDAg e tBite WitbriBet! huHBeriosn PeoTE VIRl T

sheet nenber 25 is obtained by: screen-printing carbon ink .

( manuf ammar eds iugesteddepnlenlyienof RIGD2(B)) theriershee) mgmbgr 45 pethe
film(dielectric material) 21 having the di nensions of 400 nm

(| engt hjame G8Ghawhést titmbex 556capt( thiait ekiwtsa}ctrodd b3,miich dlagotor aeies
bei ng 350 nm (length) x 550 nm (width) x 10 inn (thickness); and

furt her ps@iRLANPLE 8OO RGmI QSKEHAY IXNFO0 Rl ((Aridilif ac B yive dtHiykddda3)) i Etftfivh &AL
Co. , LT%.: JELCON AC-3G) so as to cover the electrode 23, thereby
form ngp *&gebi%in%c&dﬂp‘ér.ml% isBbet? 1 cRfHr01 3ORC10HRL hediglde}rix neQeriam11,

(width) X 50 m (t'hickness). O those, as illustrated in a plan view

of FIG 4¢A) i {nltaae ok gxgéaalg%@dé%ﬂh?aﬂmﬁ%@% e skg)tfir?@ iﬂdgfsng PhidIRbHE Y

of opening portions ave an electrode w mm and an

[ i, dt.h . 1. N . ' ' . ,
TP ot REtEHER Zrgist o3ae S of s HBALTE B e TnB AR b ikl 0

menber 25, with the electrode 33 having an electrode width di of 3 mm
and an BPening width d2 of 1 nmand including a plurality of opening
portions 33a, except that the positions of the opening por%}gns 33a
are nmadO0™ f Ehetntinfardes phior g)hee?lﬁCté?Stﬁﬁé cepgk eppaatis agBysppted in
Further, in the exhibition/information apparatus of the second

enbodi mEHE, 160)s eftar thedielpatricsudtexinl tifeside of Hot soeetpoambes darie bonded
constituting the electrostatic attracting structure X. As illustrated
in Fl G tdthé héuatiumdbisen? phweugls ohie detetrhedivtiardes aa sdiemivecghdet at
and a voltage boost circuit 14b for power generated by the solar cell

14a. Fughdien), dolBleatace@ehbairpRURLitivoutpes 8hronttahed to edge portions of
| ar ge- capacity capacitor 14c having an energy capacity of 200 mh so

that, b bAgicPRWELyi Qe NE SR 1 t DY hiB S M GHing 8k pekfitmaobh 2B Sothan
be appl ?%%H?Jblb? é’ abovré- rrentsi oned el ec{eg ode 21\’I.J>lgandp el egrtlrode 33 even

terpor afi 15 BeuREh . FeTRalLERTE Bdrehil 3 ol IRPLiF Bl LARL L auvhen

ot of 1 PREEBTECETanEes ane ahe0t Bermarel 67 hh sleddg {5 ke
member 15, the DC power source (attraction power source) 4 is connected via a
connection terminal and a switch (both not shown), and a voltage of +1 kV and a
voltage of -1 kV can be applied to the electrode 3 and the electrode 13,
respectively.
[0028] Therefore, according to the electrostatic chuck apparatus of the first
embodiment, as illustrated in FIG. 1(B), when the attraction power source 4

constituting the electrostatic attracting structure X is switched on to apply the

above-mentioned voltages to the electrode 8 and the electrode 13, an electrostatic

14



[0033] Note that, in the exhibition/information apparatus of the
. second enbodi nrent, the sheet menbers 25 and 35 and the attraction
power source 14, which constitute the electrostatic attracting
structure X, are integrally formed, but those conponents only need to
be connected to each other so that voltages are applied to the

el ectr ode: 23,0 thrbd & géﬁ&%&ﬁﬁe&é’eeﬁftﬁe%ewﬁ&%eﬂW@ 2SR sABSDRkSMber

Those conponents nay be connected by a relatively |ong connection

cabl e Sqzasyilitn! 43! flis Lbfaflh! 204 A0 ONEY e§8¥ro$ﬁeﬁ4[%ﬂa§% RhfeC time,

conveni ent Tor the solar ce a to genérate power.

order to,form.the exhibition/iinformtiagn,apparatu ile bein i,xed
by, for elae)?g’f’rf)llét}esaogg?ﬁ’ﬂeew éc@e&r%r%eéxgmtgésgﬁgetepv@et \ggee“’ioﬁl& és%(‘)‘%mt?,g
the PET film21 of the sheet nenber 25.is erlaid on the PET fi 31
of the &S odﬁelf?oé@acgstkeo leﬁﬁéxlﬁ%ﬁeﬁ@l 2ohf Hi @%&d&%ﬁﬁ?ﬁ? %ﬁirpﬁaﬁ th
positioning, the sheet menber 35 is positioned so that the el ectrode
exi sts apepivgi parbiess Sortocspen dinnattrastivedornedaiaseup eindi anse 28 4s pessile
el ectrode 23 constituting the sheet nenber 25, and al so the sheet
menber 2&attzapodietseoriechdwtdrhatbsttade 8l ect r ode exi sts at positions
corresponding to the opening portions 33a of the el ectrode 33

constit yod2m Thenshgedr neetieterdfinedppeickiging| yuclasas | blishraat @dhing is
FIG 3, when viewed in cross-section which includes the opening

por ti ongepforieiinog! ged rRdasondRksr tHBsBLECTE Ottt cEst ajod tBS HlavRo@ans

each being 1 nmw de, and are fornmed so that portions correspondi ng

to the Cgr ] | 26t
t b ough T Rac i SRRe K R SRR TP et ok 1oL 1PErR £ GREEd 1o
menbers facing_eagh .ot her. Th sitioning i r I

That 1 o Sio1S URR aPBEPRE 5 ot DR LpRofifnlr REBLGREES, B b sefified
by projecting the openin ortion, 23a of the electraode 2 f the ..
sheet ng'f%%rt%%‘%ﬂ?c i¢ W%ﬁ?ﬁ’@ié-di%g@? sAmey 1, eeﬁ@@t@S%té"%%%Sfatﬂ?éme
sheet nenber 35 exists, whereas, simlarly, as_indicated by an arrow
i, at &OTSBECPPIieshehv ey thy sheel) membsgs gﬁé‘%ob%ﬁiwpﬁ%ﬁ iaaﬁime e
the el ectrode 33 of the sheet nenber 35 in the thickness direction
the el esheddenaabes 5t han stsetbarerirereds Ag¢ordinglniofos exmmpleasvhen the
indicated by an arrow iii, a portion where the electrode 23 and the
el ect r ogdea3hgovet bpheatiblectriematarinh@ bid pkogrsssedi acrépdacing sdy the
1 mmon both sides. [0035] Therefore, according to the

exhi bi t ispeét mbaiber’ withapRehat tlsecdimémbers eciansbssibboth t@nthe Electsbstatio
a state in which the power source switch 14d is off, the dielectric

mat er i aly@33.&h g6k Q¥ Anthst He8linTBIREORS and sheet menber 35
is placed on a predeterm ned part of the wall surface 10 after the

positio .Mgoﬁﬁﬁgﬁdﬁm‘f’%d%% , the power source switch 14d is then

turned on, ereby cause the sheet nenber 25 and the sheet nenber

35 to be electri I tiracted d . fixed onto,each. of her,.t hr h e
application o#n %ﬁ'ﬁaéeta%é’t @}5’5?1 'Y ﬁizu%ff%t@ r%hséhlbg?%rgal ,ata{lr)] aﬁ% g¥af;°§élg
sanme tine, tqQ cause the electrostatjc attracti structure, X to be

attract &g chiRd eiﬁ%’@s?eﬁéc V\%q%?acéﬁ’rgf ateuctpre | 5’68‘?"%?%, tq y second
information 9 is attached to the surface of the dielectric material

22 of t lkembodimentrehitee pzesenringpsipnyis Ysed 3w dirpkay, mreans £onshibit 4RdN
the surface of the dielectric material 22 of the sheet nenber 25 has
becone c¢oforaatioat ed due to outdoor display of the information 9 for a
predet erm ned period, the power source switch 14d may be turned off

to renove theli nherexhibitiondnfeemaiodr bpyarasng ofiltke setdral ehdodirneshiatthe
attracting structure X nay be renoved fromthe wall surface 10. Wen

used, fQlecErARIE attRetigkestrhost-at KC satif@Cdd RHe Shbdiel MeRtidns@ydibslay
turned over to nake the :

means includes sheet members 25 and 35 and an attraction power source 14, and

it is possible to attract a dielectric material 32 side of the sheet member 35 to, for
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dielectric material 22 side of the sheet nenber 25 face the wall
.surface 10. Then, the information 9 may be attached to the dielectric
material 32 of the sheet nenber 35. Alternatively, by turning over
only the sheet nmenber 25, the electrostatic attracting structure X
may be forned by making the dielectric material 22 of the sheet

menber hfaﬂf’%&rffabé 034hid idBEmaH6Rto ARABRE paBef 8F 8 RBGNsIICD &S
so that e PET I m?21 side becones the attracting surface for the

I nfor m&{t?%cteégggzi}lel[egﬁicr zﬁa?&j?ﬁd% %]af ’hhe S eet nldhbdi®5.6, there is

illustra ication exa ectrostatlc attractlng
t t d i t d b
ook o] 5 B SERRBC PR TR AR, ARG

25 cachUeoRSEITEHT Oh CIdLEy bﬁ% i@iﬂ?‘@ﬁ&@ B eod

second enbodi nent are used, and further, between those sheet nenbers

a sheet filmridislectrc matieniadr pobavingdhetdimeasiong of 4B apmnEeREh) 2E§5q03mm
formed in the same manner as the sheet nenber 25 except that the
sheet nemioeh) 4 50i ol (tidiekness) &b éoty edeladdrdsks 2HbSBG FHH) mine Agnadh) < 550
mm (wi dth) x 10 m (thickness), whose entire surface serves as the

el ect r oggn Wiwtilith)ox op@ning (thivkiniess); faaidmBarthle seraen-frimtihgrinstlaging ink
el ectrostatic attracting structure X according to the third

enbodi Mgk nhfchaelBs JUJONEHEMECABITG!, 18D .| JEUCDS 900u3d:) ashadionaitr
except that two attractlon power sources 14 are used to apply a

vol t 2Qey PR 95! 1AKRD, Oforblibg SIRCAEARET i BCAN L2 BEOUDS

[ 0038] rostat c attracting structure X according

to th
an attr 8?%@%@%@@%@*%%#%?%&?? BBk o QL e s AERAELTE on
ot her C%%Wb%f rﬁ%e 45@&)9 %e e?ec(grode 23 is formed so as to include a plurality of

v

opening portions 23a and have an electrode width di of 3 mm and an opening
width dz of 1 mm. As illustrated in a plan view of FIG. 4(B), the other sheet
member 35 is formed in the same manner as the sheet member 25, with the
electrode 33 having an electrode width diof 3 mm and an opening width daof 1
mm and including a plurality of opening portions 33a, except that the positions of
the opening portions 33a are made different from the pattern of the electrode 23.

[0032] Further, in the exhibition/information apparatus of the second
embodiment, a solar cell is used as the attraction power source 14 constituting
the electrostatic attracting structure X. As illustrated in FIG. 5, the attraction
power source 14 includes a solar cell 14a and a voltage boost circuit 14b for power
generated by the solar cell 14a. Further, the attraction power source 14 includes
a large-capacity capacitor 14c having an energy capacity of 200 mWh so that, by
storing power generated by the solar cell 14a, voltages can be applied to the
above-mentioned electrode 23 and electrode 33 even when the power generation
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hence it is possible to use the electrostatic attracting structure X
.in nore varied ways by changing its application purpose, intended
use, or the like, such as increasing the electrostatic attracting
structure X itself in size to allow larger information or the like to
be attracted. [0039] Note that, it is to be understood that the

e B8 B ST BRI At R et )

have beeé irs ments nmay be used for

ot her appl.icatio ur,poses than t.h ar at. . j .
descr b gavtq vkt ERe Ul PP ORGP L PR ART RIESK Shitros anvtehy
t he sem conductor fabrjcating.process, .the field of liquid grystal

f abri cal#®fer té‘ﬁﬂlqg}‘@ﬂ?éf ke aggjé‘%t’é? ?fflvé’lféﬁﬁé? Fg‘f glef"’?rgﬂ‘%sg%:% ?ngﬁ;}éar at us,
the electrostatic attracting structure X may be used, for, exanple, (f\s
an air [088hi Neteappat.atins ther exlibitden/infgrraaden apgpagatys i pf tﬁ’@ aeFon
and eradicating or sterilizing viruses, pathogenic bacteria, and the
| i ke. Fembhéimerithéhekbe¢tr mstrdiers 2at4ndasb iamgl Ster atdrantionyxporsr sairgedd.
as an apparatus which is used in water or a liquid for collecting

met al  ofwhidie chidttutd thdeldctgetatic attramtindetrusadeds, ard integgdlyr fmmeidng
apparatus or the like for renmoving filings or the |like produced in

var i ous,shessklc8RipPne el il need & BBSohhdted QDdh dthe?Zso fHat v2tages are
dielectric material 3, 13, 23, 33, 43: electrode 3a, 23a, 33a:

openi ng, POLLd Otk elbfirodd D6 AT R AOMBEdSOYbEthe respective sheet members.
Those components may be connected by a relatively long connection cable so as to
install the attraction power source 14 in a place convenient for the solar cell 14a
to generate power.
[0084] Then, in order to form the exhibition/information apparatus, while being
fixed by, for example, a double-faced pressure-sensitive tape (not shown), the PET
film 21 of the sheet member 25 is overlaid on the PET film 31 of the sheet
member 35 for positioning. On this occasion, in the positioning, the sheet
member 35 is positioned so that the electrode exists at positions corresponding to
the opening portions 23a of the electrode 23 constituting the sheet member 25,
and also the sheet member 25 is positioned so that the electrode exists at
positions corresponding to the opening portions 383a of the electrode 33
constituting the sheet member 35. Specifically, as illustrated in FIG. 3, when
viewed in cross-section which includes the opening portions of both electrodes,
both the electrodes 23 and 33 have gaps each being 1 mm wide, and are formed so
that portions corresponding to the gaps of one electrode are covered with the
other electrode through the intermediation of the PET films 21 and 31 of the

sheet members facing each other. The positioning is performed as follows.
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14a:

solar cell 14b: voltage boost circuit 14c: |large-capacity

.capaci tor 14d: power source switch 5, 15, 25, 35, 45: sheet nenber 6:
doubl e-faced pressure-sensitive tape

That is, as indicated by an arrow i in FIG. 3, at a position obtained by projecting
the opening portion 23a of the electrode 23 of the sheet member 25 in a thickness
direction, the electrode 33 of the sheet member 35 exists, whereas, similarly, as
indicated by an arrow ii, at a position obtained by projecting the opening portion
33a of the electrode 33 of the sheet member 35 in the thickness direction, the
electrode 23 of the sheet member 25 exists. Note that, as indicated by an arrow
1ii, a portion where the electrode 23 and the electrode 33 overlap each other in
the thickness direction is set to 1 mm on both sides.

[0035] Therefore, according to the exhibition/information apparatus of the
second embodiment, first, in a state in which the power source switch 14d is off,
the dielectric material 32 side of the overlaid sheet member 25 and sheet member
35 is placed on a predetermined part of the wall surface 10 after the positioning.
Under this state, the power source switch 14d is then turned on, to thereby cause
the sheet member 25 and the sheet member 35 to be electrically attracted and
fixed onto each other through the application of voltage between the electrodes 23
and 33, and at the same time, to cause the electrostatic attracting structure X to
be attracted and fixed onto the wall surface 10. In addition, the information 9 is
attached to the surface of the dielectric material 22 of the sheet member 25 for
display.

[0036] Then, for example, when the surface of the dielectric material 22 of the
sheet member 25 has become contaminated due to outdoor display of the
information 9 for a predetermined period, the power source switch 14d may be
turned off to remove the information 9 temporarily, and also, the electrostatic
attracting structure X may be removed from the wall surface 10. When used, for
example, the electrostatic attracting structure X may be turned over to make the
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7: netal base 8: sem conductor substrate 9: information 10: wall
-surface X electrostatic attracting structure C ains

dielectric material 22 side of the sheet member 25 face the wall surface 10.
Then, the information 9 may be attached to the dielectric material 32 of the sheet
member 35. Alternatively, by turning over only the sheet member 25, the
electrostatic attracting structure X may be formed by making the dielectric
material 22 of the sheet member 25 and the PET film 31 of the sheet member 35
face each other so that the PET film 21 side becomes the attracting surface for
the information.

[0037] [Third embodiment]

In FIG. 6, there is illustrated a modification example of the electrostatic
attracting structure X used in the second embodiment described above. An
electrostatic attracting structure X according to a third embodiment is formed by
stacking three sheet members. That is, two sheet members 25 each constituting
the electrostatic attracting structure X of the second embodiment are used, and
further, between those sheet members, a sheet member 45 is interposed. Of
those, the sheet member 45 is formed in the same manner as the sheet member
25 except that the sheet member 45 includes an electrode 43 being 350 mm
(length) x 550 mm (width) X 10 pm (thickness), whose entire surface serves as
the electrode with no opening portion formed therein. Further, the electrostatic
attracting structure X according to the third embodiment is formed in the same
manner as in the second embodiment except that two attraction power sources 14
are used to apply a voltage between electrodes of the sheet members facing each
other.

[0038] Then, with the electrostatic attracting structure X according to the third
embodiment, compared to that of the second embodiment, an attractive force
generated between the sheet members facing each other can be made larger, and
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[Claim 1] An el ectrostatic attracting structure, which electrically
-attracts an object to be attracted when used, conpri sing: a
plurality of sheet nenbers each having an el ectrode which is
sandwi ched between two dielectric materials; and at |east one
attracti on power source, wherein the plurality of sheet

b . i . [
menber s pape %%%%%gg@ ggé/ tﬁ@eie\ékﬂagta%lgvaockfa%&%&gg&ég&tﬁgee %Cﬁo‘?&bﬁﬂg&s

of facing sheet ne attraction power so I ng sheet

menbers _are glectrically attracted and fixed rein, e
The el odtoBsPhrnensity b AP Ropiisrs Kiladed mee. gr dELfkfsutihs
material s of both of outernost sheet nmenbers jnclyding a sheet nber
cor r es pSHFCARIE Fhgnelgeiattatis At RS g FiEReure e itsgHding ﬁé@t"ﬁw er
correspondi ng to an_outernost back surface |ayer attract the object
to be athfozeragign ogthe like to be affwackadn, after the use, the stacked
plurality of sheet nmenbers are nade separable from one anot her by
cancel i f@03%eNapp| thedt iibnisoftot he woddragped that the electrostatic attracting

structures X of the present invention which have been described in the first to
third embodiments may be used for other application purposes than the
apparatuses respectively described above. In addition to still another
application purpose in the semiconductor fabricating process, the field of liquid
crystal fabrication, and the like, such as the substrate transport apparatus, the
electrostatic attracting structure X may be used, for example, as an air cleaning
apparatus for collecting dust and dirt in the air, and eradicating or sterilizing
viruses, pathogenic bacteria, and the like. Further, the electrostatic attracting
structure X may be used as an apparatus which is used in water or a liquid for
collecting metal or the like in the liquid, or may be used as a filings removing
apparatus or the like for removing filings or the like produced in various

shop-floors.

Reference Signs List

[0040] 1, 2, 11, 12: dielectric material
3, 13, 23, 33, 43: electrode

3a, 23a, 33a: opening portion

4, 14: attraction power source

14a: solar cell

14b: voltage boost circuit
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[Claim2] An el ectrostatic attracting structure according to claiml,
-wherein both of the outernost sheet nenbers each conprise an

el ectrode having a plurality of opening portions, and wherei n
a sheet nenber stacked so as to face each outernost sheet nenber
conprising the electrode having the plurality of opening portions is
configu t : rode exists at |east at positions
corresp%ﬁcgil%get%%%ﬁ%pg?%%ty of opening portions. [Claim3] An

el ectrostatic attracting.structure according to claiml or 2, wherein
the pl uf%“?iliof%fs"{‘ﬁceee“’l Rbers are fixed by fixing unit after being
subj ect ed pasi tioni ng ammng one another. [C aim4] An

electro ’t]a:{[’%@’ ggt‘i%éﬂ?ﬁ%@%@ture according to claim1l1l or 2, wherein
the electrostatic attracting structure is formed by stacking a

pl ur al i 6ydepolefrcet resmEeSeREINCEBPRI ned by printing conductive ink
onto an insulating filmto forma predeterm ned el ectrode and
printing metalltaséng i nk so as to cover the predeterni ned el ectrode.
[Claim5] An electrostatic attracting structure according to claim4,
wher ei n8ideeniebedidtasswisteatat t racti ng structure has two sheet nenbers
overlaid on each other, the two sheet nenbers each bei ng obtained by
f or m ngotigrmaset er m ned el ectrode having a plurality of opening
portions by printing the conductive ink onto the dielectric materi al
formed ¢f. ,hgsipsHbating film and printing the insulating ink so as
to cover the predeterm ned el ectrode, thereby formng a dielectric

mat er | a#(. %%%&Ctﬁ%a?gk%%%% 1@9 attracted can be attracted onto

the diele erra a top surface and a back surface.
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[Claim6] An el ectrostatic attracting structure according to claimb5,
wherein the dielectric material fornmed of the insulating filmhas a

t hi ckness of from20 to 70 m wherein the dielectric materi al
formed of the insulating ink has a filmthickness of from20 to 70 m
and - wherein the electrode forned of the conductive ink has a

filmthigkness of from5 to 20 inn. [Gaim7] A method of fabricating
the electrostatic attracting structure according to any one of clains
. to 6, conprising:

[Claim 1] An electrostatic attracting structure, which electrically
attracts an object to be attracted when used, comprising:

a plurality of sheet members each having an electrode which is
sandwiched between two dielectric materials; and

at least one attraction power source,

wherein the plurality of sheet members are stacked, and by applying a
voltage between the electrodes of facing sheet members by attraction power
source, the facing sheet members are electrically attracted and fixed,

wherein, when the electrostatic attracting structure is used, the dielectric
materials of both of outermost sheet members including a sheet member
corresponding to an outermost top surface layer and é sheet member
corresponding to an outermost back surface layer attract the object to be

. attracted, and
wherein, after the use, the stacked plurality of sheet members are made

separable from one another by canceling the application of the voltage.

[Claim 2] An electrostatic attracting structure according to claim 1,
wherein both of the outermost sheet members each comprise an electrode
having a plurality of opening portions, and
wherein a sheet member stacked so as to face each outermost sheet
member cémprising the electrode having the plurality of opening portions is
configured so that the electrode exists at least at positions corresponding to the

plurality of opening portions.
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stacking a plurality of sheet nenbers by subjecting the plurality of
sheet nmenbers to positioning anong one anot her; electrically
attracting and fixing facing sheet nenbers and form ng the facing
sheet nmenbers into an integrated structure by applying a voltage

bet ween el ectrodes of the facing sheet nenbers by an attracti on power
source; and making the stacked plurality of sheet nenbers separable
fromone another after the application of the voltage is cancel ed.

[Claim 3] An electrostatic attracting structure according to claim 1 or 2, wherein
the plurality of sheet members are fixed by fixing unit after being subjected to

positioning among one another.

[Claim 4] An electrostatic attracting structure according to claim 1 or 2, wherein
the electrostatic attracting structure is formed by stacking a plurality of sheet
members each obtained by printing conductive ink onto an insulating film to
form a predetermined electrode and printing insulating ink so as to cover the

predetermined electrode.

[Claim 5] An electrostatic attracting structure according to claim 4, wherein the
electrostatic attracting structure has two sheet members overlaid on each other,
the two sheet members each being obtained by forming the predetermined
electrode having a plurality of opening portions by printing the conductive ink
onto the dielectric material formed of the insulating film, and printing the
insulating ink so as to cover the predetermined electrode, thereby forming a
dieleétric material, whereby the object to be attracted can be attracted onto the

dielectric materials on both a top surface and a back surface.

[Claim 6] An electrostatic attracting structure according to claim 5,
wherein the dielectric material formed of the insulating film has a
thickness of from 20 to 70 pm,

wherein the dielectric material formed of the insulating ink has a film

thickness of from 20 to 70 pm, and
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wherein the electrode formed of the conductive ink has a film thickness of

from 5 to 20 pm.

[Claim 7] A method of fabricating the electrostatic attracting structure according
to any one of claims 1 to 6, comprising:

stacking a plurality of sheet members by subj ecting the plurality of sheet
members to positioning among one another;

electrically attracting and fixing facing sheet members and forming the
facing sheet members into an integrated structure by applying a voltage between
electrodes of the facing sheet members by an attraction power source; and

making the stacked plurality of sheet members separable from one

another after the application of the voltage is canceled.
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