Description Title of Invention: ELECTROSTATI C ATTRACTI NG STRUCTURE
AND FABRI CATI NG METHOD 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 strucDeseipthomh forns a strongly

i ntegrated structure when being used, and also allows the structure

to be pHpngsd Iﬁx&ﬁiti/ori N EORCTROSTATICAfAPTRAGIING, STRUGTERERt AND
of fabricati ng the sane. Background Art [0002] An electrostatic

attracfAB%g ﬁﬁ (ﬁ:\?EﬁOﬂmﬁ RERORY attracting and hol ding an

obj ect™to as a w e range 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 'B?Chresah%f_‘lem the electrostatic attracting structure el ectrodes
are usually sandwi ched by dielectric materials, and when a voltage is
appl i ef@000] tTiee piresdrtonwenbipnarel atesr@can @ﬂleqitmﬂatiscattmj:imaructure for
el ectrostatic attracting structure attracts an object to be attracted

by usi figctri@IBufAeRIYE aRB Rk thhR (kelcesd, M1 thh Shétdlod ITaBficating the
attracting surface. Further, depending on ’t he appl i cation purpose,

when the elegtr
e gL B DAPR I, 4 G0 el 4l i XL i
attr acsttlrggtu?c% rw 1cﬂrf%rrlnss all rs]%r% gﬁ; il%egré]cdﬁdsth?ct%rge v&l?én 8emg used, 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

t hrough. [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 provédiet wids taidwit doit a acoliané stich ae agendast gak trepaswsethraugh.
dielectric material on which an object to be attracted is placed and

the objozoiB)tRs® M rAELREGNS piIR1e 6 t1dd SPe@raitatic trdQIEE stiiR@ubd)
whi ch, for exanple, a potential difference is caused to occur between

two el ﬁfe&%?ﬂ%ﬁ}ﬁbﬂ%n&g r@g?@ggcf?f@p@ 24n3FhicA f%ﬁ @eactﬁ%@éﬂg iaftﬁraP%ive force

electric lve'rorce cause by the non-unitorm

electric field.is used. So structures use thgse attractive.force
i vi Bneged vt A AR G e oy ber aFBRtedin U a
conbi nation. Then, depending on the difference in attracting

pri nci folnsen-Rabbeltferntetyngs in grhichean eleptraptatic taférastivet foser geperated
configured to be a unipolar type or a bipolar type, and al so, the

Ki nd abetwiden & ldaslactréy msitexiabbn tWieicHizal elgject th habeétrhatedarseplae¢dahddhe
when the electrostatic attracting structure is fornmed. For exanple,

i n theggase tof b@hitflREEd A8t AbdE BhET AGH! A Yo Re MY iNS®BidH) Efor
Johnsen-"Rahbek force, a ceram ¢ material having a predeterm ned

vol une_resistiv] iLS.qU s, t:he, _di tr] | a .
per o S0P o pptbubh s B8 aeti3 el b el i DBpEer buyo it Rdes having
el ectrode is ﬁuri ed in the dielectrig material ..A{lternati vel % .an

i nsul af iCRERH FRARG 80 ASetP UM BhROP: B gechiiedieldi aRd fus REFREHY H 955G
generated, and therno-conpression bonding is perfornmed so that, for
exanpl egusadpby yilei denfunifsarelesteive fiekh 1o wsedr odwm tshrudiares use those
i nternmedi ati on of an adhesive filmor an adhesive agent. [0004]

Fur t hegittradtivd €oress dndividnay,eahd osingd istratttif@c usa g plutedityr of ¥riced in
uses the gradient force, the attractive force is generated regardl ess

of the.JyRb&iakfh. Ole?éh,a&éﬁ(ﬁﬂii;QQ ot fhOhiffefifte %ﬂﬁ&ﬁ@ﬁngllﬁ%&ﬁé&a{— ithe

attracting structure 1I's used for attracting objects other than

sem conductor sub ate. |lncidentall t he i nventqrs of the esent
vent gt u38 28 ShE B En SRR deekeds RN D R e g Bl N Ph or
gl ass substrate (see Patent Literature 1). In the case of  the )
gr adi enbipdardypeisand plso, the dgred ang: hecdlasactpemsii ﬁiﬁixﬂ &@I%ﬁéénateﬂal
beconmes narrowed, a larger attractive force is obtained. However, the
cl ose aitessalacted|whels the edegrafthmasiradiinghstirge upeisdamedie Edeexamgids,
and thus a high voltage cannot be applied. In view of the above, the
appar afrus tpg oRased diy dihe eldvteorttis Qfttide€ing esgkturRyewhich alsbemMhs
to enhance reliability of electrical insulation by using an

el ect I 93halbCRahbiRCHY SLIBELHES hRtARIIC a0, o) eEldRUBIAA volume

arrange eren ori zontal planes, when said ectrostatic
attracting.structure is, view froma,si.de cr0ss sectiona i ew .and an
"t o RAsET BHE e paht et bk Gl Ay R RS et PRt RO Se 4
t her ebet ween. [0005] However, wth such an electrostatic_attracting

st r uct igr sangdwighs thecelsstiodes dhpreleelredene buried- b1 dber dgdeatHsumatengl.

| ayer twice for its top and back surfaces in both cases where, for
exanpl Alteamatévee) andashkatingg filmpisedsidefori thedpwipape of prpvemtieg dust from
usi ng conductive ink and where an el ectrode having a predeterm ned

shape ﬂaéngbéé’ﬁ&%e&y ahldetRB M RbAWrESsian CHAMRL! Y& fe@fdmdd Hat ehal for
in order to form predeterm ned el ectrodes on both surfaces of the

inter-electyode | t .1 1] t 0 ' S

conpl  Sutabad OIS} & h poReEHend0n] BRI AFCBEE RitsBBisgiation of an
Nbanv\,hicke, ,th? el ectroaéat.i c attracting structure is usually forned
as a sAGRARYS M ALALRCHIE 3&EBFe by | ani nating and fixing the

[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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is bonded to a netal base, the electrostatic attracting structure and
the metal base are firmly bonded to each other for the purpose of,

for exanple, ensuring thermal conductivity to the object to be
attracted. For those reasons, once the electrostatic attracting
structure has been forned, it is difficult to partially renove and

r epl acettirhetiamn t teagéet, nand urdreeetley ebedtfqsthtic atteanpirey sthetate naatsedgfor
surface has been danmaged or partially worn out. Thus, when the

el ect r geratiifig abbjeasd i0iHeS tihdel W &ehSicbRdi@or esiftPste. | t IAGIOSRERS afhé
to performsuch processing that a dielectric material is newy forned

b : . ¢ ' di = . s
ot { ach e 66 e BBl Ind B AeeCh A i EbPAe, St for
Vo Zoog{tgg%t?gg a arsgléngqggg sa{)s’clrg¥§ ?ééeoﬁa%%(;chﬂ{tg?a{tuﬁg OB' ®fh the case of the

gradient force, usually, as the distance between the electrodes becomes narrowed,

a larger attractive force 1s obtained. However, 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 1s 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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[ 0008] Under such circunstances, the inventors of the present
invention and the |i ke have conducted intensive studies on nmeans
which allows obtaining with nore ease an el ectrostatic attracting
structure in which two el ectrodes are arranged one above the ot her
with the internediation of dielectric materials, and also allows the
al r eadipg-bandrel ts tar uetal base the cleatnyethtic atirpcting conistyue aridbhe sgetal
result, the inventors of the present invention and the |ike have

found Bt aré)YirﬁMﬁ rbdedotacpdiubahért Yorothes paeposweah dos eraatplbaenhngring
el ectrode sandw ched between dielectric materials, and integrally

form n&efrﬂ&%teceogﬁg%ﬁvﬁgr%e% gnggg ';cgg)eagttgé&@ar oFhAtthesAl-bdRfisi ¥hce the

force genera et ween t es of the sheet nenbers, it iIs
possi bl.e to attract an object to be attracted il e bt gl ni N

B r ongrlgetheyienatiraeipgobancrie Frs oo Sofpdort §r FRERagt (" Bakbifny
separate those sheet nenbers with ease by canceling the_application
of vol reamevespndr ramlace, dhe aifracking5uringe avendil; 1 rEaEy "the ghirgpiing
the present invention. [0009] Therefore, it is an object of the

pr esendurifaceehitis dreenodpnaged erapaisiadlt moshanitc dthusacthierny the reledtvessatic
which allows a strongly integrated structure to be maintai ned when

used, aREhEISO sAUCONR 1B Bé rbSlove®, Tidshecebange pérdehy duth processing
configuration after the use. [0010] Further, it is another object of

t he pr [ [ r.QVi [ j.ng:

ol cct raztat AR SRR T BEHAPE SrBRUGE neh AR Ner B ol the whole
electrﬁégg%kc attraﬁtiqﬂ strycture in which electrodes are arranged
one ab HE gt P (e SHECRt er nedi ati on 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

el ect r@bsioncLdttracti ng structure, which electrically attracts an
object to be attracted when used, including: a plurality of sheet
menberp,fac1Li0&M%e: an el ectrode which is sandw ched between two
dielectric materials; and at | east one attraction power source, in
whi ch I | it eet cked, and by applying a
voltaggﬁﬁgfﬁg%%nﬁgéng%gg rgdgg?gbﬁﬁggﬁ%§6zﬁget menbers by the at

| east one attraction power source, the facing sheet nmenbers are
electrically attracted and fixed, when the electrostatic attracting
structure is used, the dielectric nmaterial of any one of or both of
out er nbsmmsaesest Invepélon each corresponding to an outernost top
surface | ayer or an outernost back surface

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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| ayer attracts the object to be attracted, and after the use, the
stacked plurality of sheet nmenbers are made 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-nentioned el ectrostatic attracting structure,

i ncl udshnept shambersy it pkupassible db shigert nembebecbytos s edtiacged hwhile
plurality of sheet nenbers to positioning anong one anot her;

el ect r ppahtainaid thet dtheng@Rdidtbgiangdf agto@grs heethoaier of asel faAnaleg to
the facing sheet nenbers into an integrated structure by applying a

vol t age. e byeeRo sl ELLONRSAks [hRh! Al %%Qﬁgélgi% Reb3p¥afifn of voltage

attraction power source; maki ng” t he “stac ty 0 eet
menber s se rabl e on ter t-h p cation, of t

Vol t agBltPE the Hesy @Blc?t"%%eﬁ\as?ﬁeﬁipet <ol B the et dbrintone o
the present invention includes_the pI urality of sheet nenbers and the
at | eali008heTherelara,i éh isonar obiratcel Hhfd Pisyenrbpmyengiophdoygrevge an
bet ween the el ectrodes of the facing sheet nenbers fromthe

at t r actleotroptater asiwacting whinictusd adkichn glivhe plstroalgly yniefratedestructure to
nenbers, the sheet nenbers are attracted to each other due to the

el ect r pg tahirftadldd hehVEsdd06R SRBEIRW thekVRRBut® Bk ahahed@Tradly in
the facing sheet nmenbers, with the result that the el ectrostatic

attrac&r{e}g%%‘ta}r%%%t ehg ég med integrally. Specifically, the sheet

nmenber $§ ave ctrode sandw ched between the two dielectric

by ¢ he AN Bt o g G BFE P erh BF ERE BEPSRt APy ERLPE A GEPYS DR HoG

caused to occur between the el ectrodes of the facing sheet nenbers,
and al ebfahimeating eax elegtipstatia afigretingaytrpetuaet Wéﬁ@le@ntabl%yb@iremﬂ an
or both of the sheet nenbers (hereinbelow, referred to as "outernopst

sheet gkohestt]ic pttehttingetriciusuire winsh cldayates ae diranted onardlave the
side and the back surface side anong the stacked plurality of sheet

nerber gyh Y vt Het iRefhehBtid %f RERCHA: @8tdriesat4diRC binAdrSMHIgCand

[0014] O those features I'n order to cause the electrostatic

S Sl AL BTSSR P g e

el ectric charges in the surfaces of t he facr ng dielectric materr al s
by, for exanple, applying voltages having different polarities

bet ween those el ectrodes, and there is no particular limtation

i nposefobrtidrhty Bhetdemor the |i ke of the el ectrode.

[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 material of any one of or both of outermost sheet members each
corresponding to an outermost top surface layer or an outermost back surface
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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 opdaiyayapatistie dheprioededraved hand affer shessei thd stacked plursdib of
gener ated between the el ectrodes of the facing sheet nenbers can
reach dhwetahémbetd A mddeaepasilsle frdm cedetiother bhtcanneling ahgeapplication
attractive force, it is preferred that the sheet nenber stacked so as
to faQﬁt%BQmﬂ&%@f”DSt sheet nenber including the el ectrode having the
openi ng portiorns be configured to have the el ectrode existing at

| east ition correspeonding to. the openpi part| 0

el oot rORa2b P B Eeb, fpier B e RilB PP B b nigtfod of
opening portion is projected in _the thickness direction, it is .

pr ef erfpbuicabiag the aheynpmestioned glestiostatic gHtTagting stoigtate ipuding:
el ectrode existing at the projected position. Note that, it is to _be
under sdtacklintshat pluralitlye of ssheethememhdre but subjesting hidwt plardlidiys obgihteet
i nclude the el ectrode having the opening portions, the electrostatic

at t r acinleRthe¥h I tdC bosiiohdng bﬁn@ﬁ%%rﬁﬁ adotieah| deairitallyabttrastingoand fixing
structure which attracts the object to be attracted on both top and

back Sférch%‘f ?llqeet[ &%ﬁﬁder’g‘s&ﬁwﬁg iagt ﬂl%%d}i%é isHQ?tt ﬁf%n%%’s ahtd ¥WnOintegrated

opening p ons, ere can be grven as exanples such patterned

el ectraodes, as .neshed.el ectriode havi ng a ural i ty,of . opening .port ,ons
Tn°a REHCREr I Ao iEe LotREn betvath BBt 4rleg S RED L RIS
el ectrode, and a conb-shaped el ectrode. However, the pr?sent

i nventboran sathsactianyinawen Keveaes, ant dmakang hsestaghed gilyealitynef sheet
shape, and the like of the opening portions may be appropriately set

i n accoeddnee ydparabhe fromeond mathee afterd thheapplicaton vhdhebjeltage as
be attracted. On the other hand, the el ectrode of the sheet nenber

whi ch (.5,Japdq used for attracting the object to be attracted may be an
el ectrode having a plurality of opening portions, or a flat el ectrode
havi ng i i rovi 7 .

attr acdeaaP e e B ishtp PG sBHICHEE of % TheckBnd Fhydition ipelues
of the facjng,.sheet. nenberg, the sane attraction power source as is
Used | B RERLFROT Shet Poutiers nd: (eat IeAg SBF GeRAPHOMNR WS GYete: and.
Further, the electrostatic attracting structure may include a sol ar
cel | floy agehengtthagobiagerbasyeeniheral eetgodasyeft thentacte Fheas mpeders dggm
energy, and a voltage boost circuit for boosting power generated by

t he softay apehttit® PRWERCEREEE Ywividd tsegekiniibie pluralitagé sheetappimbelrs, the
bet ween the el ectrodes of the facing sheet nmenbers, one attraction

pover SOk Gh mﬁré)ﬁré%ﬁga&% 182G RhYthtPauk 36 tHE 3RSt IBEREITBctif fdrce

vol tage nmay be applie etween the el ectrodes of all the facing sheet

I
menbers b S| one tractio Q rce r rgi
pr esenger?%\?g‘?é :%gﬁwe%n 3%‘&%8%&? e%B%ﬁ%iggle Sl%‘%Egk%t & e%gg’t g)(l) egﬁgfr %Fﬁlg
faci ng sheet nmenbers by the attraction power sopurce, thergby..
at t r acthatgthenelertioptaiic ptisRctiRgSEructiEe é%?fﬁf%%ﬂﬁélﬁ%ega Y-al §%3/°&%€%1?3hg}he
the attractive force with respect to the object to be attracted to
occur shedthmeatbieraciachghsve the elsitdede Sandwathed betvweocanphe twohdielectric
sheet nmenber may include bipolar el ectrodes, and, by applying a

vol t agg ahekiwRe hitdarel@aticadesd dsnfdlaerss haFhenerieetolts fe i@tapphietli be the
force may be caused to occur between the facing sheet nenbers, and

al so, aa‘f:a&"i(%{ aﬁi}%é&"e sHFRS el B1dcBRREHC tﬁtf%b@i&bjf&g% fsf cBEsat tthagdRe

may be caused to occur on'the attracting surface si 0018] The

dielectric material form t he shee nber,is not.particul ar.

limte W%@%&?%ﬂ%{eﬁ dhihe GasinE Shesh ETREES DY oRe | R ePigtttorks
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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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 nmenber, there is no

parti dalyars lonnthattopnsufatd eidmtoad the haek fatface sidommenhdle stagked
the like. For exanple, the electrode may be obtained by etching a

et al fleirhliy ofeihdlet dapAYelsdbPYussgtther ditlectiienmpkatibhas e htwacting
like, into a predeterm ned shape, or the predeterm ned shape may be
obt ai thermal -spraying a netal material or printing conductive
i nk The thickness of the el ectrode varies al so depending on the

i nt end e .pf . the,.structure and the lik byt . in general ,.it.is
or e or D047 FOF it 154 R oo p B b fane oo decrrostafe it esigsookte to
According to the present invention, the stacked sheet _rrer;Eers are

el ect receRr bptween dhe edectrerles ofddediacy e aleptoprEtbernribigoniy gecessary to
application of voltage between the el ectrodes of the sheet nenbers by
t he atgermrht®popitiver aswlmegativeweeeiric whergashen stheesurfandeof tree facing
stacked, the sheet nenbers may be fixed by fixing unit in advance
after BRIdgris YRLREIAY yofdiostdrhple AGpRARRG g caNathies diffueht fgokarites
unit is preferably such unit that is capable of keeping the state

obt ai ften the i V, [ ] C
he e SarrsHodds RATbALE A0 Hald be RorPiAOR) BRI the
separating th neet er fter the application of the voltage is
cancel%lﬁp%q?eﬁﬁ %afﬂ'fﬁnaepérogg._ cal l ed temporary hol ding unit, and,
for exanple, a double-faced pressure-sensitive tape having a . .
pr essul081sbnBixthes aghfosi the apprrmgst sheet member infdndisr g Gelectric

preferably used. [0021] The electrostatic attracting structure of the
pr esenmatenightviach iis toapabé as die attractdhg sorfaee, objoeder to gemerate, with
attracted while nmaintaining a strongly integrated structure when

used, RRdekStAIRPcleARBAL Bf Che SRR Alcniter! HRiSE Ak 8smB! thahtirdctdbe force

sheet nenbers from one another by canceling the application of

vol t age, aft er _t,he ) e r far anpl.e, I i Cc

per o It SRS BF PRl shrtieBloBEaD Ronblu s il HycaRata
use anot her dielectric terjal as.a new attracgting surface; th

or ey Baviai e NEALRS ol RENISE BOTHAML S REtIE Philigethc sikitrimbpes of
part of the sheet menbers is replaced w th another sheet menber.

Fur t heforce generantkbetearhtlee elestitodes of bho éagnackeet memhnsicaoreagedhe
or decreased easily, and hence the attractive force to be generated
can bexgghanged durfaeceidiancen Wwitder torolexaimd dargdre dippetivehéorsezé; is

or the like of the object to be attracted. Advantageous Effects of

! nventﬁl%@erred 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

gsheet 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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[ 0022] According to the electrostatic attracting structure of the
present invention, when used, a strongly integrated structure in

whi ch the el ectrodes are arranged on both sides of the dielectric
materials is nmaintained, and the dielectric material of the outernost
sheet nmenber is used as the attracting surface to attract the obj ect
to be sirticineedhichfdtéractheheisbiect brebe hteactednirebstictop ded baphsur
easily. Therefore, the configuration of the structure itself can be

changemof1epely -theuslebigbde dacangdithe plarhiey wEtdpedind poativhsathiarg ddiebe
el ectrostatic attracting structure of the present invention, it is

possi bl o0 10bLal Apidie sl e{t‘BéltlfbH' ClétiddRst ng%gﬁé@télé&rb&e Wi Ghe a

t he el ctroges are arrangecci‘[g one above t#]e ot

i nter dlalonfof t he dlelectrlc nmat er a% eas r i ably, ii
o o asal? thfcoptret RORONE 161 B Pros smn% SP&&. SEEA T Gt
ol e ooyt gn e pstug el oo

FIGS. 1 are explanatory cross-sections for describing an .
el ect rosteation atrdatdohited therefot and thdoptrebemshatsizeathe shapadabthi hie
means to an el ectrostatic chuck apparatus according to a first

enbodi geiie Sfediig p@&ﬁ@ﬁ@&nams t(og?apnaﬁlﬁet 2] ab¢de3ande &fith the type, the

expl anatory plan views of electrodes adopted to the

electrgstat] e AL tl{k%c Etf]éﬁl:'tcfdjéf @%&8{% NOh ¢hi Q) £l hﬁhdeﬂt’@gle'irﬁ%ﬁe

of the present |nven |on s an exp anat or

05555011 B L%, Segcr b 2 e AL LRI AOPRRA diracted
may be an electrode having a plurality of opening portions, or a flat electrode
having no opening portion may be provided.
[0017] As for the attraction power source for applying a voltage between the
electrodes of the facing sheet members, the same attraction power source as is
used in a general electrostatic attracting structure may be used. Further, the
electrostatic attracting structure may include a solar cell for generating power by
converting light energy into electrical energy, and a voltage boost circuit for
boosting power generated by the solar cell to a necessary voltage. When a
voltage is applied between the electrodes of the facing sheet members, one
attraction power source may be used for each of the facing sheet members, or a
voltage may be applied between the electrodes of all the facing sheet members by
using one attraction power source. Here, according to the present invention, a
voltage is applied between the electrodes of the facing sheet members by the
attraction power source, thereby attracting the facing sheet members to each
other, and also causing the attractive force with respect to the object to be
attracted to occur on the attracting surface side. However, for example, the
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[FIGS. 4 FIGS. 4 are explanatory plan views (A) and (B) of

el ectrodes adopted to an electrostatic attracting structure accordi ng
to the second enbodi nent of the present invention. [FIG 5] FIG 5 is
an explanatory diagram for describing the electrostatic attracting
structure according to the second enbodi nent of the present

i nventsheet méinber 6layFirglude bipdar elegtradas,cand,dnoapplyees aowliage between
describing an electrostatic attracting structure according to a third

enbodi fiRnélefrotBe iR tdsesHeet NeMbesnthelDegeadtiid forcofmiyihediametisto occur
[ 0024] Hereinbelow, with reference to enbodinents illustrated in the

attac @&vﬁeﬁ%&‘g}gﬁa&ﬁgﬁﬁééﬂ medRSGk RhaANsd Sthd ¥@Pa@lvePrRE& Wil respect to

enbodi nent no

the object to be attracted may be caused to occur on the attracting surface side.

[0018] The dielectric material forming the sheet member is not particularly
limited by the material, the fabrication method, or the like, and may be
appropriately set in accordance with the type of the object to be attracted, the
intended use of the electrostatic attracting structure, and the like. Typical
examples thereof include an insulating film made of, for example, polyimide, a
ceramic plate, a ceramic thermal-sprayed film formed by thermal-spraying
ceramic powder such as alumina powder (Al2Os), aluminum nitride powder (AIN),
or zirconia powder (ZrQOs). However, in a case where the dielectric material is
used in an exhibition apparatus which attracts an exhibit or the like made of a
paper or resin sheet material and is used indoors or outdoors, a dust collecting
apparatus for attracting dirt and dust in the air, and such other apparatus, there
is no need to consider an influence or the like of plasma irradiation which occurs
in the semiconductor fabricating process, and 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
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el ectrostatic attracting structure and a nethod of fabricating the
same according to the present invention. [0025] [First enbodi nment]

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
at t r achimgvidimdthieobidé nf thes ®R'E dlducrothe ibatlating tloh Metes that,i den two
wafer in a sem conductor fabricating process such as plasnma etching.

I n t hedR @8 icOsiaabiialC dkh appdmdthss ehe tdlectibds meyredinmmiu of tdifferent
el ectrostatic attracting structure X serving as the above-nentioned

means fn%frg%ﬁhisr aghd p{g{%h lHi BY thBedReEPERNAHAGEAR]S 91@%;9 ngetn go%rg&!l uskeg

sheet nenbers’5 an an attracti on power source

integra]ly.forped with a | umi num base 7 provided vvith’piping (not
shom)gidﬂl%‘pﬂ%ofﬁi?@ ‘Promoﬁgc]%é’faﬁ%t to flow through, thereby
constituting the electrostatic chuck apparatus. The el ectyostatic,

at t r actd0d§] sFruideyy as Xor $he slemirede pongtituding Hee shaetgreanhey dhere is no

sem conductor substrate 8 such as a silicon wafer by using a
di el ecparticutat démahtidnam tie nsdtesinl ngrdfabricadiont metkbodcandshatike. For
attracting structure X as an attracting surface. [0026] Here, the

sheet gRiigle, The TIQRtRINRAYDE okiaResd by fé@clﬁ_ﬁ?ﬁ@fme@_@l Rilkorsmictalc@eisitad
dielectric material 1 made of a polyimde filmhaving the di nensions

of 32 X3 i X .5 i n n

et chi gbgﬂ%dtgékg%g% lﬁ?\t%ﬁg{ﬂg’ faeéyeﬁ grg anlﬂr%g’dqrslﬁj;pa((atéyga o??nﬁgﬁ&e%%%o%re %l ©
bei ng 300, nm (] ength) x 300, nm (w dth 3 t hi ckness) ;. and .
Fur  DePOde ARG BA RS AP O PR B SRR HePTHEEE rodiatel Sfptgrial or
bondi ng sheet (not shown) so as to cover the electrode 3, thereby

f or ni nprinkisgieasidustiviednimt dibeahicknssisiy the @legiredeveyiag alsosdepending on
(width) x 50 pm (thickness). O those, as illustrated in a plan view

of FI Ghe{rApndtdeaselofthe atimcBurenahddhs lkepbutain ggnehl,dpeémpneferred that
portions 3a, and is formed in a conb shape having an el ectrode w dth

di . of 43, PAYLRAksWE GPERT¥ind b 98 h, 1 MM As illustrated in a plan
view of FIG 2(B), the other sheet nenber 15 is the sanme as the sheet

nmenber c t r . i.C n j

por 01 olfoZR AR, 1B, P pfeat SRS ERtPp, tieh ARG oA thbers are
is forned b eposi ti c er. The sheet nber i nclLudes a

i ol octlrialioRraRcied hig et oatngach oo TBCyEiRe MATGNE taelipee
t hi ckness of 50 pm and a dielectric material 12, which is nade of a
pol yi nbetsvden thaslestrddemdf the sheehi wiemdwss div she ptraction 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 unit, 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



[0027] Then, in order to formthe electrostatic chuck apparatus, as
illustrated in FIG 1(A), after the dielectric material 12 side of
the sheet nenber 15 is bonded to the al um num base 7 through the

i ntermedi ati on of an adhesive sheet (not shown), doubl e-faced
pressure-sensitive tapes 6 are attached to edge portions of the

di el ectfr attracting the dbjectdtot barttrantdde whokd mizdntaiging apgirenglyedtegratad
ot her sheet nenber 5, the dielectric material 1 side is overlaid and

fi xed. stryetrerwhbetvedn anldeischleot dapddls obsepintiie ehe neadlerd plandity é
el ectrode 13 of the sheet nenber 15, the DC power source (attraction

DOVer : . \ n \
(bot m{]pt dgﬁ%‘%ﬁf? HORTBRE SR RGN, AP abFaMG of peltdeg Yitef the
e applie

o the el.ectrode,3 .and. t.he.el ect rode rqQspeci i .
{0056} her i entor gl d B o BRak Fb! B PettOrmel Gty Sk of the
the first enbodinment, as.illustrated in FIG  1(B),. when the .
at t r acttpekepaheet membars s urmad oYRY %u%%@n@h@ea%ﬁmq materiahag prgew
structure X is switched on to apply the above-nentioned voltages to
t he el stradiies Suefade;tthe @ldet tin odeich 3heaheet evtmbetsaayecstagked 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
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attractive force is generated between the sheet nenber 5 and the
sheet nenber 15, which are thus attracted and fi xed onto each other.
At the sane tine, electric lines of force which are generated between
the electrode 3 and the electrode 13 reach the dielectric material 2
of the sheet nenber 5 through the opening portions 3a to cause an
attradréalg force to occur, and hence it is possible to attract the
sem conduct or substrate 8. [0029] Then, after predeterm ned
processi ng such as plasma etching is performed on the sem conduct or
substrate 8 attracted to the electrostatic attracting structure X, if

t he ?%ﬁ&%@é#%ﬁ?%iﬁ%ﬁﬁ@s power source 4 is opened to stop the

applicatiron o age, the sem conductor substrate 8 can be renoved

fromt ' ri igl 2. At _the.sane 1] i C
attrac@ﬁ%gj ﬁﬁ@g’g n%d%é’fﬁe%ﬂaﬁgt(ﬁ’eg Bérfggr%%frogl%;%n?erfgﬁb%é an
di sappears, and hence, t he sheet nmber 5 can also be .r ved.

Accor dilegjrgstatigratisastingestrilpigietatonie Asrf tRRtE aPﬁé“ﬁaﬁ’rgeE‘ce@Pé to an
material 2 has progressed, by replacing only the sheet menber 5 with
anot hedlecthesthtivechuerk apparatysossiosting o us dinsheerabedimnerndt af ithe present
attracting structure X again alnost in mnt condition. [0030] [Second
enbodiigeahtion. In FIGS. 3 to 5, thereis illustrated an
exhibition/informati on apparatus in which an electrostatic attracting

LTS S 0B B SRERISITT) g A e B

is us Splay nmeans Tor ex It and information.

hi bi t i i nf [ f th d di .
ol cot bt HeFRoRtAT e QDR SEb e e Lr Bidg adEE RS haueodibiitonl e

di spl ay neans includes sheet nenbers 25 and 35 and an attraction
power Iegerlelnvgntignd it is possible to attract a dielectric materi al
32 side of the sheet nenmber 35 to, for exanple, a wall surface 10
whi | e [FiGor rajt i BEGY rBadés ofanpapeplamatery esiosssteetibni sfoat t desorgdngo an
dielectric material 22 side of the sheet nenber 25.
exhibition/finformation 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
vention.

[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
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[ 0031] Here, the sheet nenber 25 is obtained by: screen-printing
carbon ink (manufactured by JUJO CHEM CAL CO., LTD.: JELCON CH 10)
onto a PET film(dielectric material) 21 having the dinensions of 400
nm (I ength) x 600 mm (width) x 50 pm (thickness) to forman el ectrode
23 being 350 mm (Il ength) x 550 nm (width) x 10 pm (thickness); and

f ur t heelestrostrtipattnsctigg shswbatd ayd iankethethof fdiricedihhihe) bBeGHEM IAE
CO, LTD.: JELCON AC-3G) so as to cover the electrode 23, thereby
form ng ¢ fiseheehvditigmt erial 22 being 400 nm (Il ength) x 600 mMm
(wdth) x 50 pm (thickness). O those, as illustrated in a plan view

of FISE¥%§@%Q$%QQHQB§§%£%ﬂ@ 23 is fornmed so as to include a plurality

of op I ons have an el ectrode width d1 of 3 mm and an

openi ng wi dt nm idlustrated inp a plan view of F 4¢(B
t he ot her shﬂé%‘oér aggl i%jqéor ?‘lre&{l?lﬁa t‘ﬁeﬁ]é‘fﬁgatﬁanﬂgr \é‘&gzrtoﬁjéa%%eci'tu)(:k
menber 25, with the el ectrode 33 having an el ectrode width dl of 3 mm
and anapperitng Whishhises a1 eleciyashnidc pHeroBRAFtEUGIES & RESPrEinG oA gpt
portions 33a, except that the positions of the opening portions 33a
are nmaembdidihenentf threopresemtpatveationohst meask efvlrr attea@dng [06BHolding a
Further, in the exhibition/information apparatus of the second

enbodi g8AtcondupRIraduliittdtel Sudksgd A8ilichA whidrat! hokmRRVEAUSRY rfﬁBriJ;éting
constituting the electrostatic attracting structure X. As illustrate
in FIG_5 h j r source 14 includes a solar cell 14a
IS P G

00St Clrcul b for power generated by the solar cell
l4a. Further, the attraction p source 14 i.ngl udes  a .
| ar ge- capaci Fy a‘&‘pa‘%lP‘ftS?Stf%G ﬁ%ﬁgaﬁﬂaﬁgﬁgﬁkcﬁ'ﬂ%\cﬁsﬁ Grbssimeig dhe
that, by storing power generated by the solar cell 14a, voltages can
be apptlectrostatihattrpoting nenuetviredX efesringds e ahevemanticwd BBagselor
when the power generation capability of the solar cell 14a is
t enpor attichatisg sprhdlettiar tlrcseai@hductoragabdtrate indutée shobt aganberst
circuit 14b, there is provided a power source switch 14d for turning

on/ of f 5t he; RRpld Gaf ia@fka@ﬁpﬁ%é@@f’ dofrddrer, €488 tis OR S il e Bed %ﬁﬁB&h

Not e t%at, In the exhibition/informtion apparatus of the secon

enbodi nent, the sheet nenpers.:25 3 41_Of .

sour ce PP hasgo fovied ik gﬁ%g‘gr@gﬁ %?ﬁoné‘hnjt?qlrg}%??%ge fé raﬁ\éﬁﬁlﬁ gt o
are integrally formned, but those, conponepts only need.to be connecx[,%d
to eachowt fBrough.t kagreby| coppistubing 456 rlastiastatie it cawaradisangThe
the el ectrode 33 of the respective sheet nenbers. Those conponents
may beeleotmetatod diyraxting atrwashye | nis capablt i dn attabrdngoand helding a
install the attraction power source 14 in a place convenient for the

sol ar gghlcobdacts? AfReFALS PRMELs a[IReH whilenby sy delieleotrionmttiial 2
exhi bition/informati on apparatus, while being fixed by, for exanple,

a doub | Lo S . PET,fi :
of "t ne S RS FCEARESHE & SR o qbaRR, D et el X At g
menber 35 for positioning. On this occasion, in the positioning, the
sheet ﬁé‘%ﬁ%‘?' 35 is positioned so that the el ectrode exists at
positions corresponding to the opening portiaons 23a of the el ectrodge
23 conk026]it Hege tthe sheebimerhpep i9sbtaingd divs depptisgcopree RBEY a syrface
positioned so that the electrode exists at positions corresponding to
t he opehardieleotiti¢c ansteRidd lomaideenfed polyindeée Fdnchasing tlitd dgnemsosheéi320
menber 35. Specifically, as illustrated in FIG 3, when viewed in

Cr oss- Rty tWkCER0 RehUGEathNe 50PeM (RideldskpatdaheRitbhelgetid esifser

both the el ectrodes 23 and 33 have gaps each being 1 mmw de, and are

SR LIPS PR ar gk o
PET fi 1 3 i . .
DR AR R U REOR L WS RERE Y A

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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[ 0035] Therefore, according to the exhibition/information apparatus
of the second enbodinment, first, in a state in which the power source
switch 14d is off, the dielectric material 32 side of the overlaid
sheet nmenber 25 and sheet nenber 35 is placed on a predeterm ned part
of the wall surface 10 after the positioning. Under this state, the
power @adthex$Hll rrh(thidkniessk hedf thosaeas diystratedhiar 2 pjam aiave of fidGs Bés),
menber 25 and the sheet nenber 35 to be electrically attracted and

fixed gH eleRadde0s HAElUdes G4 PhutdlyadPbperdhiOforefoneos4 aged Hetfvpaadtirea
el ectrodes 23 and 33, and at the sane tine, to cause the

I t t t

Che watihg shpp@ i Atk iF cRkhidle ik 4,008 it hAG %‘d BBiire WEALOM 6 1
th f f...th | ect t f.th t nb

di ipfz{;m‘i‘{’Se%eluerﬁaﬁefvﬁ% o ¥P% S G, 2ERE cob MEnBn S et TRER e 136 Phe
material 22 of the sheet nenber 25 has becone contam nated due to

out doovarap $ys| thy shreet memben? exceRinthatrotabelsegse donivlagh pésinsuopaiag

power source switch 14d may be turned off to renove the information 9
t enporportion anddsdomm Hierethlr xr 330 atmowatth)astd po éthicknassk X foayped
be removed fromthe wall surface 10. \Wen used, for exanple, the

el ect rl%stcﬁﬁab&tﬁig E@ﬁ]ﬁézng THe %é&rﬁe&mylmmbwdé%da QMEYectic Hﬁz’ﬁ%ridlell
dielectric material 22 S|de of the sheet nenmber 25 face the wall

s R T AR i

only the she r. he, el ect.ro i C attr cti r ure

my bERSPIEL By R it aﬁ% & SPabRRRge frens aelbsng the thitapSs o
menber 25 and the PET f| | m 31 of the sheet nmenber 35 face each ot her
so thammthe PET film 21 side beconmes the attracting surface for the
information. [0037] [Third enbodi nent] In FIG 6, there is

i |l ustjoaRqy dhewdinf okl itofoexariel deafodthéicalheckraniattas, sst ilastiatgd in
structure X used in the second enbodi nent descri bed above. An

el ect rpgtaf (L), %He'i‘%ﬁ%'dlgleﬁflé'@ﬁﬂeﬁlal( 13C58E G fetPedt tnmrhﬂele nqdibaRakd
is formed by Stacki ng three sheet nembers. That is, two sheet menbers

25 each o |tut|n e S r

e G g T R TR TR
a sheet, ne i.nterposed. O those, .the shee r 45 i.s

for rreoshqwlgi?é{%@i% aﬁ&én@fesagr@t ﬁ@%ﬂgétta%%ﬁe%rezgttéﬁﬁ%%e 0 ﬁ%&fﬂ Rogklons of
sheet menber 45 includes an el ectrode 43 being 350 mm (| ength) x 550
mm (i dtehyliededtdicomatetiat diess thahhobdeepasiienmy inpervemedsomdhenether

el ectrode with no opening portion fornmed therein. Further, the

el ect r gidedt menddrr RCtH didbetiid HReMabdCSidei ﬂgoierlﬁiﬂeaﬁ&iﬂ)cbd. Further,
enbodinent is forned in the sanme nanner as in the second enbodi ment

except pdiiton! R BlobhBAL!Hr B Qe 5 aRUAIUSAHcr8d8AR! of the sheet

vol t age between ectrodes the sheet members faci ng each

[0O36T, Than, 16t B, §hEEL 831 (oA hASSL0 SSL4E) e 535504010,
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 3 and the electrode 13, an electrostatic
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enbodi ment, conpared to that of the second enbodi ment, an attractive
force generated between the sheet nmenbers facing each other can be
made | arger, and 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

t he el etirpotivaforcedsigencrited atmeenuthe sheet se¢mben 5sand the shettomember
| arger information or the like to be attracted. [0039] Note that, it

is to bs, witiehsiaodhtibadtttdred| £ed ridsddabhto alathacthicnyg itr thod whase Ximé,
t he present invention which have been described in the first to third

enbodi gRRESc ni?ﬂesb%f%?ge fkicAt Bes Og%?i@két%ﬂt bR O &9@6@1&ﬂ%ﬁet|§eand the

appar atuses respectively described above. In addition to stil

anot her, appl, cation ose in.the sem cpn taor fabricating.,process,
the. 1 elegBBuer T Fetl HhBRGRIc it ASaRFEN L B YEe Rhebf Rttt AOuBoRRE e
substrate transport apparatus, the electyostatic attracting.struct u]ge
X may pReNEIPOT BN SeIch f CRUSH AN A teactIve %ﬁ%o%ﬁﬁaﬁﬁaa?n%rlt 1s possible
collecting dust and dirt in the air, and eradicating or sterilizing

Vi r usety apaattogensanisantioction substraté8. | i ke. Further, the

el ectrostatic attracting structure X may be used as an apparat us

whi ch [G03g9eThen, Waftef @Fedeteh@ithéll f processingCtsurl n®t aplasima f’&chirki is
in the liquid, or may be used as a filings renoving apparatus or the

5. | g ETRAL A, AL B S5 eR y lrpaci

et er gl:tracting structure X, if the switch of the attraction power source 4 is opened to

stop the application of voltage, the semiconductor substrate 8 can be removed
from the dielectric material 2. At the same time, the electrostatic attractive
force generated between the sheet members 5 and 15 disappears, and hence the
sheet member 5 can also be removed. Accordingly, for example, when the
wearing out of the dielectric material 2 has progressed, by replacing only the
sheet member 5 with another sheet member, it is possible to use the electrostatic
attracting structure X again almost in mint condition.

[0030] [Second embodiment]

In FIGS. 3 to 5, there is illustrated an exhibition/information apparatus
in which an electrostatic attracting structure X according to a second
embodiment of the present invention is used as display means for exhibit and
information.

In the exhibition/information apparatus of the second embodiment, the
electrostatic attracting structure X serving as the above-mentioned display
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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3, 13, 23, 33, 43: electrode 3a, 23a, 33a: opening portion 4, 14:
attraction power source 14a: solar cell 14b: voltage boost circuit

14c:

| ar ge- capacity capacitor

example, a wall surface 10 while information 9 made of paper or a resin sheet is
attracted to a dielectric material 22 side of the sheet member 25.

[0031] Here, the sheet member 25 is obtained by: screen-printing carbon ink
(manufactured by JUJO CHEMICAL CO., LTD.: JELCON CH-10) onto a PET
film (dielectric material) 21 having the dimensions of 400 mm (length) x 600 mm
(width) % 50 pm (thickness) to form an electrode 23 being 350 mm (length) X 550
mm (width) x 10 um (thickness); and further screen-printing insulating ink
(manufactured by JUJO CHEMICAL CO., LTD.: JELCON AC-3G) so as to cover
the electrode 23, thereby forming the dielectric material 22 being 400 mm
(length) x 600 mm (width) X 50 pm (thickness). Of those, as illustrated in a plan
view of FIG. 4(A), the electrode 23 is formed so as to include a plurality of
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 di of 3 mm and an opening width d2of 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 inciudes 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 14¢ 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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14d: power source switch 5, 15, 25, 35, 45: sheet nenber 6:
doubl e-faced pressure-sensitive tape 7: netal base 8: sem conduct or
substrate 9: information 10: wall surface

capability of the solar cell 14a is temporarily suspended or decreased. In
addition, to the voltage boost circuit 14b, there is provided a power source switch
144 for turning on/off the application of voltage to the electrodes 23 and 33.

[0033] Note that, in the exhibition/information apparatus of the second
embodiment, the sheet members 25 and 35 and the attraction power source 14,
which constitute the electrostatic attracting structure X, are integrally formed,
but those components only need to be connected to each other so that voltages are
applied to the electrode 23 and the electrode 33 of the 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.

[0034] 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 33a 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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X: electrostatic attracting structure Cains [Claim1] An

el ectrostatic attracting structure, which electrically attracts an
object to be attracted when used, conpri sing: a plurality of
sheet nmenbers each having an el ectrode which is sandw ched between
two dielectric materials; and at | east one attracti on power source,
wher ei Thahés, platinalicetyd by shaetowsmhdflx. 8, atsd ackitdn artdidnd bppryjengng
vol t age between the el ectrodes of facing sheet nenbers by attraction

P?\Qgé BRUESEinkPoriidel THh SHER! 18EFEES 23TeheIsBiebt hivahbor 28 b1 actheedkand
direction, the electrode 33 of the sheet member 35 exists, whereas, similarly, as
indicated by an arrow 1i, 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
iii, 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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wherein, when the electrostatic attracting structure is used, the
dielectric material of any one of or both of outernopst sheet nenbers
each corresponding to an outernost top surface |ayer or an outernopst
back surface | ayer attracts the object to be attracted, and

wherein, after the use, the stacked plurality of sheet nenbers are
made sdisdecdbicenfateriabi?® aitst héthbyshest colembert Be fapgpl theawiadin svtfacael 0.

voltage. [Claim?2] An electrostatic attracting structure according to

cl ai m Then, the infofraation Bmaydieatibcled botie dielédteicanbesnimisd2 shittat sheet
menbers each conprise an electrode having a plurality of opening

porti oRemidd 35, AlteMIBIRIP BySAGSN roﬁrya%@ds}?é%taﬁleh%érﬁes, tine

any one of or both of the outernpost sheet nenbers conprising the
Chat ¢ REcapamtio s gePods bR 2 RERL 0% PRbheATS: Beflkfl Ehefue
SEEICRI KA T Y P ey
menbers are fixed by fixing unit after being subjected to positioning
among tace eacht dtdver 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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[Claim4] An electrostatic attracting structure according to claim1
or 2, wherein the electrostatic attracting structure is fornmed by
stacking a plurality of sheet nenbers each obtained by printing
conductive ink onto an insulating filmto forma predeterm ned

el ectrode and printing insulating ink so as to cover the

pr edet bentce édiscpesiblode. udeGlu ehebirosiatl airadmastmicture Xami mgre varied
structure according to claim4, wherein the electrostatic attracting

struct wagshbg dhsaghedts mppbieationVplipusd, ditetied abdecr thbelikyossdieetls
menbers each being obtained by form ng the predeterm ned el ectrode

havi na. ¥ , ! ot rne ! .
avi ngﬁgcrg%ﬂ%i[rngcfﬁey eRIctRENI NG+ ACH g?tr??{téﬂ%' Rk Haf tlﬁesﬁ(l? QQ%Id&N Qabd¥t

onto t tric material forne insulating film an

printing the,insulating ink so _as, to cover the predeterm ned
el ect rH%nQ?mtaﬁ]é’rneor}yt%ﬁeolrlrﬁ%‘? h%ggagﬁrgp‘ée ric material, whereby the object
to be attracted can be attracted on%o the dielectric materials on

bot h ald®iPlsNotacthatndita ihabk Reiryneastqod dnat ethorelertaestadicr attracting

attracting structure according to claimb5, wherein the

di el ecstriuctumeseX ol thieoprasdnbinvértiomswthigh i el béen klazscrabedhig Khesfirsdfto
from20 to 70 pm wherein the dielectric material forned of

t he i nghirat eRhddichos maki @ tlaedkfas othbr f49MMiciRidd pidpses aithn the

wherein the el ectrode formed of the conductive ink has a film

thi Ckngﬁﬁaﬁ{tuses 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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from5 to 20 pm [Caim7] A nethod of fabricating the electrostatic
attracting structure according to any one of clains 1 to 6,

conpri si ng: stacking a plurality of sheet nenbers by
subjecting the plurality of sheet nenbers to positioning anbong one
anot her; electrically attracting and fixing facing sheet

menberkicatar geerapianiyytdapatider ng sheet nmenbers into an integrated
structure by applying a voltage between el ectrodes of the facing
sheet 1RIMRRErHouace afitehct i on power source; and maki ng t he
stacked plurality of sheet nenbers separable from one another after

t he apgp’lligg%i, 88 2% 4hetwéhBee 1S cancel ed.
6: double-faced pressure-sensitive tape
7: metal base
8: semiconductor substrate
9: information
10: wall surface

X: electrostatic attracting structure
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Claims

[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
material of any one of or both of outermost sheet members each corresponding to
an outermost top surface layer or an outermost back surface layer attracts 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 any one of or 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 the any one of or both of the
outermost sheet members comprising 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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[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
dielectric 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 pum,

wherein the dielectric material formed of the insulating ink has a film
thickness of from 20 to 70 pm, and

wherein the electrode formed of the conductive ink has a film thickness of
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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 subjecting 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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