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ELECTROVAGNETI C WAVE SHI ELDI NG MATERI AL AND SHEET

Technical Field The disclosure relates to an
web@stitssangnet i ¢ wave shiel ding material. MrePCT/US2008/056803

particularly, the disclosure relates to an

electronagnetic wave shielding material conprising an

ionic |iqui and a sheet made usin he sane.

BaM%Eﬁ@MAGI‘éEH@ WANESSHEERLPIN AR iISEHEET

devi ces have becone increasingly snaller, and

operating frequencies for electronic comruni cations

have becone hi gher. As TeclasdicdltFieldt i s desirable to

proyi de e@jectlve electrona neti.c vvavgH gjeldlng for
ol ediF ifFloSHEFIARS o SrelHEMAEICUT WaYS i nganAted s
paﬂ‘i‘%ﬁlaﬁ?" the 'dﬁcfé’é&%%@la@fs tParPQEM P '\%k%ﬁ’c @Q@@ﬁﬁel@ﬁlﬁ material
el ectfomagnetic interference (E and does
com@nsngenexm@hmaﬁzmﬂws&e@m&%bﬁme@eh¢wmmagnet|c waves
from anot her device. In addition, it is desirable that
el ectromagneti c waves gener at ed mnthln an electronic
devi ce shoul d be absor befaskgrgundy prevent
| Nt §f FRERNRErs! &éé’cﬁnﬁ@&brﬁﬁﬁﬁ‘i‘chfﬂn@ HBALEYhaSE BEERhER creasingly
el ectromagneti c waves. Furthernore, as wreless and
smplddyi arei aevitnedrdye comes fpnclﬁeamlmqtrympmlcwtamsmeye béveme higher. As

o ol ot TR B3 e SO RARE fo cpctroni

deVlbés Qd thdt &4 el@ctfdh@dﬂevb&%@ﬁoﬂ ik BASICRE of ARRhASblct®nount of
prevent reflection and interference of an

eleétre@@g@ﬁﬁgmenfer@nmwlax andriecs uotiraessve @éfrreatlaarmwonswf is
elegﬁgﬁlégp Itlg way: § 8% alifiwl&ef?' Eév%ls Iﬂ %E@%)S rlt d’em blhat .
el ecttonmag ne I C conpatl eria ave, 1In

cleatlelinhgrfic tWQtV@@@EdIGElMd ‘S’hhlﬁb@et@tfpﬁlbﬁi@ﬁl@ﬁ gledsld be absorbed so as to
flexibility to facilitate nopunting. In addition, it is
proyest ipiehficeeneg Fesulfiag §Wﬁé}n&rﬁﬁlyn%@fé¢rp<éple%0%gn§tde pExeed

I t r .
Fuftﬂér%o?e %g S\glte(l_:‘éég Fl%(gﬁ%ﬁllé)%\s/{q@ég %e&cf}ge ﬂl@{jeaﬁ%lgl?i ﬂaeF\glsw'e:, tﬂ@necessﬂy
of suptplrasshlng gEMI usiigean @isopeine maitdriag aﬁ"med el sl striface, duob g the wall in a

ﬁ%electrlc l.oss or. a magnetic | oss, suchfﬁ%.net l. a%g
buildigin QF f EoRBEFPAFSINCIgP e FuRtan hioPrP e FrfloRl intepfgyence of
an g%ﬂréﬁ@éﬂéh@%a”&@ %ﬂth@%ul@ao%h' el ding material.

Furthernore, in order to increase EM shi el di ng
per ConemHEdt 1S|dtesur®lfdelst graBMa shickling metesihl, ef @i elgctromagnetic

nmat er.j.a ude h I ing of fi f.iller
cofRpdihFUEMG HFud e af o s ol shipiiegnsriompanse.
fleRIbERAKD FGilRatk BfuRtinEL }‘hfddditlow {ths dds@hbik ifdd tBE sHigi@fignBaterial to be
fine particles dispersed in a resin is not easy, and

prapassedingp asbeqsifer qape Eiandhngind mouitiige diransuel ¢ herspective, an
El\ﬁles%lﬂecfc? 9g Ma?%‘\# Hch& %prnﬁpe %%ﬁdglgé EQ%B&[CQIR’S 1osg a{ dlglggtl‘rlc loss

case O |ng S e usi ng conven
or & egigh&icalosk, padht dsudtaltadd mi&tgﬁéﬂlcainatehhl’saﬁlsﬂiw&rd idiafrédie tlaterial,
to satisfy both the high flexibility and high EM
maé’l’ﬁeéllmchlﬁbg pg&@p Iaéh;‘gllﬁlggg material. Furtherr%/lore n ordegr to increase EMI

shielding performance, it is desirable that the shielding material include a high loading of
fine filler particles in a resin material. However, the process of preparing a resin material
with high filler loading of fine particles dispersed in a resin is not easy, and may also
result in EMI shielding materials with reduced flexibility in some cases. Therefore, for the

case of an EMI shielding sheet made using conventional resins and particulate material, it
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at the sane tinme. On the other hand, as described in

Japanese Unexam ned Patent Publication (Kokai) No.
W®@200328825 and Japanese Unexami ned Pat ent Publ i BET/US2I908/056803

(Kokai) No. 2006-73991, there exists a technol ogy for

dispersing fine particles in a liquid medi um havi ng

gh dielectric constant, a liquid having an electric

h%‘eﬁeardﬂﬁﬁyult &t saginfyehasle thedrigh ﬂe@bllhat anshhigly ﬁgﬂrﬁl‘}teldlﬁg gequirements
at%%§&9gﬁP{eS|n Wth respect to suitable solvent and

electrolyte solutions, exenplary |iquids include

wat €mn, thabthohldml, SydﬁScﬂlsedghyEI&inbm Unetahyihe deitacain Bublodation

(Kt Vi AP Aot BT O SR EBRHPT O No.

2080217869 10 therclHESE 2 ltécﬁh'(')lg %{J ffﬁlﬁls%éﬁi Y find [ROHIETn &S lfdu?@ﬁ%dlum

I n absorption of e to dielectric losses in the
ha‘hng bigh,didedris ow&ztamfc at lirfuldl hgunglsn cagtrialpslaritye oveh alettrayte

fl ammabl e roce n t he
solfo, B e ARGt ¥ rebBechLOSFaRe i en S e e
soldHbBDbxdniplaryfllAR ih@gdSkHOE AlRR6S REEHE asrBedcihameyl d1Bohol or
addition to'these def|C|enC|es W th resgect to

cthenelpandsiquaousthafifp solption sushas aquroup sakumichlorids solgfipy or aqueous
socilsﬁl 6&186 ?(ﬁl.sr.ﬁal ﬁﬁ%gg ilgﬁld? &\Qg %g(ﬁllbﬂ?‘g(\f\% Qc? gﬂicggynﬁra%sé%tlon of EMIs

dud: toqd,ieldcths lm&ﬁmalse quEMndabﬁl@ folf khedliquedsarhayadlso B&Holatile and/or
Publlshed Pat ent Application No. W0O2006/ 053083
9 Jdaveer EVProsEEEinAY et @rmaieriglheye p ahegt, it is desired to

[ [ f
m%% D O sl TR 7 ABBIO S G Rfcioncies
withEe el 0 aapRRichesdinclpestiches ikiMess hieldsiondy Stritadtasrdemagnetic
cg&p I sing two transggvﬁgt wi ndow gl ass pl ates and an
poygeti bays bangcagaiy en the transparent w ndow
gl ag$eRlAt 830 eiﬁnﬁé@@h&@ﬁ%'lolﬁwlqﬁﬁ' i€ LHdNG AWEMI absorbing
attenpted using an ionic liquid, however, it is

magfirfaf.i BOT tPublbished IﬂameAapﬂe‘@uan & OEWO%Qﬂ&éOSéD&ig d@s@rlhgs anEMI

io0 Furth h t
oo QRS RS (it PO NBEARIS Ik el romBE S F g by
poRBeizht@InS RAT PlisisBed Pitest AplichGod b EWIGH094/0893D7 desti@es an
be difficult to obtain a high |loading of filler in

EMgihiddipg senqteicsompasing tyvp diapsparang singdosy glgisetesy andyngqaic

llqﬁlﬁggﬁgd Pétgf%erghh%cd‘a%?lgg ﬁﬁ %ﬁéfwgm afe)! éﬁfcﬁ lcgée %l\é%?hielding

eS|s ance an
wak esmptadl asinganl mmyh@nm lewesvbRtithis difficghtd aetielve adequate EMI
shielding ability and high flexibility of th? mat eri al
Sy

YSHHRHY ARG I@H%eFuﬂh%maﬁ‘@ftrbéﬁ nafstg@wu Reen known to use
ﬁng géﬁlcf& Bfﬁmra%ywﬁg it Wg@%}s  AES iEM: @md%%ﬁas Iragpqggg} be

nmprising, I1n so I ments, an 1onic Iqu
difficuletopabtain alhegh loagiaploéfidér 1nsb]1d=ntate|nxgls due to their structure.

Summary
In one aspect, the disclosure provides an EMI shielding material which may exhibit
flame resistance and heat resistance and may achieve both a high level of shielding ability
and high flexibility of the material when formed into a sheet.
In another aspect, the disclosure provides a gel state EMI shielding material
comprising, in some embodiments, an ionic liquid, and fine particles capable of reflecting,

suppressing or absorbing an EMI dispersed in the ionic liquid.

-0



10

15

20

25

30

suppressi ng or absorbing an EM dispersed in the ionic

l[iquid.In a further aspect, the disclosure provides an
wWERM08a o3 di ng sheet conprising the above EM B¢ii/E520081056803

material, and, in sone enbodi nents, a protective

structure which coats and seals the EM shi el ding

material, and holds it in a sheet form In sone o

ex ehpi Arihes ppseh Hstisslespra pevigrse) B skicldingshegq comprising the

i . teri . : ti ' '

o R SRR RS orh OBt o P P EAELE Shich
codtehd scald thoERH shieMinghiatiridl, agd holde itpan tshedt ')

di spersed in an ionic. |liqui In certajn enpl ar .

enb ?%ﬁ@@n?%fyﬁagbﬁlén%%ﬁqh? 61_891851651%? FY Shlelding material
00121 {?ie{s%n%tphﬁﬁllés%aﬁd _ oﬁll &Ie@tﬁig,ekﬁpf&siﬁgfoﬁ%sof’(gngl%] Elg/{l h(lel$reafter

ding fine particles and an ionic |iquid.
referxethiol aar" Y Mdnshmdtling fins partihkes'BMispstsee irdamignivd iqeird. alin certain

xR, S Ay B Saritlt Gheb o e Pnh Sl T Pt shiclding
cffB@nRAIEa(1 ddihy FhBPhrRS Rl Bn Idie: RAtLi@r hﬂ)th:érsex@ﬁi%'lalr)r

TI]gro‘cessed into a sheet material. In certain exenplary
cmppdiorintie iicE M shacldingfraaterial compaseydingtnartinle flllgys in an ionic liquid,
I I tar.i r ovi | [ t o
IS 08 T L B e RLYLABE, W By B PLRL R e
cadtifpocicoRdtinto aavhcEtvhatsitdl e el drerirs ediplamyenide d@asitd, yhe surface of
produced. Certain features and advantages of certain

theggedatipray GV nbistiinematsriaf may e groyededsyithea prajectivie pyrgkayer using,
fortcflﬁgm?@ hIih hefler D ![I?é{ﬁﬁ%nﬁ)'og{%éi%, aft it s%ﬁé?@nggﬁe%? fnag%e casily
escrib e abi i equat

ed above, and t ty to achieve
prddhtedshi el di ng using a conparatively thin, flexible

fil Q her exenpl ary enbodi ments may proyide the

v B BECEH ST B AT eGP B RET Bt 41,
dist IS8 RYay iTPRAE 1HRALIAPIPY SV laaneh BRI shRRfind SIS hallG8ribed

to the EM shielding material. Various aspects and

abeagy amt thg ebilityf tosachiept adsqueteid] shaeldmgofingrecomimsedtosyrtbin,
have.been,.summari.zed. ,The above Su ry i not .

nef Rl EHIRE O TR R S b i Sy PHVRE ds it of wying no

voRMRY of flafith &I RRtiaRNthefecbl MBpRtias @RprovBY Bt @Rd hdd €esistance to
Drawi ngs and the Detail ed Description that follow nore

thegfalYH pleglidsng atestdnpl i fy certain preferred enbodi ments

usi - rlLOci 1,SC AR = <Y -
oL A e PR el B RL bR UG o o e
bean swmrsdrowsilndhe abdhicdiudnrbary if oot iatendgipadasardefeach illustrated

ernFE A5 B B0 e EnoH dhanEhictih itiRffon. TR BHAFhLIAG tre
Detraladl iRpseréntionrihasffolbaw mepapatioyafly exarepd i ceiain areferad
emgp%ig{ ﬂ{s%ir%ftf(;?ﬁﬁnaﬁlggdis@lo?éﬁ%e'ﬂélh‘ ng certain

i ment t he di scl osure.

Brief Description of the Drawings
Fig. 1 is a perspective view showing a shield box for an apparatus for measuring an
EMI shielding effect used in evaluating certain embodiments of the disclosure.
Fig. 2 shows a configuration of an apparatus for measuring an EMI shielding effect
used in evaluating certain embodiments of the disclosure.
Fig. 3 is a graph showing a plot of frequency versus electric field shielding effect

according to certain exemplary embodiments of the disclosure.

-3-



10

15

20

25

30

Fig. 3 is a graph showing a plot of frequency versus

electric field shielding effect according to certain
we@aplsny enbodi ments of the disclosure. Det ai PEHUS2008/056803

Description Various exenplary enbodi nents of the

di scl osure will now be described wth particul ar

reference to the Draw n Exenpl ary enbodi nents of

the invention may tak@egﬂle@al??%(!ﬁtl%dl fications and

al t |

sco%ﬁg?‘pgﬁtﬁﬁé&g% g%ﬁi@&'ﬁ%ﬂé{ger glsag%lfrg' Gl Bbtgv bte d%gkqlbed with
pantmuﬂ@r wfgeuncetth dhe Preaviegs dakicmplars em%Odlh@ntsmféh@ inyentipmenay take
on QIQ o %@cﬁﬁl:étmng %Qd El%rgtﬂglefv&q{ﬂoﬁy\ﬂi g&gﬂ:&h RRAFNEIR!SEEPE of the

I ment contr O
dlsplowrpaﬁcmrsh@éw ltflém be ppforsieodcthaf th@ e@h@ldlawpts of the invention are

no€@ WM AR S RIPNERIng JRGiRNTBhAlYy ENbodfkel Bl to be

material of the present disclosure€ is a gel state
comféﬂlléfiubwth%mttaﬁlQHSﬁ@t farthiip Heclaimg @nd anmeveEralerdhiheregfng

f i n@nRakéhplafSEMN SRRIESImbRribNEE th@PreSent Uf!;@logure is a gel state
Throughout this specification, the term"ionic Iiquid"

magsh sorais igtan ipnic liguidcntl 1M shi¢lding gine p@ﬁwﬁﬂsldsﬂm@ed\tn the ionic
a5 oS R Bhyoh i e B ety SR T orm

themagabmpabivig ahRegede catspaeltat Veaktone@nthnt h&%%ﬁ%rﬁaﬂfﬂ}de anion in
absorb an EM and exert an EM shielding effect. In

theslgpvis liguihase apsitiesipaed pegstizcly chaged ﬁPSd’eFtil‘ffﬂlN and drepeipsanay
abrh QM'ENB'a‘hh%Q?IPQﬁ %M%E&wh of@lt having a low nelting

poi nt, typlca ovver In certain exenplary

errbdxdiwmm;&mﬁlztrg cadotlinpmed, dreaibhiy ligeidaiongprises aldw oeltohg point

state under the tenperature conditions of use, for
orgaRie3ltdavigg aloy rﬂlﬁtlféﬁ*ﬁamlaft bipically J00x arjomer. Hissifein exemplary
em,%ggl) Qen Sﬂl%lgaﬁ ?lretfétaglgl%erﬁhﬁg if £li I ?ﬁlﬁ %gafé hd2p {h%lt&nfjlérature conditions

tenperature ten n certal

of eseefﬂﬂeaﬁrylpEnﬂ&dbﬂﬁﬁéﬁlperam@(fbmmlpﬂd ghhidS5eCe Sﬁcﬁhhl}ls are also
stabl e, hoth thermally and chem cal I %( and in sonme
1@0

referzechiol ieFg/n antRaumAkisIPCragie Medis spli | lbcerin exearplampe
m;i)ﬁéﬁﬂetn h%e%ﬂlc %th%g Qfer}g%ﬁ[?ts%;) at)otﬂqpfer&%ll% %@Eﬁeﬂfmj lélnd n

heat resistan espect to exe
soth© Bxelnpla@wnd@,dukmmm wonivolaltileq wd demt ﬂnyedmdimgslélﬂl shleldlng
of suitaple cati whi ch may conbi ned with
maéﬁﬁ@law ﬂl@p@redt‘ﬁ%hgamﬁaw?ﬂgata?ﬁl%%eto forman ionic

|2II\II(E|2WI%) re's%‘kfclt HAS RS, p'le[ﬁ Ehid R H&Iﬂﬁk Rndkn iGHE ABERE Ya IBE I3sed

, tertiary ( and quaternary
Exa2mRpR4 Mijuiwhki qa,tlamnmmmhlnna,satombmec( witb oe¢ nr Rore chZhe Rlla)ming

oy G R o oot PEHRs S Pt ot pee DA R ). rtiry
(Rgggglgfls)uﬁﬁajm{e%r? (RIR:RXE cRaiR BRRNiI eidne twh&elnude R, R;
and R4 independently represent an alkyl or phenyl group having 1 to 12 carbon atoms) and
cyclic ammonium cation. Examples of the cyclic ammonium cation include oxazolium,
thiazolium, imidazolium, pyrazolium, pyrolinium, furazanium, triazolium, pyrolidinium,
imidazolidinium, pyrazolidinium, pyrolinium, imidazolinium, pyrazolinium, pyridinium,
pyradinium, pyrimidinium, pyridazinium, piperidinium, piperazinium, morphorinium,
indolium and carbazolium.

Other exemplary cations include chain phosphonium cation (R5R6R7P+ and

R5R6R7R8P+), chain sulfonium cation (R9R10R118+) (wherein Rs, Rg, R7, Rg, Ro, Ry and

_4.-
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thi azolium i m dazolium pyrazolium pyrolinium

furazanium triazolium pyrolidinium imdazolidinium
W@008a M6z ni um pyrolinium imdazolinium PCT/US2008/056803

pyrazolinium pyridinium pyradinium pyrimdinium

pyridazi nium piperidinium piperazinium

nor phori ni um indolium and carbazolium O her

R eipdenrsndentlycrgpicsy an alkyliephensl gropnbapr® hituhd eabpmpfoms) and
cy%&sw%ﬁ)ﬁg?ﬁ 1%?51R§’ Eg‘ghe &aﬁﬁlﬁ@lw&%mﬁq%ﬁdéeﬁtﬂﬁghenmm
and thdgpeadent | y represent an al kyl or phenyl group

ol v ol G P oo o
catid?S It&ﬁﬁnﬁéﬂle&*a%hm&metﬂﬁbmf@@% @"?ph@;m?lﬁm

sui tabl e ani ons may conbin ne or
phasphoivee ERioR@; ¢ RuiFarRO{ b phasphinate (iR@ml@Pq)z )camlddmra,tm (:Hs@de

R R DREEE PO F S i P%pémlﬁ% e o S8a8 A3 &

phéiyll cRAHHaQingBAB 4XarbdRiotBe®. 2 . R 2Ri 3BAB ) (R12 and R
i ndependent 'y represent hydrogen or an al kyl or phen

gr olsemale i i anioas o) acomyne ExiniaSous Caston 6 form an
iontlé(’)I fléqu{hngnaé) %’traﬂh r%QOIJatZe (%%n:?‘l g%h‘%’&l@ % ua(‘gc‘?@ﬂ%ﬁacat hon
heXdBlodrgarschens @ABELOr @ﬁhﬁ&ﬁﬂﬁhﬁs&lﬂﬁaﬁa (Ores@f ), b dasrem@hel )imide
i fl uoronet hyl sulfonate (CEF3SC3 ),

(SO EN] ]u%ﬁegﬂp@rem@yawaeylp sl O FROPN
CF3SQ2) 2N 1,
bls@!“ﬁ %{0.6%2?'3@%5?‘3 g%% Uﬂg%F %E:Fscms)oz N]] and
widnifptondhylsr amtiyhsia (@nyomeen; de [ (CF3SCR)3C 1. In
TR AL SIS S 405 0. B

liqei 8 hfbirige ﬁfefmi shlélﬂltf%eé'ffe@ﬂ ﬁn%éﬁﬁﬁ'eﬁéﬁi ﬁfgb&ﬂuxm%bﬁs addition of
addition of fine particles to the |on|c I"i quid may ge

fing particlss ﬁq;theuqmp tiquidmayaged ¢he ibnicdiqoak oneause it to become quasi-

sol iR G ooy Bapdo s BB M IETBIR SRl S b i faston fine

paidid s KO WP BEHEGEIWE diclicli 6 hagheBE fiiBgneitics. Ek&fplary
particles. Exenplary conductive fine particles

comdm@tlwﬁne pasticlex mepide, foprexamplpanethlnasiscleyaigh as Ap Fe, Mg Cr, Cu,
Au'\![n’d Acg, ’allg%’ thereof, and combinations thereof. Exemplary carbon fine particles

include, for example, carbon black, carbon fiber, carbon nanotube, fullerene and diamond
can be used. Exemplary dielectric fine particles include, for example, fine particles of
Si0,, Al,Os, barium titanate and titanium oxide, and combinations therecof. Exemplary
magnetic fine particles include, for example, fine particles of metal alloys and metal
oxides containing a transition element such as magnetite (Fe;04), permalloy (Fe-Ni) and
sendust (Al-Si-Ni), and combinations thereof.

In certain embodiments, a single kind of fine particles may be added, or a mixture
of more than one kind of fine particles may used. The added fine particles may absorb,
suppress or reflect an EMI, thereby making it possible to exert the EMI shielding effect.
Accordingly, the EMI shielding material of the present disclosure can exert the higher
EMI shielding effect by the synergic effect with the ionic liquid. In some embodiments,

-5-



10

15

20

25

30

Au and Ag, alloys thereof, and conbi nations thereof.
Exenpl ary carbon fine particles include, for exanple,

W@ 200801863 ack, carbon fiber, carbon nanot ube, PCI/U820881¢56803
and di anond can be used. Exenplary dielectric fine
particles include, for exanple, fine particles of

Si 2, Al 203, bariumtitanate and titani um oxide, and
theclitenantiglesons WeHshiwsrsed mdaponie {iawd ga dhat elopirigal double-layers form
or el Bl s s PR rdcho [ REBA BeBictla aggropare
anetesnfeing, 1ﬁlsoime ambodmmnetd, iregdddaBEysibiper anmll digyersidrestdbidity of the

and sendust (Al -Si-N), and conbinations thereof. In

fing R4 enbodi nents, a single kind of fine particles

may b BAdeGm iy @udBolikings, Ac FRY & thd AR PRGCIkE RGr&fkrably 1 nm

fine particles may used. The added fine particles may
or mlosmrhd 168Uppradsssan tarab béea humberEzMeragt pertielrysizaKieguintber

OSSIb|e to exert.the ENI shi el di ng effect
VGRS AFtiFg SiFe Of ﬁ@ fiagpagifics an hg niF&?lgPﬁf 4P Srmpie byrsLg st
| I i
scfhfE ARHOR rRBOSHBISEM) 2 BARGhistibh RO HAGscShE EEEM), or
usiegidpukinme migh{ schtcringn@lfdrticl es are wel | dispersed in

th | t hat el ectrjcal double
ar oSl il fe Pes o fhe Pyt hipmet SRl Tnd Y E Rt ffea of
ﬁn@baﬂtﬂa&sfiﬂd@@s@@rg&uaﬁ&eﬁlay%e @Q&%@%\ta@dln?rd@nfaﬁsaﬁldhhﬂ&f > fildparticles

sone_enbodi nent’s, in good dispersibility and
to ¢l opisrliuish Ehespford, frysamme @rhleodmlﬂ@ts,paroml% temorg ¢psdegeldheionic

llquféie{{?llé a'(;t)é é)%%@f)a%ie%gtttﬁe 5129 Sf %6421 %alafc?e% be S&I%Cteg oF 5(? §t2d to, for

exdrBF1851 00fim@r msﬂhﬁére@yaé@g@ P Afntdraése i1 HﬁﬁleteThﬁl Wﬁ@&ﬁbodlments
average particle size of the fine particles can be

gelabers mep ¢ aglyevasiamsine, ﬁbfyumﬁmm@araclst ddniteepterdend.gince the fine

pa?*%m%lse%)sgﬁieg I?all_zvl\épa er%%c% f:ra]%Hesthc s?nel g ghe &Lt ?srl]iom Hhi23 %19 crable to

inceeie thl filjer lcwldﬁfg dfhll@e ﬁhelﬁarﬁélei i ]ﬂ%uplaéidn@‘ﬂl@@ dagodiBts, it may be
smal l er and the surface area of fine particles

prafereblede vse re@@wdml@rgerrmyﬂcﬁ@s @hlesetd Wy mai mefeeabib) km or more
TD U of fine, parti to.an. i c liquid.
in §RVEH R dotd ReB R FBRisRRbARNG, er 't 6 mor e

eas Ma)ﬁo@@éhab&ﬁaﬂd%lyﬁlcbll fatthdof th fif@pardielcP helydeablcetct Natluding,
the size of the |neh§$rt|cles be sel ected or adjusted

forteyamplsy spheeasprods. plgclsinand apisular fihes o Ipecatady gismyplary nm
en@Bdllnf‘e &, IR &gz'b%meeﬁne ]#aq]tbcclgﬁ E’Eboéjfngﬁ% s&gl[%qbet%geesrfﬁ%’ough

e ac eve usi n rous |ne par t
theadeheer ohgradity s mass dfhbe 16amelep &ot ¢xangde, tfdstetrrs ehseed finayperticles in
el ectromagneti.c 2@3{ effect, it

SONEt i mes

Efet BBKENYD SRt B SFHh 8t & HBMAISTGT SiC oS bpfigyg: and the

rocpl"i’erléﬂt% £&5be dotpaBal) al?d(ﬁ‘ag'%r?%rey sieORAY ILERINCA as 'tﬁe s‘i%)/oftfﬁe fine
erable to 'use relati | argéer particles (at
paﬂtleh:siwllllmfmr theoraee pff epletcld _tfqrm_L@ mmanimnmrspreedfitine platetog tenfjce may
be ?aien g lﬁl<sewgs|gefolr el cca:lseI otk e{jciclu?arr}ﬁ)te rr%ar ?eng | of the fiber may be
taken as the size of the fine particles.
As described above, in some exemplary embodiments, as the amount of the EMI

shielding fine particles in the ionic liquid is increased, the EMI shielding performance can
preferably be enhanced. However, when the amount of the EMI shielding fine particles is

too large, it may become difficult to process the resulting EMI shielding material into a
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Vari ous shapes and physical forns of the fine

particles may be sel ected, including, for exanple,
waplenes4s rods, platelets and acicul ar fi bers.PCTUS2008/056803

certain exenplary enbodi nents, the size of the fine

particles refers to a maxi mum si ze that passes through

the center of ravH% or mass of the particle.

sheskap Iths, medanichksticagie a9 thq exipiht fead @sbq last §on ﬁl@pﬁher hand,
I i

wh@ﬁéﬁe’rgﬁgo ?lﬁllt égtthte o@%ﬁ%ﬁ%ﬂﬁg ﬁng%gﬁﬁle%lfi%o%ﬁlaﬁbfgle?éﬁf ﬁﬂelgfng effect
deabdbet el gdbﬁtgmrofshezﬁmylehbng mktenabdbes Inet &icae aﬂdi tHulk ét becomes
: articles, e f rthe | atel et for
1m%0%§’§4ﬁp IURPSHY Wi s q”?éa the é‘?né‘f gfr%f’é’é ip 99&c ?fgl%b ,GIEMI
shiefithd dnkgwi se, for the case of an acicular fiber form

a length of the fiber nay be taken as the size of the

fi ngrcpmsmdhc}i esspeAsval eBboughdble abows of ithe EMirshielkengfimrparticles

nts unt of the EM h|e in. fin

in TG MR gn nat R SHFE bl 2% Sl Girbphcly e amoun

is SrBfced iy ﬂgmpsefofngafﬂ GRisEBdlcP bR IRy s bR EI{‘/IHI gieRehg material
However, when the anount of the EM shielding fine

confainiriethe EMIshicding fngparticles prd thsdewmbiquidf fin eertain exemplary
M shiol ding ! .
ern'lgr 1&1} R ?\155 {hggm{oh I;iy &ft ]l%": 1 ﬁlﬁ%’?éifnsgstﬁtfe epgaléttrl]%egallngé?{f%r%tlyl b2 by mass or

m&ré &Mrblpkdféryibly@w/ bpnhass droBbre; &N proferai 1 80%teNdass\vi &s, more
he am)unt of the EM shi el di ng fine particles is too
Pr@%blly >0phley FFs @HP®I di ng ef fect decreases and gel ati on

Ibgon%véx Iﬁﬁpﬁjg dfﬁ?etn‘?sr b £GP ?Eiel‘&i%{g R&EHEL ofgﬁbgptrte%é§

ecorres e to f)r ocess Into sheet
disbh»sune rhaychel gbllodpy tﬁelmg tho Eddizshidldiogfinb paIEMes sibelictingquid. A

sheet. Fro ch a perspectiv lth t he anmount .
2ol S EgpnshRighy %009? MatCss b tadTon o BB e Spmg fnpSdiments,
the g°e1 it RA EdrfbSHd 6 thinfltloRSf ah @la%lﬁx&@h%ﬁé[ with an elastic

bodi merits, the anount is preferably from5 to 90% by

rnqwlabs shifseantlyhergh hanit s&feaivelheehanes ashi solidi Ag used kereial the term

D A

wh@mwﬁhlamngs{ﬁat@h@h dgcrftich BcR@dficE 1s&Dated oR&lBI AR YIn some
10% by mass or nore, nore preferably 20% by nmass or

exqrpiplary eamhpdpm@ft&p%@ag«;lleédwbghlﬂﬁ% ptcrigd sBoweyt i suppressed and
thep%i]l‘g% géa%bdeymég %IBX %‘%%8’11%19{&1 ﬁrﬁa%a%oﬁl%’ﬁ%m%{%’@%@{ any

eria res
prazbbmgasfuheENH)shﬁ&hg@hiamabwlﬁctH by thetude 1dMnasdn e;l fdimg

fine ﬁrticl inthe ionic liquid. A gel state neans
multilgy ety 96“%/1)%%8&5 state as a result of [oss of

f1 uipdidhin é}{bgﬁ?éﬂ? eﬁ{ﬂaaﬂﬁ%?ﬁ% BN §hlgﬁ Q?tgﬁalg?}ﬁaa gel state and

correspond of mat i on an elastic

theré¢foel @nic tchatad or vais¢usdasoohateuslsswd placed mitd ;,ealleairc@atalirtm for
it effect,vel behaves a a solid. d. herei

xRl b GtV B N G e e R hlE: (F Tk s B also

be blRWssed int6 Q8B BY pREGUAg MithPEsrElelti RCGHICRIre capable of coating and
sealing the EMI shielding material and holding it in a sheet form.

One exemplary method of producing an electromagnetic shielding material and the
method of processing it into a sheet will now be described. First, an ionic liquid and EMI
shielding fine particles are mixed in an adequate ratio and stirred to form an EMI shielding

material. At this time, a kneader such as, for example, a ball mill could be used for mixing
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when the EM shielding nmaterial described hereinafter

is coated on a substrate. In sone exenplary
werwsdissent s of a gelled EM shiel di ng mat eri aPCT/US2008/056803

flowout is suppressed and the shape can be

mai nt ai ned. Accordingly, it may becone easier to

conduct any processing of the EM shielding materi al
andypirEiRg day 2 it euidl s aencradly. by its satiicnhe picll ayised wib ding

IR [ -
paiffict Rty RpSSh M IFRAAL 6 SRR T o coh BB, Thorefore,
in feencoahgdarg embadincuss, bdtheutmsingrd siesiabtapdrathe ENThihaelding

seal ed contai ners, for exanple a bag, having vaJious
malf{iahean DaRalaghgPem (THRCTERTC. s Oéfpeaieﬁanﬁlafye?m‘aqcﬂ@sw& when the

mefitH R FPHRCBAR AR Ul s Bighed HRR oY tRhR AN heMbiib 18uid may be
protective structure capable of coating and sealing

hedtidbtoEM tepimicedtaticrigghentlanitbd maltsgipoimd thereby lifjmefaing hitg &xllowed by
form. e.exenpl ary net hod of producing an

ml’é?@%ﬂb%&ﬂ%?%”%ﬁi elding material and the method of
Pr 0q@§s$ o ok okrdf1&kiBle B! forexdm PO W1 eic @8 61 REE films, may be
First, an ionic liquid and EM shielding tine

proyaged; endethe EM shiotding imateriel aelavenared asstoperibedaberd mewbe

: I n , . .

i RSB ot o7 el ke hi sy ghifgd T gfbstruction s

a pusieetrindied nhixkmganbussoitinigag , ENdLghiélding8het. I rdetkodAtrpose the

enerally, by its nature, be well mxed with fine )

El\’g'aﬁhﬁl‘élpé giatqris baityper s, iy xp@Pic Are Blan may besosted using a
el RorBPEin BE A PR bher S G PEClarkify &P he first film.
Thk tiecdess oftthe fIENblesiliveddy hgappbdpiidtely sclactet eclodiag nethe dkexibility

roomt enper at u I n. ot her exenpl ary . odi nent s, when
requfigd b iy 933@%15%4 s spicf e?t&ﬁlﬁe%taag%g@yawﬁe@r andiagy be, for

fare, o Gk AU o

o 8 OO A R T & (R By mite,
and gy &E wpprgpiistelyfselec@deadedrgingita thegeaiiteld proyeerfidésne the EMI

particles. Then, one_or nore flexible filnms, for
shighditggnateriph g cremple. Bomyabeyt tioraoPs! . 0ffalymbe provi ded,

andl\foﬂgiﬁ% %gétﬁ lg§/ Hﬁsﬁ@fﬂ%rﬂeﬂbl@ h%s%‘éﬁﬁé,%t &R not limited to,

descri bed above e I nterpose etween one or nore
resin filnis feonedaf pdiyxehylesy boliypmppyient, haglehldride npolycarbonate,
construction has a t hi ckne

redet erni ne , thus,
therBpRiPHYf RO RN ARG, P%‘EQH%W_@@ éﬁ@%@?&%m%f(a@wﬁ?@ei fﬂt@élfiﬁbse
polyB@iyENE pRfhh BtiPRE) TR R rhe, B@fyﬁ@ﬁﬂj&e‘ﬂ@ chiolii®), adt9l-based resin,
éxanpl e, one filmmay be coateéed using a casting or
polyoretieme thasattricsig, préydoftn-bardd trérem fhroonherdascdirtsm (mylubeg PVAF,

i nat.ed. to the first. film The thickness, of the
ETF RO s ity b sty r oy DBl B TR Refegether
to fheddilie il tdridiy exXcdeplir @ehvYinidhes, dat abtRdedsMy 16 bred &sheet
sheet and is not specifically limted and may be, for '
by darainplien offqngror arve flexiblefgnp, %éooemplmﬁpqcmlwlﬁnsa thfn sheet is

re tuﬂgd,gcﬁé SlilI' ach 8% tlf%%h&%t(ﬁgald%rolf ¥1n| 1 t.r(t)r?%gnte Qghigﬁi:{n b&aterial is
ppropriately sel’ected accor ding e°requite
pravidyderith &proddctitvbetridMire, thereby preventing oozing of the ionic liquid, and
thus an EMI shielding sheet may be produced. As one exemplary protective structure, it
may be desirable to form a thin polymer protective film on the surface of the sheet made

of the electromagnetic shielding material.
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shielding material, for exanple, fromabout 5 to about
1,000 mMm Non-limting exanples of suitable flexible
wo pdogB1SomT| ude, but are not limted to, resin PCT/HB2008/056803
fornmed of pol yet hyl ene, pol ypropyl ene, vinyl chloride,
pol ycar bonat e, thernopl astic pol yurethane, cell ophane
(trademark), poly(vinylidene fluoride), polyethylene .
pht Hahexeniery)embedingait.ya RedEmenizbly GAnHpund s as'an ultraviolet
D I . - | - .
rod e A RS i 38, ol Bt BEIOAE S Sibicoted to o
rel¢dsa edeatthicng(fBMVeampel p)ycthybdnyg itere plehalesi(AET pfiln edbj¢ctsd t0,a

epoxy resin, polyanide d pol yphenyl ene ether. In
relR IR GRIO R G 4 P B Wygéﬁ%%fld% Htgposed begveggibase
maRSRESS ALY hER BRE MaftrNERE 1Y oh&ionahb@Rr &f thah@e Qfde¥BEEd with
flexible filnms. For exanple, especially when a thin
thegfvdgherizbleaguipoend fachewsh efcdcahafsotas ¢o adjestthayea stats Elslh
el ectromagnetic, shiel ding materjal j.s provided w a
shigl R EEDE Sk dektnded ek bRy Thidud s RSe5FRighof hene
poly@idiicatll ddrhPoundnBroubh! SrrafatfoM wisthi @l diond reReStoth@ %ot es of
produced. As one exenplary protective structure, it
actirg rddeatigasi rabl e to forma thin pol ymer protective
fil f . 1 sh e .
el B b st e GRP alirorg PR B Rt bl femeyed to obtain
a seeddadideentn EMIpalcyding maadblabcaopiinapslyigbr pdtaative film on the

ul travi ol et radi ati on polé£§rizable nonomer may be )
suigasst SdteHmtively. BaseaitgxempRrs cubofienisd 84 skt epekgpagnetic

shi%{gé% H?ﬂl%{i%(&é%{)b@&% | & 2 ROIWYARSIERE Ef\ﬁ%ﬂgeﬂglﬁgia?ﬁ% On the

jected to a release treatnent
surdiede of tlet EMIEMicldhigdhylirngplnabdgrly@brizabld proecposiin ey e directly

base material s hat t hese base erials are |ai
forgle Wips BHBAEROL A i BhEL F&@g%iﬂ% o ngized by
irrRPAORBL it il Giof@ PREMIA dnB GRSty {olidgReh other so as to
adjust the gel state EM shiel'ding material to

or edesamar et laricolbodivssnts, did Ve shibdingahytessliof sh prscot

.the pol ri zabl e. c ound .t hrough irradjatign, wt.h .
aist oS G EG F o iR RS tiecpl it b E M nithdiv partites
antiddtd, QRravidl@Reflédidn B%@ﬁs, Bt Rhndts, fidhicat! 8dpdreands, and other

rel ease treatnment nmay be renoved to obtain a sheet
additiues a5MeedsSEXM  shi el di ng material conprising a pol yner

protective filmon the surface. Alternatively, in

certain exenplary enbodinEnts a gel state

el ectromagneti ¢ shi el di ng ﬁﬁW@Pﬁal may be coated on a

r esipRetplafy éabddmbh@df B C})_rédéhﬁﬂndétﬂﬁ)d Ay €ebeen@esédtRd above and
surface of the EM shi el |q%glayer,

aregBheriBnsaEad bedtyy by pragtodshq owmgrﬁwggplﬁewmqh@éq ngt to be
co{s?tlru%g %&%/ig}b\g%’p% 1)31%%?1%(1% ﬁig}f}gﬁ’lsr f;f}g)g\i tfé{' ?JO&HE \?\f Pﬁrp%s%ﬁtt ihVéntion. On
theWohtratyl 0lieto Yeadéaalyimdeatoddttie rebyt ol badidd te daridus «hire
emggilggt:ngs; éﬁgﬁggénns? Qﬁdséqugya?en%slvtlhef’eglf \?vlhglh?gfteﬁéaedrilllgatlhe %Escription
herein, may suggest themselves to those skilled in the art without departing from the spirit
of the present disclosure and/or the scope of the appended claims. Furthermore,
notwithstanding that the numerical ranges and parameters setting forth the broad scope of
the disclosure are approximations, the numerical values set forth in the specific examples
are reported as precisely as possible. Any numerical value, however, inherently contain

certain errors necessarily resulting from the standard deviation found in their respective
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di scl osure can also contain, in addition to the ionic

liquid and the EM shielding particles, antioxidants,
wakdosavdeds et refl ection agents, antifoaners, pPOIESL088/056803

di spersants, and other additives as necessary.

Exanpl es Exenpl ary enbodi nents of the present

i nvention have been descri bed above and are further

tesfing mepsugraenth e bihc pyragst.ondimpbas &) stiomng ¢ Eakrihe enplication of
' : t [ i '
R SR RSSO SEE R HA Bcu
leafbet domstewadtin digkt ofithe hember diecpolrted sigyificadedigitoad yhaiplying
.esorﬂ@gay bélhad to various other enbodi nents,
or fPRSHIEIRS MBS equi val ent's thereof which, after

Exh@fRiing the description herein, may suggest thenselves
0 ose skilled in the art w thout departing fromthe

spi A sheeffoftandENIF geddingdna elid swhieh amaaios dichestschpepaficles, SiO;

the appended.cl.ai ns. Further nor not wi t hst andi ng t hat
s AR P B R e oot B TRl S ekt or (1 t he

br Oﬂ_mgﬁﬁa@foﬂd’ﬂﬁpﬂd QBEﬁ(laétEylaﬁﬁfeﬂ?r!liﬁﬁ&dzeﬁﬁm the

nuneri cal values set forth in the specific exanples

tetggflaofobpiste, arnpicpreth s BANT(S CEEEIGAES, Takyonlanem)iad dhe

| r, inherently contain certain errors
ﬁﬂ%ﬁ%ﬁ gg?ﬁpgﬁiesulting fromthe standard deviation

found in their respectivetesting neasurenents. At the
very |east, and not as an attenpt to limt the

Chgpisial Eeinidml of the doctrine of equivalents to the
scope of the clains, each nunerical paranmeter shoul d
at |east/bg\construed in Iight of the nynber of

reportedspghificant digits and by applying ordinary
rou &%ng techniaues. Exanple 1 A sheet of an EM
shiel ding xaterial, which contains dielectric fine
particles, SiOparticles in an ionic liquid, was
produced by the foll ow ng procedure. To 8.0 g of an

ol | owi ng procedure. To 8.0'g of an
wheRH RY epfdbfts b akf X rcbtescite Bl r SEARMOTHARAE [AlRsil 200
(trafiekpoie) SahaR)nnoin dikecteolrhowtaogiréd byiNIBPQN)A ER QR Hri Tedtyo,

For mul a erein Ra represents ethyl. and X .
Jerg i e, Tolowed b g SBERE Jo Binadis Aty asgge. Withous
usi(&% h RS RAERN adibhi nfil, MBNdHc Hi ARS8 el TBRUERGhHE RS bg}{nixing

PPON AERCSI L, Tokyo, Japan] was added, foll owed by
withiaipaglainti | the ionic liquid is conpletely gelled

Wihow el e knesten uch s bally Al REARDISD
subjected to a release treatment (SP50, manufactured by PANAC CO. LTC, Tokyo, Japan)
using a knife coater to form a gel layer. The gel layer was laminated with a 38 um
thickness polyethylene terephthalate film (A31 manufactured by DUPONT TEIJIN
FILMS, Tokyo, Japan) to obtain an EMI shielding sheet. The thickness of the gel layer
was adjusted to be approximately 500 um.

The prepared EMI shielding sheet was cut into a size of 100 mm x 30 mm and was

taken as a measurement sample.

Example 2

In the same manner as in Example 1, a measurement sample was prepared, except

for replacing 4.5 g of SiO, by 3.5 g of conductive fine particles, carbon black (#303CB,
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with a spatula. Then, the gel was coated on a 50 mm
t hi ck pol yethyl ene terephthal ate (PET) fil m subjected
WQ 0od/1t8skase treat nent (SP50, manufactured byPERNEIG08/056803
CO. LTC, Tokyo, Japan) using a knife coater to forma
gel layer. The gel layer was lamnated with a 38 mm
t hi ckness pol yet hyl ene terephthalate film

31
having 8 pagicli-ver Hyd Soupandiametes,|and maw@ctur%%&ﬂlf apBAsHI o
gty aEbogl ShALne A gusThes! PhpRaphitiey,
mgl@ a&r ed EM shiel ding sheet was cut into a size of
100 x 30 mm and was taken as a neasurenent sa

SeME MAIRES SAREXARATEr 2 48B3 elwasaprnE red, except
foﬂ@%ﬁé{ﬁgﬁ% oﬁ@i@*bg 1% oPESRAESR fifR%eiRllcd, @érbBﬁHbéf('\ﬂt‘}tF
g of SIiQ2 by of conductive finé particles,
havdag bcparticleame c(fﬂS&)Bﬁ&ﬂxﬁvmntgr alcbaarehgthloﬁ |5 Zleanaifppielx. hipom, and

mopgscturarey SO Us AR O TR K ek Btagen e e Epfoc of an EMI

shishig) giR@material . Exanple 3 In the same manner as in
e 1, a measurenent sanple was prepared, except
Exfmplerdepl acing 4.5 g of Si Q2 by 1.2 g of conductive

o1 280 B Sy M PR SR s A RGeS WESPERRE. oxcent
forﬁl@]gﬁélﬁg 4% gBF Sian %y%rglﬁf&ﬁigﬁéﬁgﬁﬁé/pafﬂ"@é\ﬁ K@&&l& (FE007PB,

Japan) to forma sheet of an EM shieldin
haviag erpalaicle fEzcarfpts tHan humhis dyamemammmama?gctuwdbydﬁ@UéYUNDO

N G TN SRR N ST

makfali cl es, Fe O particles (FEOO7PB, having a particle
size of less than 1 mmin di aneter, and manufactured

Expmapleci)J YUNDO CHEM CAL LABORATORY, Tokyo, Japan) to
f or?] Sheetrna%gleraan Ean Iéill gll 0} sr{r%rtnelrltl %lrn le wa rl gargd except
he'® manne I'n nﬁl b 8 reasur £ ’

for’:‘ra}m@&lﬁg W@Sg @ﬂ‘&p)arbg@,s geonﬁe;gtneﬁ@ﬁné pmlarzs Te-Ni @EE{MALLOY) alloy
Si 2 by 55 of magnetic fine particles, Fe-N

fing PERM@E l@% &P GyNif aﬁélgpﬁamm@P sige 06 HOFEL BElamgtenand ng
AL B0 Rl kTSR P T REA S5
shlal’dhﬂ:_gl\ﬂlaterlal
Example 6

As an ionic liquid, PX-4 H,PO, (tetrabutylphosphonium phosphate) was used. The
ionic liquid was prepared by the following method. 17.5 g of an aqueous 85 wt% solution
of phosphoric acid (manufactured by SIGMA-ALDRICH CHEMICAL CO., Tokyo,
Japan) was added dropwise to 100 g of an aqueous 40 wt% of aqueous PX-4
(tetrabutylphosphonium hydroxide solution manufactured by SIGMA-ALDRICH
CHEMICAL CO., Tokyo, Japan) under ice cooling. The obtained mixture was
concentrated by using a rotary evaporator, followed by extraction from methylene
chloride. The methylene chloride layer was dehydrated over magnesium sulfate and the
methylene chloride was concentrated by using a rotary evaporator, followed by drying
under reduced pressure at 60°C to obtain 41 g of PX-4 H,PO, in the form of a transparent,

colorless and viscous liquid. 7.1 g of dielectric fine particles, Al,Os (having a particle size

-11 -



10

15

20

25

30

shielding material. Exanple 6 As an ionic liquid, PX-4
H2PO (tetrabutyl phosphoni um phosphate) was used. The

WO o0vBa1detiui d was prepared by the foll ow ng nerdiDtS2008/056803
17.5 g of an aqueous 85 wt % sol uti on of phosphoric
acid (manufactured by SI GVA- ALDRI CH CHEM CAL CO. ,
Tokyo, Japan) was added dropw se to 100 of an

of 3k e@dwm@t% %cbma@efa@wé bpyc.4. KASEL éEﬁlFWJ Jsnepraamirgd with

%qu@gﬂ L’[ﬁldotggn Q@fj apa n%ﬂjﬁﬁg 5?@@% %@g%'d% %ample were

praalotad weldr memameeondiaomsaem;ampkedl by using a rotary
evaporator, fol

d by extr tlonfro t hy
chl GrScamagpgiic NERODEHICY q%ﬂ? 591@@%@%%#%3}%&%68&“1131%

pred¥RY iRIRAGSIcY Mt H lfed BreBiifed BiEa REICMEGDE d6itkiBE H&eﬂ’ﬁﬁer The
concentrated by using a rotary evaporator, followed by

KEd} yiethgd und ercasuechnod dnqthhasdayelpad b KOS Al BbEGTRONIC g

BTSN RCIT  SRERRG A g R e

withattckdlce %o Fipl 26hd havirfgtwo SasH lek@s moza@@%rﬁldéd Ndich Bhield box
di aneter, and manufactured by C.

: kyo
100 hpeing 2 fseplatei beaf longth Lglefinmean mtxmal Fﬁvui@ I ofentih I daviag a

reckit Gl SlpsSiksbn pivae SO duah St vALe 10 By R TRighs V. in the

caviHyer tal @R RBhd fet ¢l 18 ld @bﬁeg:dpmp@fabe@a p&&hﬁ@znrstrﬁctmeeik qz*ormed in
shi el dlmg effect) of the sanples preﬁared i n Exanpl e
s

ong siglg oGease shickiaxuk(dn isgmanurietise i dheleaydtyi b elhere is prOVlded an

o0ty Rk el Bkatior & FRiRHY Rl coven

CENRsRhowh én Figas,the tes thisEbogek att dispbedde sigit Itl&ﬁdbevﬂngb‘l face
reference to Fiig.. 1 and 2. First, two shield boxes

cachrthgsr d\sagaric 4 ésa‘élﬁp%sﬁii b@tave% sachdacaniale hyohthe sve 5l|nakdeboxes 100,
%giheggedl ahd géeﬁed‘th@(ﬁf a%ﬂetjs BLHr %ctl%ﬂl\égﬁé‘uclwé)xfeé gfeoné%gerated

aving a rectan Iar €T 0SS “secti on e suring
by lasigniabigdme(aifr 6¢ aﬂd)ﬂlerpaswm ldvel igltjutell by luking heR I pawwvéryandplifier 7

central onductor i s. di sposed, and a tapere
andygy aifgdior ¢ FemE P ipPuEin rorEnS) e BPTashed from one

of %'c@h@al%@ﬁd&% . tB tROIRPN Gatrh O BN Jalsihi D& thy sa]mple 4is

here is provid an input/output portion at the end
tram‘ml@ad frotathe Dé@r pgmlairwmiluct@t £ pdacad eppodge ghrowgh tha irfiug/output

t,h eld.b di d
podigart b TR A4S Bl BRE X R QuRBr 8% AR e Erpgidfor o anis
defo@tW8PR spatunt %%Fﬂeﬁ‘l@asl@re@&v%@ ﬁe&ﬂ{h&hci meeélded)l@iﬁﬁ? 1:0Rlentally,

conpressed and seal ed t hroug ets 5-

therdee 8 et rwa s tharleb ot DBy elarsd fniknow document
(E ?%Erag"‘%&gfl qgnnlgﬁ(g f"lhg‘ﬁ"u&%}gf;s] éoﬂalﬁgagsiu{lh% tl%déléJc‘?f]!?ﬁg gg%lc%ﬁé’]&ng
effe¢ta Rfottrbin@gndtio deq)aitibmﬂy Tokgpud]. poppdoors3, aged)t hen

oscl Ihle gltngl%lggr eoffect (SE) was determined using the following formula:

SE (dB) = 20logE1 - 20logE2
where E1 denotes a received level when the sample 4 does not exist, while E2 denotes a
received level when the sample 4 exists.
The electric field shielding effect was measured by using a measuring device as

shown in Fig. 2, and the results of the measurements are shown in Fig. 3. In the graph of

Fig. 3 the abscissa shows a frequency and the ordinate shows an electric field shielding
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of the central conductor 2 to the sanple 4. The EM

passi ng through the sanple 4 is transmtted fromthe
w@rdenissent ral conductor 2 placed opposite threcmybS1ong056803

i nput/out put portion 3, and the level is adjusted by

the attenuator 8 and a RF pre-anplifier 9 and is

detected by a spectrum anal yzer 10 as a received
effﬁq‘rtéaﬁ)swl%lﬂaé%weﬂhmge%m abqvig B IpNalASyis apppac dkoay the graph,

0

Exg&pfe's"g ﬁ%‘%\ﬂ%ﬁ%‘;{) z um?narP%lEﬁ Qﬁalﬁ‘?@ ngéncg ﬁaﬁq?]ﬂncalﬁ% LALEELS6h and
maghﬂs:t finenpntided werermad an fimgpartide éllestin ambgieliqudd, a higher EMI

| effect"” Electro netic Conpatibility Tokyo
Shlsﬁl %ﬁecgwswsg@@ OI%WJQ} STuB FEh gs soppaed (Nﬁ%)ﬂ\{e case
Wh\e@essl tag&ml@%qx,éfghg&l'the followng formula: SE (dB) =

Olog 20 ogE2 where EI denotes a received |evel
V\/n eRefdnencs dlmphighohit d@@@eniﬁcaéou St ‘onphinbediERng? ﬁ@mm a

eived, | evel wh )
mi)gél%f gl &%\éI%E&Oéf? ?nrg Q lwggtgprrggsaﬁ]r gﬁoo@y‘nﬂg ﬁgl e or hot 1nclud1ng

th FBAS UEACREDI A9V pBedfg HRAWM Fdntddimerd,” &St a pa&IuLaS feature,
of the measurenents are shown in Fig. 3. In the graph

strwftune; gategak hechinsirissa detsohed in donaegioncyithuil crbediment is
1nc? r? Eltelle s? gﬁg GI%QO(ﬁJaI%ﬁtt (gf1 tﬁe {nﬁigrk S hll"h%I dthQ ?&% a%(f‘lks (é@le

accor bove' equa
phﬁ@fﬂ;ﬁdﬁeﬂﬂ ts fih @At bheogy @ﬁlbbdnlﬁxlaﬁp I“ﬁscel:tahperﬁbcﬁiambntex h‘irbcbde

an EM shielding effect. In particular, when carbagn
cmRAUMIPRG TS At PTHROGEERY dp ¥ariQusdacgs thaoughop this spagifiration are
nof #elfcles%ﬁﬁl r@fe t%r{hé:salrﬁéw[hgodlﬁellﬁ' ?ﬁ 1n€@ﬂtlo§1h13ﬁ]ﬂgérﬁgre the

ef fect erved over a w der frequency range as
palttl@ﬂ‘]laﬁfﬁﬁdll‘w ‘sﬂnudtllnes ;axgeriald) er ehdBhRrisiasl nﬁbrb%omén&dus eitly

R erence .t hr oughout tbhl S speC| fi catl on to "one

AIRSH {0 eno: Q,réP?rﬁle AB%dtent s, * "one or nore

enb WHl[EBtﬁE eclicatigfl h@s‘ﬁé@%ﬁ%rﬂl detam&ttztlﬁ rexé}ﬁplﬁﬂx embodiments, it

including the term"exenplary” preceding the term
will berappiceratad that ﬂmﬁ sklﬂmlatn the pa;upogmlttamufgeat understanding of the

str.ucture aracteri.stic

forgfinEaihEiedit frefive alBiiRRRT RahRloR dhont RS ch g hese

emBOGnRNRO N d¥Bifingd, it ﬂ@ulW@ﬁdeﬁs&bodﬁh&t&hmtd'i‘s%lo@@ﬂé&@ﬁ@tﬁ@ D3
of the phrases such as "in one or nore enbodi nents,

undyly ligated 49 ﬁleeﬂbmatlﬁ@ pmbodiments sehiorth hgtrinabere. Inqartiqubar, as used
her%ﬂl ﬁ{gorggilt f n{u%my @a{l Ira%g%s Bi %(%%I&tp[qutgﬁge% totlgélﬁ%e all numbers
|on ar necessarl r ef
sut&aﬁied @ﬁﬁl@dthﬁﬁﬂhg@(e ¢ Neoisruenddson.1.550r2.n& rmrz%e 41dnd 5). In
@grtlcular features structures, materials

Hem-adainbers wed harpinyac aswpicA el be modHipddy; the s ‘thewkeiarious
exirﬂ%l%gﬁen%odgg%ﬁ eﬂ%e 'eﬁ'ﬁ&tcﬁbem h&e L ﬁl@@&hﬁ%&@%h@ Bre within

escri tail certain exen'p ary e nment s,
tha dcopd off thbéolbpppngeclambsed t hat those skilled in the art,
upon attaining an understandi ng of the
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foregoing, may readily conceive of alterations to,
vari ations of, and equivalents to these enbodi nents.
woewenthonyyl y, it shoul d be understood that thiBCT/US2008/056803
di sclosure is not to be unduly Iimted to the
illustrative enbodi ments set forth hereinabove. In
partlcular as used herein, the recitation of
Cléimgerj cal ranges by endpoints is intended to include
all nunbers subsunmed within that range (e.g. 1 to 5
includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5). In
addilti onA @dl Istam&m&fmagﬁe@b Wweveshiclding nasaisrecmpdsibgan ionic

. m the term '.about'. Various ex ar
hq%u%w{ ﬁ%wagﬂﬂ%@%@sﬁ ching éappr?%g%é)rﬁﬁgop E
ele@ﬂ@ﬁ%ﬂ@ﬁ@%v@ﬁ%pWséd"inqhé PRiscare of the foll OW' ng

clainms.Cains 1. A gel state electromagnetic wave
shi el di ng naterlal conprising an ionic I|qU|d and

fing par gs, ca abl.e of reflectin reSS|n or

hbsgr by ng MK ErERRTBHEgTeE PE- i He e BB TR0 CRR . wherein
thel f{Y ﬁartlldléﬂfﬁrg thode sdb@ecElr8MmldATRINE] diblc¥¥ai¥ and MHaghé&liddetals.

mat eri al according to claim1, wherein the fine

particles are those selected from conductive,

di eISeCt r 2%8 %Bgtr&%?%r%hc %vaggglﬁl TZlml%m%tl_Hgl a% c?rﬁ%gqn'%gﬁ]rgtll of 2,

wave shi
wheRed ﬂierslztef@qrﬂﬁd IR pafmctlébelsfloo @tnp@fléésclh e&misDf 4AUnIBer Hlerage
less in ternms of a nunber average particle size. 4.
parfigle sédcect r omagneti ¢ wave shiel ding material according
to any one of clains 1 to 3, wherein the
el ectromagneti ¢ wave shielding fine particles are
contai nedht Bleafor@n@istit wake Shitifi¥atoyalmssdbaaednpbne of
the mass of the el ectromagnetic wave shiel ding
clagras b#q &1 whasein thieclestermacspggnars tiddipe fglﬁupért@ﬂqﬁg‘lre contained in
an aﬁbﬁﬁﬂ (ﬁlS t @@94’ st&s@c{]é/n %@%ﬁg thh%lefg%n%mtag hHic vi/ave sl;ueldmg
erein t eio |qU|d 'S sal't consisting on
magerdit i on and an anlon and is Ilquid at 250C. 6. An
el ectromagneti c wave shiel ding sheet conprising: the
el ectronmagneti ¢ wave shielding material according to
any sone qcg e@!r&’ﬁaéneﬁ@ véwe SRl doh P e BB V& d Rl tH G bR of
whi ch coats and seals the el ectromagneti c wave
clagh$ &talf.nghareinehd @hic lapd el sdi cpnsistmganghefot cation end @n anion and
The el ec &ronagnetic wave shi el ding sheet according to
1S1(‘:‘1‘?%76‘5vvherelntheprotectlvestructurelsforrredof
aresin film

6. An electromagnetic wave shielding sheet comprising:
the electromagnetic wave shielding material according to any one of
claims 1 to 5, and
a protective structure which coats and seals the electromagnetic wave

shielding material, and holds it in a sheet form.

7. The electromagnetic wave shielding sheet according to claim 6, wherein the

protective structure is formed of a resin film.
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