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ELECTROVAGNETI C | NTERFERENCE SUPPRESSI ON SHEET

COVPRI SI NG PRESSURE- SENSI Tl VE ADHESI VE LAYER W TH
WOETRYUETRRED SURFACE Background The present i nvRGE/U82909/032072

relates to an el ectromagnetic interference suppression

sheet provided with a pressure-sensitive adhesive

| ayer on one side of an el ectromagnetic interference

suppression |ayer, and specifically relates to an

el ect romagnetic interference suppr essi on sheet having

i SRR e

adherend. Summary In recent years, digital electronic
devi ces have conme to enplg ggéhgﬁpronagnetic
interference suppression s t hat suppress unwant ed
el eqhe pragnehientioarelatestte bh el ioMmagidictin@rfsrinss kppression sheet
noi se passing through wirings. An exanple of an
prosfidegt ey rpé%Sﬁ%rerSﬁrlerree @élrr‘éeves |#yp 88 seMsnsidpedtan electromagnetic

T G (e

suppasBionndhect Biveng e stppires saffadchdimbdonathe side opp051te the side in
el ectromagneti c shiel ding effect, conprising
cortagidith itheeclsetpprpranctia mrf cEipren s SHPREGSHGN JBY Y h%gthetsldé’ that bonds
wifiBlEldhadleny @yer provided on at |east one surface of the
conductive support, wherein the insulating soft
magneti c material |ayer contains soft magnetic powder,
di el ectric powder and an grgani c binder". An
el ectromagnetic interfer edB@™HYpr essi on sheet is
gengy %ée}{t 2&9& e(ﬂ e‘?&tﬂoﬁfce@&%eg qla% rcSHl'etto (elnﬁlgy %ﬂ@{romagnetlc
radlates unwarit ed e ectromagnetic waves in a
1ntedf<&emcremuppresmm gectrtharsuppiesssul wangedeolt @rvahhaggetia wavd imgerference
or on wi.ring such as that of FPC through Fhrch
an F’é‘ﬁ%fﬁﬁsé@rl I lifoPEBINgst q‘b‘é‘é%lr WY 8at ir?aﬁxaé%& © cctromagnetic
intb @Gk %s§$nf Heet Qﬁf@dﬁl%dlseh@sgﬁf)ﬁi TRY ']%dn%sé‘ Va )‘h%§am9%§ Patent
exanp e such a nmethod is described in Japanese
Publatagint HREINo. 04t2 1207 Naws aB852R4RIma@etit avayo umteenpasinppressor that

for r ehy | east .part of the bus line of an
hay RO DD ﬁgnﬁrlscgﬁ%‘% gHvic Comerisiggt dqCqpdpstyg support, and an

1nsﬁf%ﬁﬁ§ Sbf ?na{gﬁgﬁ‘ceﬁfafenﬁh gEr 520idRH 3h Y 180f $nen§%9ﬁ€$ bfthe conductive

r and an organic binder to prevent Its
supp@vtolmhar@n thmhmsehatmg rseftsmfagnertmgnmterrxal payer econtoms issft smagnetic

t al bod v an aspect ratio of
poﬁﬁ@aﬁgfcﬁﬁdﬁwgp ﬂhmgémﬂgle?nron the surface, and
t he A3UEfc@G6mbh 1§tﬁ&fb(f§ré?1fcetﬁ1% FRAPPSIhE&RI r@@ﬁérélbb%%)éed on an
is at least 103 W, and an engo dinment is also

intcgsted | deditwihSl ethat 'radietes unwanted electromagnetic waves in an electronic

device or on a bus line extending from the LSI, or on wiring such as that of an FPC
through which transmission noise is passing that may act as a radiant source for unwanted
electromagnetic waves. One example of such a method is described in Japanese Patent
Publication No. 3528427, as "a countermeasure for EMI whereby at least part of the bus
line of an information processing device is coated with a composite magnetic sheet
containing soft magnetic powder and an organic binder to prevent its revolution, wherein
the soft magnetic powder consists of a metal magnetic body having an aspect ratio of

greater than 5 and an oxide film on the surface, and the surface resistance of the composite
-1-
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conposite magnetic body al so has a pressure-sensitive

adhesi ve | ayer conposed mainly of rubber, dextrin or
weologwdngd al cohol ”. [Patent document 1] JapaneGEUS2009/032072

Unexam ned Patent Publication HElI No. 07-212079

[ Patent docunent 2] Japanese Patent Publication No.

3528427 Brief Description of the Drawings Fig. 1 shows,
magnefichbedit iscatcleasisl et nrvabn wimbadimtensris elsecdasonrgnehpigin "the

inte{ferenge gﬁﬂgre si on_sheet agcor&ing}to an d mainlv of
COBRYISi THERESPOPRESY AP B ¥ 1VS adhes Ty e diveh ROmRR mgpinly ©
rutfbBE deR@inge poRvidi€ akbesit r omagnetic interference

suppression effect with varying di stance between the

el ectromagnetic interference suppression |ayer and

ignal wire. Fiqg, iS.a.partja l.an..vi
P BBttt g uirelos iR aBiBR Pkl RURE .8 R Frivazo
[Pttt ae@nerR QF Ipdh i@ Pa@n@Pulsiidaaeh Menssxxu2y he i nventi on.
Fig. 4 is a cross-sectional view of a
pressure-sensitive adhesive |layer with a structured
surface, according to an enbodi nent of the invention.
Fig. 5 shows the shape of structures form ng the

structured surf aWiQfD@ci?rEﬁﬁﬁk;f famEivinge adhesi ve
| ayer, according to an enbodi nent. of the invention.,
Fi gFiss Isthows a Wg\e@ﬁta‘b eros$-segtionelt e i fapraeqigmagactic interference
st ruc rfi - u sitive adhesive
RIS RS R Fe B ARSI Y e
i NnVeRd i Dnis ki grapll sHoOMBe ahscdiangd i ticoskRes@aidreeal interference
view of an el ectromagnetic interference suppression
supgriessiong elestd iy tvaryiHbdigance nbefica nthe oelegtamagnetic  interference

suliﬂl?éés‘ﬁﬁ%ilmra ({1%@{1& Shows a schematic cross-sectional

w of “an e romagnetic interference suppression

sheeig. 3d¢apaitdpld vidweotaprdivresénsihewdhédivdliager with a structured
that further conprises an adhesive layer. Fig. 9 shows
surfacg carepigingtoansgthodupent ghHIC IYBHOBS an el ectromagneti c

i nt i h i N . ,
ot Her hiouPioneagal a0k BECHANGE ffbive, laver with o
striddlired werfadeeaecofdigg tfoehneastedimaeof @edavditiog. t 0 an

enbodi nent of the invention. Fig. 11 shows the power
3

| os §igreadigie iihshape o stractprss feuppe dae trysfyged surfags g pressure-
serégﬁie F&aggivé (99, @%ggmtedb%%ﬁhéﬁ of Bl ifAUHRLES B

planati on
Fig. 6 shows the shape of structures forming the structured surface of a pressure-

sensitive adhesive layer, according to another embodiment of the invention.

Fig. 7 shows a schematic cross-sectional view of an electromagnetic interference
suppression sheet according to another embodiment of the invention.

Fig. 8 shows a schematic cross-sectional view of an electromagnetic interference
suppression sheet according to the embodiment shown in Fig. 7, that further comprises an
adhesive layer.

Fig. 9 shows a schematic cross-sectional view of an electromagnetic interference
suppression sheet according to yet another embodiment of the invention.

Fig. 10 is an oblique view of a release liner according to an embodiment of the
invention.

Fig. 11 shows the power loss measurement results for samples A.
-
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10 El ectromagnetic interference suppression sheet 20
El ectromagnetic interference suppression layer 2 1
wfov/osmgnet i ¢ powder 22 Diel ectric powder 23 ErGHSEI009/032072
bi nder 30 Pressure-sensitive adhesive |ayer 31
Structured surface 32 Trapezoi dal groove 33 Structure
34 Structure side wall 35 Quadrilateral pyram da
st r fitg J2 sha@es the pawat ogs Baaremet esalts fysamplgaB.
structure 40 Reinforcing material 50 Adhesive |ayer 60
Rel ease liner 6 1 Second structured surface 62
Expladation o0 SymbbRi | ed Descri ption Wien a conventiona
electrona%netic i nterference suppression sheet such as
10 drdectipmpeertisdpipeereg cq supgrassien sbehchnent to an adher end,

i t he adh d and
20 e A e PR AL ppr csci on sheet .

21 $eRkinagnttic pecéssary to renove the air after attachnent
or. to carry out the attachment using an appropriate
22 elsetHpmpAYdefor king jig to prevent entrapnent of air.
i nventors have di scovered that, when air
23ggg%ﬁ%§ﬁg%{rapped, t he di stance between the
30 ersecircaomgtiet ddbesing Rréer ence suppressi on | ayer and
adherend i ncreases at those sections, thus reducing
31 SHucrduFigfagnet i ¢ i nterference suppression effect,

i air entrapnent is generally |localized,
32 ?’E%e%blﬁglg%rl)&%

I stance beconmes non-uniform across theattachnent
33sunt@ece and results in variation in the
el ectromagnetic interference suppression effect for
34 SHucHe 9ehwalht surface as a whol e. The present

35F§¥8H kQQﬁ%&&EﬁQQ&%cR&@VideS an el ectromagnetic

errere
36 Truncated quadrilateral pyramidal structure

40 Reinforcing material

50 Adhesive layer

60 Release liner

61 Second structured surface

62 Protrusion

Detailed Description

When a conventional electromagnetic interference suppression sheet such as
described above is used for attachment to an adherend, air tends to become trapped
between the adherend and the electromagnetic interference suppression sheet, making it
necessary to remove the air after attachment or to carry out the attachment using an
appropriate attachment working jig to prevent entrapment of air. The present inventors
have discovered that, when air becomes entrapped, the distance between the
electromagnetic interference suppression layer and adherend increases at those sections,
thus reducing the electromagnetic interference suppression effect, and since the air

entrapment is generally localized, the distance becomes non-uniform across the
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suppressi on sheet conprising an el ectromagnetic
interference suppression |ayer that conprises a soft
wore@neei2s0 powder and an organi ¢ bi nder, and a PCT/US2009/032072
pressure-sensitive adhesive | ayer having a structured
surface with the side opposite the structured surface
being lam nated in contact with the el ectronmagnetic
attaohment giréase and ipplieiisyasitipainsthe claqipaiegraticABgFrenehgppression
effgﬁ%ﬂ tﬂ%‘%éeh%ﬁ%?facé GagQmpg to the outer perimeter of
ressuresensitive adhesive layer are forned in the
st r Jat upedergUlifiv@tion AdRasfBicnprbvidedean nsledttdntignetdat Mgerference
for air to travel outward are established between the
SURREPRE 108N E1esh FOBIPESNE ot FHRETPBIARRRET fEpIEHEROCS HiFPY @SiPnoliyer that
t nc
cof i L OB M ElePOM R A plAhE DB o prggpyre-sensitve
adipisBrednydriigivingcalstreditifed pefate ofithathe shietoppenitd the structured surface
adherend and electrona%netlc i nterference suppression
beiggelamingted jig qomerceruile thosdsaomagpetitaiHerAFranGeh guppression. layer,
t
o TR R GRS RURORTRE R PG e e prossure
smﬁﬁﬁﬂhﬁ@aﬁ@&bymameﬁbmb@heme@waﬁmhhewﬁmmure at t achment
surface and consequently qgbtain a upifo

el e CFYHigehe vRRtiny gpndy aéU‘ﬁﬁFaé@E?‘&WaEq‘ #1 &ptablishgd detween
dJas feRRb bhE el@&tﬁ@rﬁ AL int Jr@t?c% sug]E\% d&&{sﬁl n the elecﬁr?rnagnetlc

cription shou not e const I SC 05|ng a
intaffertive sappreskiorestest iofatthdhed Itmnemdheoemdmhlus ptdveing Ibeal entrapment
advant ages of the invention. resentative

of aiplsdvaehths #therend fr%iv%lﬁ%tr%waﬂ? 1§ 1%&?%%%%&%@8@@8 sget. It is
theﬁréfloféshcgs@;b'l@ e "Mlah afneﬁfér SRGFothnkhie n?t%ﬁ?r%g tﬁ%\@g%sﬁleon layer at a

dr aw e inplicit understan
consmne mlnstznme Ifmnm cDHle hdhwrdreldsurfact lnatheue fdmlihgrmab air Bubbled over the
shows a schemati c cross-sectional §¥/0f

entéqe SERFTERRS ABTHCE: 116k P ORERRE O Pt BekTB P legipagnctic interforence
&@foﬁ'e@i@ctt fr&i8 ﬂ%@l@lg# MeRhm@ht dubgcd nvention. The

l ectromagnetic interference suppression sheet 10
confihe slasceaimgldemrrpumgsimtﬂdc nbhtber f@rsened asugipclessg call of the

m&Pger 20f ressurg g%@SItlve adhesi ve Iaxer 30

ICRiS QT IPV? tondior p i o ths pdviiagesio eh‘BVen“O
Pr eRSPfSerR QNS diDORirAINEST thE i vaYESn RAI héw b '&ﬁ‘l@fn@g f&qllustratlon
that 1ts side opposite the structured surface 3

wmhnretﬁ@cttcadb the takcarhgangingc drapmeggn etithcthe ningtitie ruadcmtandmg that the
el ectromagnetic interference

““@H ﬁ{essiEﬁm?iyé&ﬁﬁﬁm@gﬁgﬁﬁﬁ§ a soft magnetic powder 2

1 apg, qr %Wsca Rinbaetic €ss-3ioRMPRER TS AR oM agRBROMBS ference
unwant ed el ectromagneti c wave interference or

suipress®n gsttoaccaalise te assamig)durhﬁmnghtht heveationngThd lcetiomagnetic

Ed t he other. dr gg t he el ec%rona neglc )

It T EN e BRESS I, ﬁ%?eé ORISR 5 C’é‘P@ RtyFrfgregee suppression

lay@t b 8R4 ﬁ'lﬁ&@ﬁﬁes'énﬁgv@%@@w@ DdycP '3@|W1ﬁpﬁﬂ§9ii‘&ﬁlted sfiffhce 31, wherein
conveni ence in explaining the invention,

the pressure-sensitive adhesive layer 30 is laminated so that its 51de opposite the structured
surface 31 is in contact with the electromagnetic interference suppression layer 20. The
electromagnetic interference suppression layer 20 contains a soft magnetic powder 21 and
organic binder 23, and suppresses and/or absorbs unwanted electromagnetic wave
interference or transmission noise passing through the wiring. In this and the other

drawings, the electromagnetic interference suppression layer 20 also contains a dielectric
-4-
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magnetic powder 2 1 is shown as ovals and the
dielectric powder 22 as squares, but the magnetic
weomwdey7220 1 and di el ectric powder 22 whi ch ar ePGIUS20D9/§32072
used may of course have any different fornms w thout
being limted to these. The pressure-sensitive
adhesive layer 30 is provided on an LSI or LSI bus
powiere22 ay apaptional wpmpprendf Fap cppenipneg e cxplriding e invention, the
t
rnaghaf S(Iieé (r?fll 1§@ﬁo@é 81‘5 o%%fela%ql{aﬁb% ;Eibérl%gﬁg &g\érg%%aslsquares but the

ma@ﬂétﬂﬁﬂ)vﬂi’&:r Chanpdrseuiepseds RRiwvaclagestuiy ugddemnayof course have
functions to prevent |ocal entrapnent of air between

any fidfeggrd é@rrn&fﬁ@mt ibeingriraitdetoghess. stsgresyiconsiueadhagive layer
30 q.?g cﬁg r&{‘q té’iu& ]?éllr% % Q)l %e{ﬂ%%lrﬁ% cffha% Ppélorre[he like, for
onagne i¢interference suppressi o ayer at
plaesaent vty consihagictidi mtoafeeect rappichdondingr e10d The structured
surface. The soft magnetic. powder in the

surgyce ctlr ormghenithe Pismui orefiie xihpHy e &yroA0 fenréions & prevent local
entbd] é)?ﬁe% %tl}l Ar %G{Weteﬁrtjh@l el&#o?n gngﬁcg ﬂltér%rgﬁdev ﬁg@g@@' S?lget 10 and

romeability 1nthe h requency range |

adhan@rdealas dilloeigd platerrmmglﬁehd entirdeRefremefneeic SupEeasd aippression

effect, and it is preferably terial with a
layrswtme@%@ﬂﬁﬁ%ﬁ@qma&ngwﬁ%@%fmmﬁw g? heggnd|sgefage- 1000 and

nor

pul §EaFL AR B8 AR i Ao AR ARER. TRARIERS sp@yion layer i
preférebly arenatdvinl ettt b drighd rdativeomygndticopermeability in the high-frequency

iran-alum numsilicon alloy (sendust) and iron-nicke
ran&?l%;})r@%e“iorﬂﬁ%%%?)t eﬂ@t@wnﬁﬁgﬁ]&r&ée%&%}@?mﬁ%@}l ﬁﬁ. and it is
preﬁ*{r bIges {8l QVith abﬂéfa iV 0 nfEfic %Qmﬁééf)ﬂﬂf ofial ?%a%@.SI@OG tAﬁd more

el ectromagnetic |nter erence suppression effect it 1s
preperebler ableystl m GO(T wdkey measacidc ed arblﬂbrmteaaﬂd tAsecxsmiptles of soft

marég%?cetgé(\% f;é erg rga{yg};)er abl 8?(? Scar% l e as eg.'ltgmrug}rrll-(s)lhcon alloy

(SGH@W&H({Tﬁ%n el QII&}Q S%é’fhl\éﬁo%or e Q ftlrﬁacg?leﬁ@ %BwaQPé%{aW have any

as measured for neti c body,” and'| ess
dedieddbs, Bt altoileetd ﬁult“theﬂsmcreﬂﬁetheIehxctromaglgirmetlntterference suppressmn

effla(?[té‘ie %ﬁ%fe %%Eom&a{l%:osrg%ﬂb\iﬁr fglirrl%ané 6%%%%{‘2&1%g1?@%%r0wder preferably
hadd BIr&CIHEG + f BfRS W Bp%&%r)”%%%&t‘%ndf%g%ﬁowder may have

preventing contact bet ween the particles o
a cnfalgn@t foccepainkdey thafrl@DArrakls ypeastred doethediulk cagowttebodyasnd less
Iar e dleh %IYIC constant in the high-frequency
%h%“? i& - ¥juency characteristic of the

dl ehﬁgt b ERIALANinfoHof Gl fPBHAbh AhyerAy X AR Scctprise a

di el ectric powders there nay be nentiohed bari um
diefldctram ppwdrase dnceptmmilc somponenonatle tdleﬂfamat eotvdsrednxes with the

oG PEY B dEF g (R CEPTAGHELTEUS T OF 187 disgetic powder.
Pra&BBE R ARIdcAYEpoWHGPRIsSESarge diclectric constant in the high-frequency
range and the frequency characteristic of the dielectric constant is relatively flat. As
examples of dielectric powders there may be mentioned barium titanate-based ceramics,
zirconate titanate-based ceramics and lead perovskite-based ceramics.

The organic binder in the electromagnetic interference suppression layer disperses
in the electromagnetic interference suppression layer the soft magnetic powder and the

optional dielectric powder component in an electrically insulated state, serving to bind the
-5-
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in the electromagnetic interference suppression |ayer

the soft magnetic powder and the optional dielectric
w@omwdey72sbnponent in an el ectrically insul at edPGL/HS209/032072

serving to bind thepowders and ensure nechani ca

strength for the electromagnetic interference

suppression layer. As organic binders there may be

POYYEOPS japé eBsUw® ereﬁb@@é wirengtia §orrfhe |e}¢@tr9@agi@t1p‘ ontgEPIEhegs suppression
lay%ﬁ ¢ hAQS a%%lé}g el&PXér? ntﬁlal%r m%?l XGF rrﬁ)&%f ofilf thﬁ‘ﬂlo:/pﬁts‘%{é S0&ns including

Ior|n ene,
pol§blcdink d6ch emqioyyetménemﬂpulﬁimp;p@{ey pbl@Sﬂy&Jﬂe, clﬂ@hﬂawédolscﬂyethylene
nitril e-butadi ene, yrene- but adi ene and the |ike, or

polysyen, yﬁwlebﬁhlpﬂée a)eb%nyl Rutyralnelrersthens.rrgllploss. matridq byfadiene,
sty%a%%?&‘feneeﬁh e 1iRNSD %L%cﬂ?f%ﬁg of th ll‘tyo%g" %%ith?ﬁ%syt nggﬁns such

anong wh one styrene

as cipboy irbdhs dphpably eédinys, quyaalﬁldeﬁqﬁlylﬁﬁdiﬂmmhd/ this élte, Among which
Iargsr t hi ckness of the el ectromagnetic i nterference

polyglshine ety rengad chloringied pabeiii dgestostgiom RN e 45idng
t he ,e|y %grtﬂﬁmgo'f Ghd @{e@fr&@ﬁ%ﬁe ; ﬁﬂéé}t@feﬁ?_% V\@gaégsg{oﬁgl‘?y&rls more

el ectr gnetic wave absor
adwahieageouss fad liggrealirgc ttho ml@tmmaigﬁa& sueHe@8ce e;hbpﬂe@sion effect or
phones, dlgltal camer a i tal V|deo recor

e eﬁ%em%}egc é’i’,?d’ie(f‘ g p)cge% %eé’ﬁd QYECVEY @r up gl smal(ij er electromc devices
suc%l a%c {1%‘[52 %hésc dﬁ{a?v\%ﬁ &8 C&ﬁﬁ%ﬁ. échhe???%{‘t?msatudgedewces

pOSSi e st |t|ng i Ci ent
and thediklepm;e efdcﬁmgt&:tmnmmfenente ﬂippmmkmghdegnmﬁt l@t d3ethin as possible
electI{)omgH parts, Particularly in the case o
i

whilg esfilby cxhibigingr aHEcisnc funcdion, ogh he airawas) gﬁt @aclaging of other
cleERRiE pHR gs S§jeP91ft CElPﬁ:y ih g &l @%? 5%@@5&%&&# &lch %g no?h tfrgquency

suppr Ion sheet”is pre erably I exi bl e enoug
sighaipable rhave dfIRPX, ithd ¢leotronfaghbiec mdsln&re&md supressiontshset is preferably

0|n the .t hi.ckness .of th e o :
Aoy hfeepusb ioh (S Jab%léﬁaﬁ Bribiipepr 1S ﬂﬁ@fe@:&a rynhﬁﬂs viewpoint, the
thilredd 6F tﬂehélgct%?d#neﬂ-c Wbrf@regcenafggre%l?ﬁ gL abliy g&%ﬁé@ﬁrnno greater

about 0.025 mmand 0.3 mm I nst omerl
thahhiboktnlemsn, ofid trioec pictcibly brefgreen Rigotit Ht026 fremend 6.3 mm.

su res sheet,. usi a flexiple material to form
t hg ﬁtO?fﬂ t?w?ﬁ?wféﬁ% Sﬂg‘iﬁﬁﬁ?%%f) dnfedRighe suppression

shat SRRV ARG %‘Pé%@rlafl Q6 fiteethefeldciBnBLRG i iRRRERALL Cuppression sheet
| nt er ference suppressi on sheet for-a flexible adheren

is glse hdesitapeolsPor ubhws the blectorreadaichig 11$tblrfeaeg¢d151quretskuen sheet for a

el ect romagnetj c int erence._.s r.essi on r. of the )
oS Botdrarag e s 41 £ or DHSe BulTRT Go8 FBm SR S g gletliSmagnetic
1ntﬁ"f&51?d’eag{p¥)re@§oﬂ Mgt &3 ﬂl'@aélecjcfbnl\ép BB thtOFREEndor ﬁfp?fe@gbﬂ sheet is

no greater than MPa as neasured according to
profgably. nAgresaetsinvit WMPowntrsale pgfeeblgnyt fyrafert then 7 MPa as

el ec rona netic int re e sup si,.on r
oL BT B Il aNP i eVt SUPRL SipPic aPEHer gleneth of the
ele@g&ﬁﬁﬁﬁge’ln@ﬁgrehg@ ﬁ@ﬂ{fi’és‘é‘lohhlﬁy&rﬁ%k thBghp &t ﬁl%ﬂgéttbn' §nd prevents its

preferably at | east MPa and nore preferably at |east
apdichPen to adherends, and therefore the breaking strength is preferably at least 1 MPa
and more preferably at least 3 MPa.

The pressure-sensitive adhesive layer has a structured surface on the side

contacting the adherend, i.e. the exposed side opposite the side in contact with the

electromagnetic interference suppression layer. Continuous grooves are formed in the

structured surface, defined by a plurality of structures on the surface. The grooves are
-6-
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The pressure-sensitive adhesive [ayer has a structured
surface on the side contacting the adherend, i.e. the
We@xpoeedsesi de opposite the side in contact w tPCT/H£2009/032072
el ectromagnetic interference suppression |ayer.
Conti nuous grooves are formed in the structured
surface, defined by a plurality of structures on the
confiupprencnihanipl ooty rapessesnbd i depth pethe diastival of thigkness of the
' e I.ng: de ' [ t .
ot T BBF e RPN BT TP oho Al PG o R0y ogpvgiable, and
diffhent Joo augtisle Rirdis chayrheegroonst @ath e stacd pdlrsterdblithe pressure-
different for nultiple grooves. The grooves reach the
sengiftvaradpesiyhisy ey obfornget itk o81GF 8EYSS Foagling e quéer perimeter of
thel(}ﬁ%{s%{lfe-s%{lsiﬁggQcﬁl%gifv\@”l%ﬁr.o H@Eha%&?‘&%%teﬁ%?z‘iﬂé o(fgs, Egﬁ‘anecting the
ut'er perineter of the pressure-sensitive adhesive
air| ywéen THeeadhlesondedisl cleetadreghnbtic tilwerfgreacy esppreionestictingith the
the air between the adherend and electron%gnetic

outsideet-¢-dhe sbamslspioraed befiv e dea adljerandiand deatomaenctic mterference
suptss ARG Fod 8fr%g)nb§f weeQudhAf, aflher, ?&R%nfag&al eptrapment of air
ectr orragne? ic Interference suppr esdion sheet Tof
betthicer cthe ofle @fon@ighetiwl tinvarfeenéd ysppesimnihdedcald adherend when the
entrapnent of_ air between the el ectromagnetic

clerirprapgnstie e fRIGRgsT BOBTCSHOR st 1Saichishiorts adimend. tlhés therefore
P ce. ' tr |

roSYREL AL (e DL EBASEERESuRARRLES Sy PBLSIGE Ul s, comstn

distamice tfainn tlichaedhekandt suofiag mathoat forted rcehere wibples essisohe entire

| ayer at a constant distance fromthe adherend suyface )
attaghieBL U 87 Hy corssiucaily oRial ae cresnsiedy ¢ wufasmy legfromagnetic

intéltférgﬁ&%ﬁre%ﬁ ?Weect a&PQ 10 BRI URHnYen? ?ﬁrﬂfcg. an

essentiafly unitormelectromagnetic interference
supfihe psesourcathigite adircoss layee et comaiatd pekdmeerbensitive adhesive,

surface. The pressure-sensjtive adhesjve. | ayer
sclegit &y ﬁl?pgomaé&%%@ SRS pperead By igh lfsléﬁ_%ﬁ)eea&a d. Pressure-
selgﬁi%%hém ket iy YRKiRld a%g&g%aggqa@a tmﬁ@thgg 1Iubb§rr Fagkifying

e attached. Pressuresensitiv esives ar enera
sythetssiubbad cthglepoivirgt nydtatt eslicdraclaidfthe hige.r Shbarle acrylic adhesives

arco it R ot 11 K- Kl eSS 1 40 Rt L2 EiRE 24906
495H636| pgedg1 7 or ler)é?e%kigyreé.s{ﬂrege%iti%iﬁ(ﬁf&w%p%e r3gchoft fReducts of at
3935338, 5169727, RE 24906, 4952650 and 4181752.

leaRr &f elkylkeacrplatsaulr &-lsanont irviefordhg sbmesomee Sa@tabld allyl acrylates

. products of .at | east an al kyl. .acryl ate and _.at |.east

iR G ey B 1P gPEB Tsh st i okt G LAy MRS han about -
] § i he S i.ti :

10\G LS bR dthidle PERRRaKTELer GRS Robb B R isonony! acrylate

andebratadyl aayiatat Syitableetcmfbivingyhmoaemyls ah@dudd hoec twth homopolymer

acrylate, isononyl acrylate and octadecyl acrylate.
glagy frangion {CBIPRYAGHES AGabrsholRekssuchap aeralic peideitygonts acid, isobornyl

4 ! 5
sor ) RO BTl SR A5 BB
acr ThatteickidsiNodithiee pRryduackatsaivicdeihedvey ilayyl eapriad aaicdny several
and N-vinyl pyrrolidone. o )
factors including the”distance between the electromagnetic interference suppression layer
and adherend, the thickness of the electromagnetic interference suppression layer, the
composition of the pressure-sensitive adhesive, the form of the structures arranged for

formation of the structured surface, and the type of adherend. The thickness of the

pressure-sensitive adhesive layer will generally be greater than the heights of the
27-
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The thickness of the pressure-sensitive adhesive |ayer

may be varied by several factors including the
wale@v/armeer bet ween t he el ectromagneti c i nterf erBCES2009/032072

suppression | ayer and adherend, the thickness of the

el ectromagnetic interference suppression |ayer, the

conposition of the pressure-sensitive adhesive, the

stryciigs of thewugitradoifpes Bia Birkaepsfod the presputd-smsibive adleesive layer

I'ef?]%édj@t HU-E % tﬁé‘l ?{5@88 ¢ inatﬂg dEchqioﬁlyr{%?mQIf toqg%jl gt'iaecﬂgl'ept-r ﬂl?face, measured
I CKNess O € pressure-sensitive adnesive | ayer

from thke Hggheer pdihtyobiie treattiRs off hlensttteurbd b@iics tofthe interface with the

thestructures of the structured surface. The thickness
othsf lay pF onalgrial sdiseenti therchehaushy as| tigepleptagrargnstic t igterference
] I: ] in.the direction normal to the
ﬁqg?%gghzgﬁ$%gg%@%ggﬁfﬁ%%gﬁﬁed fromthe highest point of
t he F&i. Rubbws @ ofatibihisdf the klec@omagiictiadetetferchdresuppression effect
dnterface with the other |ayer or material adjacent
withhieefistaneg, Bewesn (the cEICEEMABHEENBIITETeIee eyupBicatieR layer and the
nofRSBRERRE Ngh B Fle of, ASLNRCO I PloEk Bhvorod: Phe relarionship
betiwrterther distarces updris sélonroeddeactic inteifedches dupprassoen cffect is an
, betme?n the el ectromagneti in%erference suppr essi.aon i
ImpoiARE Taghy thatevit goyemn ﬁlg%iog Flﬁ’gt Sci(’éjﬁw“éIOfWer%?SSH@'SensmVe adhesive
I SGO . Py p t ddW t] '
ol SRR U UL RIRD o GBI AR ARG ors0
wab ib&1 freth@nese s Thp meis®iselp Bid Red aftfehad at ech@nbf tacdeface of a
t hat mﬁ[lggovern desi gn of the thickness of the '
bagsreils asizesd 30 tmex thesn,\perclagiye diclgeting eenstant pp315; ped having a
with.a length of 90 nmm and characteristi.c i npedance
coffet P o GGk et £ S0 LSRR B ik PR i sheers
ob@ineadyes gﬁng PRsaeRkesitRle ddhesiseldyamewRh varib@s®ickhéRedto a 50
si ze of g 0O mMmx 200 mm a relative dielectric
mng ot am cloftr@négnetin dntbrdsrienes suppeppen lfyei withoy didkngsst ¢fed.3 mm
entire, back side. Electronagneti.c interfereqc? .
Wegq“B g% 9y esrﬂlézéqsérqb E]lng’i Wét % eéﬁcﬁ{o}l;qa]gaetlc Interterence suppression

layRfsEsiRiHe a3 QS E AR B FHoAE tlANET S AWikin MBS @gﬁl from the wiring
thi cknesses to a 50 mm x 50 nm el ectromagnet |

meand dhaf dreetiecdrosnygpetss sitafertmyg esuppictdioraladybr ok @s diradft cOnfdct with
wer e pl aced .on %g§¥nicrostrip line,

. .With t
theglingc 1 GRRIGLON Of B RIFSHESSSHBYF 8SIBI I1¥e e power loss was
med bt 1a8&brn g Hof fh%rﬁgﬁsuﬁhgtlﬁ&ﬁ§§ dbABh NG "Trﬁﬁ%miﬁion attenuation
distance of "0 nmfromthé wring neans that the
poetreatio bmaldia®l B 83-2 L ¢i-&r Emgedgioppreassit oimsk ayarionaksasi above. An

[ contact with t line w.thout application of
HPgﬁi(?(ng@%%ﬁ@r FWEF? shased for F%@@f?ﬁ%ﬁ%%oﬂ@ﬁ PPYgE loss was
calM@StcHBRASHE §6knRgL s di Bq f Q21 he |§ﬁ@5@HeF@S B{h@d reflection loss and

described in "Transm ssion attenuation power ratio" in
S21 ECHR38BsifsRO0BsH5 akd rashighketi pavem)lpssexg@its tHogle electromagnetic
.t&gntioned as.aboye., An HP8510C Networ k Anal yzer by HP
It RS SYPRIGSIQThE asurenent. The power |oss was
cal aulateth By b NGe HoWBMIORS d&rOR8d Ts the didtadl Ibefveen!tRImicrostrip
1|12 (where SIF' | is the reflection |oss and
line and electromagnetic interference suppression layer increased from 0 um to 200 um,
with a smaller distance producing a higher electromagnetic interference suppression
effect. To more effectively utilize the thin electromagnetic interference suppression layer

described above, therefore, it is important to narrow the distance between the
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S21 is the transm ssion |oss), and a higher power |oss
signifies a high electromagnetic interference
WGeappoeERsi on effect. As seen in Fig. 2, the poREr/USWEE032072
decreased as the distance between the mcrostrip line
and el ectromagnetic interference suppression |ayer
increased fromO mMmto 200 mm with a snaller distance
clepiriapgiicHe atchictmes seprietsiOminysetane ddheispd.er Miogeover, because the
diffe}%&&reeiﬁsai?ﬂngg Esegliosd;- Qe erdetoeﬁ{ee&é%é{ee |o¥ ekgchjohl%l?nettﬁeinterference
I'n electromagnetic’interference suppression rayer
suppesssion gt ca oy empbhiit @b @iagntaintthis lidtanRe rckntially chrdtanOweross the
t he di stance between theel ectromagnetic interference
entirgppitachaicah sHEYer mrrderdie reahibit posablre elechumagnssic t gerference
i ffere [ ' ' - Ly rel o
suffless 8GRy RePIEAERTTH Sofiafpls LF B ShBubBfei interference
sumiréseioh,shedt, dcsods mipOdtiantttdcamiani sukfacd) t hi s di st ance
essentially constant across the entire attachnent o
sur PacBCRPNSH dBPVE. ¢ SRR thickness | nactsrred oo Hhegpressuge-sensitive
' I [ ' t -
s e e B A o Bpirion offect. O
thesath@r lemd] the slhegte fores osh thdhadienérnd 8 raducad ped pressure-sensitive
surface. As nentioned above, a_smaller thjckness is
adbgspr ey @dthinesspdechaess gpe -Ssamiisant pdhestigelorcreradagtiqn pap occur
-Qr i 3 . . i i nt f 4 .
wifl ek B AR B TRl I GG on of these
coun¢rc éacrars,h thelnefomd e ethitkhsssr efl uloe prassuiichsensitive adhesive layer is
ress%%e-segéitive adhesjve | ayer thickness ses,

ecre
preferablyibshvgenchaet Gomawn vd ahout & Ormapp, an @ﬁrec%rﬁ%&%?etween about
0.0M 40 A4RB5EMAS Agvi ng particularly high surface

roughnesses. 1n consideration of these counter
f actThe sshapdseotlor groovhe fommck neslse ofrudttied surface of the pressure-

sorp i RS T BEns fh Ar GASTn SRRC B ancthod. but they
pre?{]r%lgrl"i‘ﬁ'ey\/gﬁﬁq&?@}%g%, %Fgﬁ%gg} _@Pctirag%'iﬁal QrOR-RBWons as seen
The h 0

hapes of e grooves rmed in the structured
froguthcaceent ditvetigr. eEmar & seddi thowe rasphasiclye al mayeal pley view of the

vary in w dth dependi ng on the processi ng nethod, hut
stryqhigpd SHERET e p ﬁmsvggtmga donpichs Rt e dep g pefsive layer
30 Yavinb 37 QAR CH QIFAREG! LPBMLASIRAE! b IR nliBn. These drawings

traverse direction. Figs. 3 and 4 show, respectively,
shaw pap¢zoalal gtomnes/32wm e préssustsenstive athesive lgee 381 Thadragezoidal

crossssectional view of the pressure-sensitive . .
2R RS HT FAGPORBNE, AR 4 Ar G OBPP i (1 e SHerspltivadhesive
layRP3E DR IR SHind DRucAVER] iGhe ThGAE w2V MISSRONS.

trapezoi dal grooves 32 in the pressure-sensitive '
adhésoanes lagyetualp cretted hyramassingar fgnooy eEm3fipdastructures in the

eSS SRR R SHLUELY o LB DS g o
cor?3 r&t MUCtYLRS pdrAeThBendifiua stactidsla® 1@kt fdM8alBr RIMRSections
of the grooves of the pressure-sensitive adhesive layer. Combining multiple structures can
form continuous grooves in the structured surface of the pressure-sensitive adhesive layer.

The shapes of the structures formed in the pressure-sensitive adhesive layer to
produce the structured surface may be any desired shapes. Structure shapes may be
selected from among semispheres, prisms (angular prisms, rectangular prisms, cylindrical

prisms and prisms with similar polygonal features), pyramids and ellipsoids, although
-9-
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G ooves are usually created by enbossing or form ng of
multiple structures in the pressure-sensitive adhesive
WO 2000/0972Fthe structures may be irregul arly di stPCHUS2AI/032072
or configured in a regular pattern. The individua

structures at least partially define sections of the
_%@ooves of the pressure-sensitive adhesive |ayer.
w1

WA Wigitatiany tOpqhésest ¢ombinpaenscefndifigron sErrtirg wBares may also be
use(%lr %Xﬁrc'rea Uhd g t'hgg d%{e%geds étﬁ%&%ng?ﬁﬁlﬁgﬁeres %31‘15?15 aHd pyramids.

ressure-se esive | ayer

Ths ﬁﬁdicfau&mmmwmdﬂu ibrind By PRES BélEes SEAS 1etastv5@>oaﬁb @8d ¥R less than
| ayer to produce the structured surface may be any

thedtetgl t@@(ngw@éhe PISBULR BANSHIVE héb%squwrb@dsréb@tqbésdbfﬁwgm about 3

e ey Bty R AR A RE S prbPRRRAPS! lructue

sulﬁhﬁbllé/ ganale heRtUhESD thBYhad s, amth. e |sh8w9iadSembossable truncated
al thoughwi thout any limtation to these. Conbinations

quafrilaifat pyrntid $6 nu chaupressihapmsitivapdbdsswe lbperugeanother embodiment
fPref(grred shapes are those selected from anobng
or g dYReres, prisms and pyranmids. The individua
strugg %ﬁﬁgﬂi’aﬁén ap &H@igfo\bv&ﬁﬁﬁ hel gt nOkhatdob&@ast result in local
about 3 mmand | ess than the total 't hickness of the
entpapesmt o€ agehgiughow angmest eofethe aydace ahthepalefronmighstic interference

SRS R Al P I os8 4 Pl s A0 AT R ppflrgs. As examples of

gro%tvé &’Bﬁtttéfﬁﬁfo'iﬁh'eﬂ 8blofopRbf MR- t@es 8 iigheedtia rédifarl JAMEME tIRRe may be
shows an” enbossabl e truncated quadril atera

mepymmh ﬁemﬁndlwlarh éatmeesmlmqee é@tmlgvb tandeh@@ge@l viaetticgymatterns.  The
ture.

C

gmc?é{ ﬁsr ’P“S& PEPibSHn 8f00?‘ﬁéna&98 &V é‘é“ Wi\i théerB% o?f’%mm%%ta Gpghination of
cort@htricstélds cbitetedGRbur@ind giriBoiht thh airhdibinF MMt cx@8Mis outward

part of the surface of the el ectronmagnetic
fronhtl@rcfe@teé rp@éltsljla}@r@rgqusmoyﬁe@ned 1rrﬁh1§ mamzlleu Glélgerrre@thl tgrthe outer
petp rnf:tte hF ﬁle?pqg%% sge Sll[l?%ugk? § 1(:)\7]% la ¥ei,ru(art ngt NPT mljir%&t?x ﬁonnected
wmhe@tubla brdoatd et sfe&dhefoe tHeayutbe ﬁEﬁEﬂﬁEﬂe@ n ephlp MIPRB € BliBles to be

lattice, oblique lattice and hexagonal lattice
elupiatat@r fiem ﬁlfh @legtr@@@@@tlﬁayteaﬁe@@% supprcsalogowsetrfatqugh the grooves,

tlp Rat erns or exanpl e, a conbi nati on of
re ar ess 0 Wh loca edt : . :
oncéntri ¢ c rc '&s*Eetit ered around a given point with

a 1 adical thpatduprdT sutafureXt easbeuaed ed ecguld atidl, GRNiverage value
poi nt. The grooves configured in this manner either
forrtéa@mh of theestingtuges. per thaelissance foctwrenmoassnandingdipdnts jof @djacent

str&%%g' I ts(i) défé%?ﬁ' st eﬂle?rtc? aﬁ%\xfeeggl%: el?rlfnnapgr#1 f gﬁl bbles, and the value

connec €r grooves e outer

wildgehdrRlle be ndhirsat@ thawabalit 10.Hubb bes pfdfet’@Elyeﬂd ghcixat &dn about 0.3
fromthe el ectromagnetic interference suppression
migheet through the grooves, regardl ess of where they

ar e %l" &19 g Sgs hé%%”prmf b8 %IIB %fpe§ h% lt'glteg o? %he s%ructulred surface of the

con
pressure- sensmve adhesive layer A larger Volurne of the grooves will facilitate flow of

air outward from the interface between the pressure-sensitive adhesive layer and adherend.
The volume of the grooves per unit area is therefore preferably at least about 1 x 10° pm’
per area of a 500 um-diameter circle on the two-dimensional plane of the pressure-

sensitive adhesive layer, and more preferably it is between about 1 x 10° um® and about 1

-10-
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for the pitch of the structures, i.e. the distance
bet ween correspondi ng poi nts of adjacent structures,
wo goopogRer ably snmaller to all ow easier elim naR@DHS2909/032072
air bubbles, and the value will generally be no
greater than about 0.4 mm and preferably no greater
t han about 0.3 mm The grooves have a prescribed
X kﬂolmpﬁpearemf ¢ 58P ean-dfamdies @,tcm(:t)urté@l other fhaed lnfordeﬁéo ensure
e i tive adhesive ol,ume .o
s ERE PGB8 il B RSl er Y aofeanR BT P U Reena. it i
essehtali fot ehdragiee REPMBETHH NEONRAE STl ﬁegﬁﬁﬁ igt bM &thadRpsiofepressure-
| ayer and adherend. The vol ume of t rooves per unit

sergitvg adéle$lh¢e ead dhfe nmtféfaé reag| sprfaec b@lab‘tlmabﬁ the adberangl. piyom this
Vle{\))ve 1n 1n1J[‘1al % gglp € 8’? R} eersgllcfrg §§Illfrtwe a&he@veg/layer is preferably at

HensIonA esensi
ba@dﬁ@ﬁg&géjayer, and nore preferably it is between
about 1 x 103 mmB and about 1x 107 mmB per area of a .
500 Anintiahiwst ent ‘@Ftrlé |catricdyput e thet fleblewHgrmanner  dhedest mgthod is
usedntsouervgluaye tille %\Ize 15111 ﬁﬁllevp%esfsorrecseenm{lve a?rheswe er with a sttructured
pressure-sensitive adhesile ayer fret en |
suriffee €51 € Binbadh ttﬁlsgé,talﬁtadaihel%n@ ﬂﬁl@f‘d@flﬂcs%@e&ﬂiﬂ&lﬁ@&ne@lﬁcﬁiﬁcomprises a
depending on the type of pressuresensitive adhesive
stegpqanigrecopa ( @hinaus aM@Fieé §|Z1Pﬁ58) cdonErescepe-mputtyg video camera (Cohu
MO%%P eﬁ{éﬁ@? %Fgo%gnatl hve%[lé/al 1\%8{1 Or t(thnHeQJ Vﬁéﬁc}deWLﬁ“&nd computer

ressure- senS| Ive "a ayer

(Hpwetteraakdry &’bctkee a3%/2ap@dtippodowin 4 Niiddoaldighetin® Uboar® Stimaging
is carried out in the follow ng manner. The test

Teghnolpgdesi BCYEION plusyaangdathe \tlﬁ@ etz bparg @lowshtge computer to
phc‘))[r ?I?lgﬁl a8 Sd?é]ﬁké ln}{%%egd tr anl\ﬁ?a S %xfary t ﬁ tBe At %&#ﬁﬁ(ﬁ gﬁeﬁ?zed using a

or a sno spare eren

corﬁﬁﬁﬁblélosoﬂv&ure paeitdge dJemieprinses'™s. sLeghedmisapplsziofem the coaxial
é npus Model SZH ZB), a microscope-nounted. vi deo
ve 1&%&@@@&?@%&%@ lwl(sptlcaé agighie HPmiRAg th@aquect The light passes

thr%‘)l;éh \A{rbﬁ] 1 o&a(aar ef:htléfgg q%ﬁ}g% 8%% ?161?; Ve I'l]ens in tlaa microscope.

Thé agtubli procgluboid redrr{cddroag b 1besh(19 1 Aathicsse FA@Vhssz@kédod)m)through a
and t he video d|%|t|2|n% boar d alloms t he conputer

2 kel ramdnatiasheditgyiths swiaceagfeslessThy aipdlra sontisylly H@ﬁsnféent flat

s 39, PRI SRR IR ey P BB ARLE e st nd
thecglassi cah beaedn thadughl theiglanatvith atd%r@mtghreiscbpm $3)  ApumpRl is adjusted

axis) to illumnate the object. | i ght passes
so {itif irgHaw i ip%)an% ofoathe 2@%10%9% E@ The Ct“}‘?BlaéB@]é“é?r iy adjusted

for:)d#%:r:ne Tl gﬁtt ﬁlYe‘ﬁsﬂtf Bred E&ht}algﬁ (59 ﬁf%%%ﬂgﬁgln)ykﬁg%f&i@lused to capture

is carried out as hesive ta
and digitéesmdnege.o(6) Mhogyly el Wihdool dfeacceptancatdfabd e@ftWa:re is set so
the surface of glass (or aggther ogtlbally tr(gspare

t
as 1t gecgy qardhe gfay) valHes Airg RHBHSRHR s CYBSPOIBRE do §E€ wetted
regti(rh%t (qu"hb NH&l FRGRIPELNERNhERE AtheRi¥Ematdor the electromagnetic

interference suppression sheet is analyzed as a percentage of the total image area.

The electromagnetic interference suppression sheet may also include a reinforcing
material such as a film or nonwoven fabric. The reinforcing material is usually placed
between the electromagnetic interference suppression layer and pressure-sensitive
adhesive layer, but it may be situated adjacent to the electromagnetic interference

suppression layer as the outermost layer of the electromagnetic interference suppression
-11-
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the glass can be seen through the glass with a

stereom croscope. (3) A sanple is adjusted so that the
W@L®e9971280 per pendi cul ar to the optical axis. (BET/TE809/032072

circular polarizer is adjusted for optinumlight

intensity and contrast. (5) |Inmage anal yzing software

is used to capture and digitize an inage. (6) The grey )
shagh| B2 nif cwselfemtic epsniestiorfal (i st engasuchi gmbedimegy. ~ In this

0 -11h e [ [ - N8

b AEEFRGRAHOR Sefhs SHMES fohuoPRbRY I Eiored beoween
thet @t@tonvighttedingdr el sippressial lagér 20 aratthe®néssofe-dehétive adhesive

el ectromagnetic interference suppression sheet is

layghdP idhe aiecgopaprdit intrafesme sEpRrsts#n sheahd0arddditiqnef such a
reifiofhy RIRAAECAF idoPlaRE NS SIERL SUARIPSE b SREHap i ierference
supposssiovie Rhéaabrand. fdthexaeiphf oftcicmg prt@iti &aring Wsuaiphye of the
pl aced between the el ectromagnetic interference
clesipprEstr aricIferyase BIRATosYIeR Shce IR Fredederca drdsissgattachment are
nedé a‘?%;.’ TR UhickndTB % B ?eﬁﬁfﬂlacﬁ@dm%h@fsﬁgérefeﬁ) bg% fio greater than about
el'ectromagneti ¢ i nterference suppression Payer B8 T he
0.0Qqutreti,nids ordeayter impart Reffeieactstengynet ile ichteomegmeinc einterference
suppressionsheet. Fig. 7 is_a schematic .
SURFGSONSREE! BHAPUITRRATHNE diteIGXBH G IhS HsFomp gt terference
su oﬁsﬂ@o\gg&#e?é\'{b@%lg r?déx(ﬁg&gnp%rgitee da%‘%tovn\}e gﬁét#ﬁglté?'?erélcfe slumn%gsmn effect
or eeetcdmamegneave-absotlang effectecss cppymceishioon il @gend t@ Gheathetkness of
the pressure-sensitive adhesive |ayer 30 of the )
thegregspiFotragitiae iagﬁqsmeelﬁwr eﬂtegregﬁarﬁ%s@?f@ﬁals%)étbe igmninated on the
el e e T R R B BT Sl io it WRE SR Rematively
thel n¢iefol@ngnoetcsip prays bt oimcstpertcd amd fher clex@ombhgnctict interference

can prevent tearing or rupture of_ the el ectronagnetjc
USSR o P BRt DY uiﬂﬁf‘lg%s?oﬁo BRSO HER (BF oblStlRBazSie pingsference

suppe@s oA BhioAh & rdiabRIT P tcridfIe thi ckness of the

elnforcing material 1s preferably no greater than
abodn QAdid@ivenayen noaydde pasitionpdr betwaéif ithé eninfetingnghterial and
to the electr?nagnetic interﬁeren%e suppressi on s

elewir?rﬁagﬂetlp nﬁ]éqr qrmj:et AP DEFSSON il 4YiEk y1 oRCCEpiary tor attacl!?nelgrgt of the
reiffoRGhg AFRGNRLHH thel AEGFIRIRBEE IURRERS SuBPreSiGiP laycNFIE 8 shows

maxi m zing the el ectronagnetic interference
ons sippreeg®doneef Wieat therremlifacingonagna t4i0as witachedivstbe blengomagnetic

. effect, as expl ai ned ove inre dtot t hi cknes

i GEerERs BPBESYPR SERsPl Y e S ety 80 o adiesVE Tyer may

cofit8inh® 5%@&6%9@Eétﬁltiv%ﬁh&@vej A @Fe%%r@@eﬂs'ﬂ?ve adhesive layer, or a
el ectromagnetic interference suppression |ayer by

difGwere xypeusti poessore-schetivé kdhesior saitedefondondieg pf theecinforcing material
reinforcin terial may be incorporated intq the
to e LRl Ria R T oe, ihBE s SERpRUSei b SheRieryve mode the
adIfRALI 1 FnaGUTRAS & b&aheht ddi8si®d BSIch® BRI PR c-sensitive adhesive.
interflerence suppression layer onto the reinforcing '
Thermdbesived laygnisaeid girvesrilpyfer theayurpese prshimily ieddingt the eainforcing
rnat[erllrleal rcoe![h%f &éc%lrorrllgagne Ece{dt§¥ergn%g suppression layer. When the adhesive layer
comprises the same pressure-sensitive adhesive as in the pressure-sensitive adhesive layer
and the reinforcing material is situated between the -electromagnetic interference

suppression layer and pressure-sensitive adhesive layer, the adhesive layer and pressure-

sensitive adhesive layer form an integral pressure-sensitive adhesive layer and the
-12-
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el ectromagnetic interference suppression |ayer if
necessary for attachnment of the reinforcing materi al
wa 200vfe7280 ect romagneti c i nterference suppressiBCI/USR089/032072
Fig. 8 shows one such enbodi nent, where the
reinforcing material 40 is attached to the
el ectromagnetic interference suppression |ayer 20 by
Yel%\ﬁ‘?fca@mé%qt‘?/f@llfﬁi‘/ﬁérbewnﬂ’{ih@daf@h‘%% il%gralésyéirlspﬁﬁafi wrﬂeaihﬁ pressure-
sensﬁgfesgcqﬁeesf%e %V e 'fl? it aoq{'f ﬂlgr%as%s tﬁ ?) crall strength of the
pressure-sensrtive a hes Ive |la of " a di Feren§(i§pe
ele@tfrorﬁﬁ@ﬁ:aur taeRsidel veppreNIRAI ‘sﬁeesswbhedwﬂlorsub@ﬁmang afcrease the
the reinforcing material to the el ectronmagnetic
thigkqrcss P&t pecsswiisperddyoAdhespier laypis thus fofeatiplhy jallawing practical
t
s ffRRE ol o B MEEhMRNER TR sGRELE B BuRELIRARE adhesiye ayer i
usaidhesi ve layer is used primarily for the purpose of
firmy bonding the reinforcing material to the
el edbt sleagoraegnetic fteeraneeaPSsn dest BAY plag epntaipygisicase liner
e -
Wl%l:]aesseggllri]Cg ?tﬁs"%cﬁ%ljle??é%ac%gﬁme g‘le\?/xge%éésr? ﬁ% ?Hae]' ;&emctured surface of the pressure
sepitBsadhesiwelagért iThe reldivedineeisl sityiated avitdh théeccoad sfrwiteried gurface in
materjal is situated between the el ectromagnetic
contpgtey ity eneeic ﬁ%@%ﬁeo?fvﬁay’é?ss‘éfﬁcﬁ%%@éf‘s 3%?1@8% laysri Jidg. 9 is a
scl%ﬂﬁﬁg 'cYc%s-ls@éfﬁ)'hal 1719% %Ss'ut’ ¢ @X& eﬂpdln this drawnagl, a release liner
pressuresensitive adhesive |aye orn1an i ntegr
60 ps esmtkdeors eresstiuciecd sirése \3d dfahe praod-cishiesievenddhesivadayer 30 of
mat eri al nmay .be considered to be integrally |sposed
the; glestaRmagistip iReEEicass ALMRIFHE eS| Oeamg rg Pling 0 has a

sec‘%ﬁ& s&ﬂétﬁre’d%‘?ﬁ@é@l t\)ﬂﬁ?lp}’s ot lerﬁ@ﬂt@@%hh@fs r&&ﬁred surface 31. The

ectronmagnetic Interterence suppreéssion
scoond [straciosddantriaat [nyay he neas & fdren thel ¢kwvassd Gﬁrfad'e:eof the pressure-

[ es e-sensitjve ad i.ve | ay t hus pot.entj al | .
Se“git}Vﬁ\ﬁHF\@“ﬁ laxgri P%O#@‘P LechBmB%n iIREHFrage suppression
sh&e¥, 1tvm%nbﬁu§e|a' t0 'ﬂSfd tHE Fratb&ne %dt]%,ﬂeh{ %uﬁgc}%eo?'tﬂee%ﬂe@ﬁ% -sensitive

I's used e el ectromagnetic Interference suppression
adisispet lapayfoainsd ic can$e@amtfasuepl esdse mbdificatvart bf ¢his eobodiment, the

.Sjructured urf | emrent ar ructure
relg’{‘?Fcfl%% em%ﬂerl hah ?re §‘§E&E‘?e @ef Il’{}%y ;)8 h ggf”\?iéél iy © %ﬁ‘gomagnetlc
1nt51?ér€fi’c%esubbl%§srloﬂ Shedt.t AL RYcalt Tifed RQcRRGORG S ”[1‘(531511&53%96 sensitive

surface Ih contact wwth the structured surface of
adlmspsdayce- &€ns ubddvie ratdheaihvsvérwyeand piotpct Seisgrugtured surface of the

schematic crpss-section w_of one sugc enbodi ne
Pretswr?ﬁ?@lta’ﬁa%ﬂ?‘ﬁﬁw EWF%P% istae X eﬁ%?m%@le {} P%f‘ds%’ﬂ?“isﬁl@n sheet
is SabMGtiHigd.ddfd,ace 3 1 of the pressure-sensitive

adhesive layer 30 of the el ectromagnetic interference

supphessiood sshaeted b0rfaa@md thheleast Bagrehab iarepogdiphiyaemplementary

cond st ured surface 6 1. whi CcO ement ar
to {8 PEnEd SR 86 1B RTE St et AL LT Satnple, when
V- ﬁﬁb@@gl%oﬂ@syar@ Coradn k&toRE BT 1R trSL it uFBEL, $tak @HﬁF ?ﬂ}otrusions
e pressuresensitive adhesive |ayer during production

at ohie seationb emrcopragmet i@ thatseedndr etnodursd pyri@ssi ohig. 10 shows an

embodiment of a release liner having such protrusions configured in an orthogonal system.
The plurality of protrusions 62 are arranged orthogonally on the release liner 60 to form
the second structured surface 61. When the release liner is used to form the structured
surface of the pressure-sensitive adhesive layer, for example, these protrusions form V-

shaped grooves in the structured surface.
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sheet, or it may be used to hold the formof the
structured surface of the pressure-sensitive adhesive
WO 2008090280 med in a separate step. As a nodifi ceaT/082009/032072

this enmbodi ment, the reinforcing material and/or

adhesi ve | ayer may be included in the el ectromagnetic

i nterference suppression sheet. The release liner is

r el &8 alpasc flinghinen de predused B0y ofja wrigghekmyieriplay éys suitable
1(!115I @g\é G%Ttlgh ?ﬂ;&? %k éﬁgﬁé ﬁla?éi]ﬁlsp u%fl %gtt dé‘@l%*)lastlc films,

ruc tre ace ssur e-sensi |ve a

exdrﬁqyl&ir olﬂnxilhlbhtlhelu&é %ﬂyeﬂ[mgﬁetpotyprdiﬁy%ﬂee rehaster, cellulose acetate,
suppressi on sheet is attached to the_adherend. The

polyximyh ¢hiridac Pabamysdencadeopde pad th%ﬂtkas @s |Welkrs Hggery coated or

I 0 tured surface of

oy RRCE LR e PR B kDA O A o o
exaﬁmwssa%mma%csbwcbrgﬂhemmasabeﬁlﬁgrmﬁ blenuS&&Gdlfe@ﬁﬁ, but are
of the structured surface, it has sharp_ protrusions at

profrablyewser gt sicpae Hisaiiank of dreptaens évdowaers fethods te gmprove the
f Fi f
rel?&é@ éa%:lﬁeﬁ\yl nghes llj@ ﬁ%rg%’?f gﬁsbl %ggéﬁgpha V&W Rﬁh&?sa%cordlng to the
effedttrbdedal The\thickiass dh eheplelebdd lidey wafl gen@unyibé @Bﬁve@ﬁ aB&@ 30 um
arranged orthogonally on the release liner 60 to form
and pleous é@dpal. st ructured surface 61. Wien the rel ease

li th f

A T S R SRS T A e
kn®W R theipPias a1ft0rAI§‘e\>(§1|ﬁPIé§ df g&&%@tﬁodﬁhéﬂé@n@ﬁ BGbREEd embossing,

surface. The rel ease |iner may be produced from any of

andy ofbgri srcyhasfcafenreedssing . 0rA§t0§ungt tvrteentiresthedss thaheare commonly

e RSP iy e ey SR8 Bt PR rrfasdleeh Bbossing rol

kn®0h %€ b f&&ooIP OhSRRYd &5Tehe &way@ﬁﬁ&r cel lul ose

acet ate, polyvinyl chloride, polyvinylidene fluoride

and Thp eelle¢tk<énag@§tw\ellnter%sen|§ap@xpprﬁsap@dslmet |cani hat pi@duced by a
co V\APrLD hation %f' (él?flgreni mgth%g%eroxgn TQ’I{ %g%ﬁSOt he [rA‘nrr&%g]Ip I,thlhﬁgof lell now be
expl§1ﬁgd sl £pEdcyss fou torafiuRingl £f @léétbdrﬁag&ﬁ@l inbitfeen&d éup@wsﬁon sheet

treatnment or treatnment by other nethods to inprove the
hayiag éé@éc’fpliedrﬁé?f@%ﬁ forred omihekmessureofensiiec addicgixg dayler wang a release
hn% 'xltﬁ A% gono setfuxcturg(? lérgéscgg|}‘ (fat%lce of {rzqge%tomale uolo{fgsdls fgpn?ed in the
stringiineg e urbReUbf Ie NPicaute- @éh@iﬂive:%@ﬁhe@me Tdyer.seqcplrad electromagnetic

structured surface of the release |iner be forned
lntweranwnm@smmeﬁ gsq ineluges @fensfptcmgA@a@;a | es of

Sucgl)ngt }% & tll'ﬁ?lr 1&8 WER | gt?t?ﬁ?ur%gbs%?fgé% gawﬁgda plurality of

an ca cessing or e tre
trap@bmdprdtﬁaionameaqam Bdnfigringloay €6l. a Eensb@ds Siri@urddsukfBce. As an

exqiargn():lg népfl ellsrglggsebynerf s?lrlta‘t?l)éafg? Iuese tﬁérgsrilayn %ear?legtriro?lgcsisa{ r];glycoat liner
obtained by coating both sides of a paper base material with a polyethylene coating,
although a polyester base material may be used instead of a paper base material. One of
the polyethylene coatings of the release liner is release treated by coating with a silicone
solution. A plurality of trapezoidal protrusions are then formed in the released treated

polyethylene coating by embossing using a master tool. The surface pattern of the emboss

roll is thus transferred to the polyethylene coating to obtain a release liner with a second
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known as a "master tool" onto one side of the rel ease
liner. The el ectromagnetic interference suppression
wakwenIran be produced by a conbi nation of di f PEF/ES1009/032072
met hods known in the prior art. An exanple thereof
wi Il now be expl ained, as a process for producing an
el ectromagnetic interference suppressi on sheet having
strgeteied e fagee dhaying acklurabitmed tepcrdidalpprogysipes sepagadi pea lattice
lﬁﬂﬁﬁﬁl%e | ayer using a release liner with a second
Ured surface. A lattice of trapezoi dal grooves
i's {Drmee seeondhernsdtiirgé tsurfack sirthacelcade liher is then coated with a
pressure-sensitive adhesive |l ayer. The el ectronmagnetic
prosypresenstsiscahgupp kes syidiicah thaekngpssie Gaver thgeagitize second structured
i.n
su aec {hﬁg r uc%rgﬁp%c?s@e =8, é%%v%%hﬁglggg%gk @81[ %a%nﬁ% Ot}{é gggrethylene
coettfn@pcﬁ‘zmrdﬂ@dse pihet haish®aplumalis d)fdﬁrﬁpe(zéldﬁbpltfotrgubﬂi famed therein is
.e. a second structured surface. As_an exanple of a
coart%ct eyl 90 f@prapgiatchp| wlacknd @gf‘éwﬁéfﬂémﬁﬁy agBesienttp omeprescribed
thlam%% %g&%ﬁed T a&ftﬁt@eto% }L;lﬁte&%éqse%%ﬂ%é aBfiesfve may be
ase materia ene coa
acca)lntﬁm@m@l‘lbyauﬁﬁg vesheig bﬁﬂﬁ)dﬁﬁbeﬁhl ialtherpyiobert,usiel ak 08t @sidlg a bar
of a paper base material. One of the polyethylene
Coflefat i ngs of the rel ease |iner |s release treated by
coatiyn n
Cr ab g et iR 13k it PhALLKRE adhesive layer
The edisfasany hraeaiabdsqdahysebd) )ﬂ)lemrlqﬂ)@tal BRI phstanbios siithg thickness of
using a master tool. The surface pattern of the enboss
abqug)| ¢ Hn@, t hergingfom of ethf: eréntf%rcmentafw bty bperceyaplishgd using a
lantnﬁat?&lttﬁétﬂ gkﬁc?\lxﬁ ﬂls £rt %EI? %a ﬂgda dé)t{eé‘k%e o%ﬁmg roller.
ace aV|ng a p |ty rapez protrusitons
ar r gngkml adhesivd Rt @@lmﬁfdngthkabinﬁﬁcmg&haﬁﬁﬁ SEleoBdhesive layer
structured surface of the rel ease I|ner is then coated
mayjeppley T@Pé%@@l PEesHEersesiting adBerds waed ipstep hf for exaniple.
thi E;n"?ﬁes Yoquahltﬂrﬁtlﬁg th@ qrel%?(ﬁr&'ﬂg rﬁ!ltreﬂglt i ﬁs‘%d to larmnate an
sur ormng a pressure-se rve ad
eleb‘@MﬁﬁgneEOrm&xfdmhbe supressisl Vsichynethe axﬂﬁﬁﬂvagay&fr t@ cornplete the
rel ease liner having a plurality of trapezoida
eleﬁtr@tlag}setleﬁgertf%fﬁwoﬁupwéﬁ%%slte@t coated with an

apPHApTt %%ﬂgé‘crﬁa el Spbed n&get?dé U%rﬁec‘f gp? lé% h‘a’lcﬁg@m%ﬁta 8%(51%{9 ift Recessary.

a prescr ckness cure
Otlinatchhgenobtephi@apnis benddalafstdebsaey. adhesi ve may b e

acconpl i shed by using_a coating nmethod known jn
pri d E{E ae,lqctmg@gﬁetg:s 116%@6@&(}6 n@pﬁ?@égpn nggqteq 1)nvgpt10n exhibits a

paﬁlghlrdflgr&cggel{mgﬁédt %B%e a.lttQEﬂ abaR %%%rg@d ciycuits. %LgSIs) that are

ressure-sensitive a sSlive ayer rel Nt orcl
cor[f@ueefd at r&lsté\célmyglbéensfty rarxelx‘ehlap bpera &REHighl ﬁameﬁcyf il wiectronic
with nes of bout am nation of t i
deyiggsip ?f‘@ uleg P Plil%tt IO eoar@e%f s; SBHY FEICHy aag portable audio

devices, or the bus lines extending from such LSIs, or onto wirings of FPCs and the like.
It may also be attached to the enclosure walls of such electronic devices, to absorb
electromagnetic waves propagated by reflection within the enclosures.

When an electromagnetic interference suppression sheet according to the invention
is used, it is possible to prevent local entrapment of air between the electromagnetic
interference suppression sheet and its adherend during attachment. As a result, when

attachment of the electromagnetic interference suppression sheet is carried out manually,
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| am nati on nethod known in the prior art, such as one
using a pressure bonding roller. (4) An adhesive | ayer
W0 200phgeed on the reinforcing material. The adhERU2909/032072
| ayer may enpl oy the sane pressure-sensitive adhesive
used in step (2), for exanple. (5) The method for
lam nating the reinforcing material is used to
for| exampke; ét lémoéﬂl@étt@ sieRinée ickeoitameendicaRCECENpP FERPsFssien sheet to
t I r o
ook, OF 4 AEpACNSRIARY UFTaS SOTRUEE s onpne s o
att&h@Rst, dasd: rthipe ¢sponey Myidens aréafttaeﬂm@lytt ptdteéures that arc often
different order if necessary. OQher treatnent steps
ne“r?éﬁﬂf?él faipcoeniivnal eiqctrﬂ@é&eélarlyterfwﬁéw@|Sé@ﬁrf~‘iﬁ?élgmsﬁ Moreover,
t ne PRI sheet
singC Pl LB PR BRSMABL TR, nftvle o oAl B, pleciromaencti
intﬁiﬁér@nderﬁu@gfeaﬁléld lBjer au teendtdridl dgtaidaaftorariee edlrefrergiumﬂtcabver the
relatively h densjty and that operate at hig

entfre xfgetasat| SHrfg‘Fee epd éWScstaéw@&n dutnfoy eé@tnomaapetlc interference
gital canmeras and
S“"B%%?@@Féﬁg% s aﬁéév%glgesgtﬁgﬁ ? ﬁ{ﬁgﬂg& I i nes extending
fr oFu&lu@’hlotéSIbScauSé tienfr@uandyl slysquitedrie@sacan@nt frecdduks. is greatly

It may al so be attached to the enclosure walls of such
redupish VORI desiraragnetie pdeepCce PEPTISOIRAgTEE! conpistipg of only an

d: e t S
oRREORRIR EBILLSHL SN, LD LhE SECLAIGpe MR
withootoa deinprting thetetialy eviti¢chohad soruseltht lotver Strmﬁsllblsetlsfmctory for

pr.event | ocal entrapmsnt of air between
pra@tl%@ét% mHgnistnfercing @atedpldnaeeds ifdp P%@@Fﬁ%ﬂ) IeHues thg fjckness of the

cleBfiiaisRde thre%;fgﬂeH@éts BNy 1a cf/@lsi'éllﬁfP \Mhﬁﬁlaterlal necessary to
attachnent o e ctromaghetic I nter

guarampe dssreqnirshbst] ofSstempth fod theitlecnmemadreyic flmerfeneam)i;@pressmn

it oss'L?bI e to attach the electr.o neti

It Ls
shicht SPFEAR AISETCMBHINDE SFIGHCEHGe PPEF S SHeh aesoging to the invention
car® 'tH.QPéfSreOQ@ rf@lrrﬂe‘anwttﬁaé sﬂﬁ’l‘fe? AR%kné otﬂhﬂ @ @on%Qﬁ?dn%i electrornagnetlc

operating jig for attachnent, and thus essentially
intayotutet suppresadt abdetetht eﬁnctromdgmeeﬁ inteafiercace soffiression sheet of the

invgﬁtg(g? ?Saé?aétlllt‘dr Y f}iarrglﬁo \éggltg%:q%}gafjghel N ts{zggagg‘gétﬁ,lg dgyifessthat have severe
resBRHOAP BN thOho@tibnihg HICBENSthe k}SacE SofP@ReIrOn8ardefic interference
mai ntain the el ectr omagneti C’I nt erference sSuppr essi on

suppagssionasheets.c Alst hetausk gicahaerofmagnetichieteafthrace saprsessfoacsheet can
and thus stab

ver .the enti ttachnment .surf ace, I )
ve Sifiediith bR Set Pone Rl at o ea iBiereRaed suppression

shedH Qﬁ{ &S ﬁfo‘aﬂcéad‘ §iRcss ARSORSE Q%Cﬁ&tﬂhgﬁtl@tlﬁ@m% suppression sheet
surface. Furthernore, because the frequency of

hay sgaier eohfoeatility hwightespead te domplsxissraeeesiapss areldibowedimensional
fofyen an el ectromagnetic interference suppression sheet
°EBnsi sting of only an el ectromagnetic interference

Isupm eRiaitRn, |RYSenBRRIPEBRRUNE-iS gisliblcV & 3MBESI0bGIn a uniform
elect?griarlgnetlc interference suppression effect across the entire attachment area, thus
eliminating the need for designs with excess thickness of the electromagnetic interference
suppression layer to counter in-plane variations in the electromagnetic interference
suppression effect, and this contributes to a smaller electromagnetic interference

suppression sheet thickness and effective utilization of thin electromagnetic interference

suppression layers.
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wi thout a reinforcing material, which has sonewhat

| ower strength, is satisfactory for practical use. If
W@200809mM280 ci ng material is used, it is possiblBCT/US2009/032072

reduce the thickness of the el ectromagnetic

i nterference suppression | ayer and/or reinforcing

mat eri al necessary to guarantee the required | evel of

strength for the el ectromagnetic interference

suppressi on sheet. Since AlasbRst romagneti c

i nterference suppression sheet according to the

I NV RrpicothtardR dxb@prRE orik nbe Headeg®tbediih lde@ilsamml it @fll be appreciated

t hi ckness than a conventional el ectronagnetic )
by ithpse skidled it Eresaiphreasfdisadonsend Waﬁétl@lsé%tth%ﬁlﬁb%meéts described

i i f it:he ' IS e
UL 6 B SHERCF58L 0 USSRl BE oL SR i

dev Eeelnatidintsainpiee Sewddcgronaghdticc intafidemut blygression sheet of the
. positioning and occupyi ng space of el ectropagnetic .
inviepiist ¢samelecd) w%meeae,@z Bt gedromagagic igtseisrraise syrpression layer

| . i i X e e r.essi .

T e o B S T R R R S e WP Blaced a4
unethidk priRgnedstivienddbedies ¢yes & dpphabik PES Mig@t antlan 30eum-thick

produced and as a result, the electromagnetic )
prqsmr@-lsqe@ptgﬁ:ceéihgqm?) tyes haing Rsauctyges sgqr@g@ aqith lattice-like trapezoidal

conf or mabi | | Wi respect to..co x_surface shape

i Qi ggovs dabHbbloui Doyt PHESTER £ ¥ kB5Fe TR ot 15

unPOOUR sidd bdRiMPF$thRh€ adiRr&ldaRhY a PRRI Vo bf Mk 1.2 x 10° um’
el ectromagnetic interference suppression effect across

pett it @ndlé méthat diambieeof 5&0 am, td fabsicat ithd statciurg shdven imeBig. 8. The
for designs with excess thickness of the

groove imghage Vet fisiedriped gﬁ dBCasuppE dags shape ofydie segond structured

surPRUY & he irél'ea%'e aer gf'ﬁrféd%t ds@@ §? ?(EJBI:‘H&E; er1] g&tﬁﬁthfe‘a%%g %cﬁ ‘{hee Splressulre-

i nterference suppression ef , I's contri
seitstiva ®&itedivelayel,eatdr hoggoetd widthtverst éifmnd es shppridthsatothe widest
sheet_ thi ckness and effective utilization of thin i
secHoB Qfy {gﬁﬁt&ﬁ)g%qlgali Hossr$es @hcd u‘ﬁ FlEagegptic interference suppression
tativ '
yGEUShESAEIRER ATAHOSTEN BpUR) TR B Mol B6e, hrough »
thitkieseoSKil Inhd A Boritfe saiplet(Rahplo®)ivdscrabricans i@nble same manner as
vari ations of the enbodinents described bel ow may be
sampis 1Xe PE NG dhakia ke ssuicHeN s B spedhesive ey o Withat doftruchised surface was
resent application. Evaluation sanple: An
el ectromagnetic interference suppression sheet of the
I NV E@Rbluetion sRMIde AAmivastripr Biameth Mchirad@ristic impedance of 50 Q
el ectromagnetic interference suppression layer used in

attaxisd 10 a( Gelsettictmeteridubase dkbB-3Bviprodurt ekayreikndeksjo) was used to
. oyer whic | a a mm t hi ck . ure-sensitiv
sirRFE e P P PAAK SRR ls Bth Sl AR sFRRMoh R, The
mea¥iréhblkvRrasfodrart sRStibvidgashpiasticefilhafoemed 8y kgnrostrip line.
structured surface with lattice-like trapezoida
After positioning the electromagnetic interference suppression sheet sample A or B cut to

us

a 40 mm square on the line and attaching the four sides to the board, the surface was
rubbed with a finger to remove as much of the entrapped air bubbles as possible from
between the line and sample, after which the power loss was measured as described above.

The power loss was calculated by the formula: P = 1 - [S21]* - [S11]* (where S11 is the
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grooves at a groove depth of 10 mm a groove pitch of

0.2 mm a groove w dth of about 15 nm on the side
whomdosgsomi t h t he adherend, and a groove vol uneCoS2009/032072

about 1.2 x 106 nmmB per unit circle with a dianmeter of

500 nm to fabricate the structure showmn in Fig. 8.

The groove di nensi ons were determ ned by neasuring the
re@ﬁﬁ% losp anf S2d ele dhel tighsriesion depss Uit @highertnoaver dpssadgnifying a

uctured surface to

greajhe? %feCt?%u& gegl & E@g?er%gceg%ﬁés? gs\gioeﬁjl %&gr and the groove

W dthn&\mndﬁf titeghpas aliheublel: hwath @dﬂﬁ)l&\ﬂfd&ﬁtthsembbrﬁfd)n it was

of the trapezoi dal cross-section. The el ectromagnetic
possilete sptific and GppPEY dempysy el Tubblesengrpipes gyrgs tackment by

|t

rub%ﬁ%ﬁle §u9ﬂ%£?g ﬁ]eeésllgctgqﬂug %ﬁ% ‘irﬂ@r&é}giﬂ sﬁ%ﬂreé%iﬁ% l%gget with a finger.

Wits @amile BBhowaserf aibbluslatechtiappédéursgnEtachmes maslysshifddeslightly
A, exce t that a pressure-sensitive adhesive | ayer
in msemw o Boped ith ddfingsr faad demage! e dotalty anpessibimnear the center
t strip line with a characteristic
of?ﬁg@%ﬁg@%ﬁg@@%% Wattached to a dielectric materi al
bas @oyiiFto3Bmeasadmeit @bultée Welosm sclotay egmplas Austhetiavention were

simulate wiring for attachnent of the el ectromagnetic

prepaedr $1K atfeled 315 PPEESITHh ?lélﬁ% 8t adhgrengre Jif P%&ag@%@t could be

cor?sﬁs%ﬂt@%e%}méé bl tl'ieeg%fé N chiRnPLARES Qzltfhhhﬁhélﬁglgﬁ'gf 21 bubbles.
rostrip line ter positioning t

Maak@etnemmag nit i powert éosk ercsuicel s pypatés sconriseheetliwanforethe four

A or Bcut to ,a 40 mm square on_.the lin chi ng
evlpgtiong, s S@?%@yl@ dhan Fph ip e, Jir Crce wgge Fitshagth Sample B
COI\#US%E?Qné i IeLonly tfcﬁ‘l ¥fec Bc QEteff@ﬁ%n@@E &@Qna%h%et using a

es-as possi rom en th I ne
pmﬂﬁhemmwhn@humhav@hmewwhh@ﬂwmmﬁwnmasmnﬁdeahedm&hﬁm@eﬂmrbubbb

ent?q%grgeglt _dlgereg %gle]acgsastta\l\%;etgﬁl}fd? l;\l%te Sgwb 1(}%2 Ietgrfl(? rdmcjoI vary toward
[ 1 [ S

o R By sy e st SgUIe 1 EDATLEE (B0 et Fig 12
compacd totimgmeplies Al thatew ére cempketady fpedsSaiobubdidsect .

Condition of entrapped air bubbles: Wth sanple A of

the invention, it was possible to easily and

conpl etely renove air bubbl es entrapped during

attachment by rubbing the surface of the

el ectromagnetic interference suppression sheet with a

finger. Wth sanple B, however, air bubbles entrapped

during attachnent nerely shifted slightly in position

when rubbed with a finger, and renoval was totally

i mpossi bl e near the center of the attachment surface.

Power | oss nmeasurenment results: Wen several sanples A

of the invention were prepared and attached to

mcrostrip |ines as adherends, uniform attachment

coul d be
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consistently perforned over the entire attachnent

surface wi thout inclusion of air bubbles. Measurenent
wo@toovhe2power | oss resulted in stabl e consi st eP@T/USI005632072

for the four evaluations, as shown by (l1)-(4) in the

graph in Fig. 11. On the other hand, with sanple B

correspondi ng to a conventi onal electronagnetlc
Whaisslgisedase suppr essi on sheet using a

pregsurexsen ur ed

surface, %ﬁgg%%n g?ggﬁﬁg#%ﬁm09%§%%¥$%ﬂ% %%%%Ehﬁﬁﬁé

di f beredirbebgachnatfcanbaempranibnt lh?erpthwdfoﬂllﬁf@s tededagnetic

to vary toward reductjon anong the five eval uations,
P0H§ﬂ§W§WﬁQ%$%Q§m@%)m¥h the graph in Fig. 12, conpared

t r I

bub%h@e§@\ﬁg}%e%|§1§&g| Ja}?l‘ﬁse}g@ I%re(fomkfg gll Qe/t c&%ﬁ(ggsﬁ];fta@é Gwith the side
oppasiter ther @neriral ppifass boing shesiat@biprdosiaog with the electromagnetic

el ectromagnetic interference suppression |ayer that
InterderpRGCSHBPIES ST Y fragnet i ¢ powder and an organic

r

ch et B R o AR TdchifR BUREBUAE phflr BRUIY Wossure
sersitivigatibieseet 1syirfadcorined ngthk arudtaitcddutfaceccont act with the

el ectromagnetic interference suppression |ayer,

characterized in that continuous grooves reaching to

t he,out ery, p [ e

| ay3r ar £ Ge R Rl RS SRIEDR SheUCy U] ¥P claim 1.
whetofrc ttho rgtretnagndtict mitdrrane esuppepsies daym Sihthet contains dielectric

according to claiml1l, wherein the el ectromagnetic
poWﬁ@érference suppression |layer further contains

dielectric powder. 3. An el ectromagnetic interference

suppressi on sheet according to claiml1 or 2, wherein

t he3t hi cLélmeasctmﬁndgheticeimfdrﬁrmg;nppﬂessio’mmeen‘ arceriiez to claim 1 or

S siaon layer is. 0.025-
2, %{F‘@p &1yt ﬁﬁﬁa@@?% { the slﬂﬁ%?@ﬁ%@ﬂg afﬁsrrf%@g%wpg??é%?n layer is 0.025-0.3

mmaccording to any one of clains 1 to 3, wherein the
breaki ng strength of the el ectromagnetic interference
suppression |layer is no greater than 14 MPa. 5. An

electro netic interferepce su reSS|on sheet
ol i et SR E S e SRR BN T e dingeto any one of

clahﬁé CK q§s§ %he?é?ﬁ 1R eﬁl%%!ﬁlﬁgsﬁ{rb?ﬂg’éﬂ \6¢ ﬁl‘éhgl%bff@még'}ﬁé% inferference
02- An el ectromagnetic interference

summmsmslayeons Mgeatelamamﬂéiiwgato any one of

5. An electromagnetic interference suppression sheet according to any one of
claims 1 to 4, wherein the thickness of the pressure-sensitive adhesive layer is 0.02-1.0

mm.

6. An electromagnetic interference suppression sheet according to any one of
claims 1 to 5, wherein the grooves formed in the structured surface are defined by a
plurality of structures situated in a regular pattern on the surface and collectively form a
pattern selected from among perpendicular lattice, oblique lattice and hexagonal lattice

forms, and wherein the pitch of the plurality of structures is no greater than 0.4 mm.
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claims 1 to 5 wherein the grooves forned in the

structured surface are defined by a plurality of
WG 20000928€S situated in a regular pattern on tP&r/US2009/032072

surface and collectively forma pattern selected from

anmong perpendi cular lattice, oblique lattice and

hexagonal lattice forns, and wherein the pitch of the

pl ufal i t ypnofleadtompgpefieitqrierense grrewion thapt aweardig tp. any one of

L ect i-C r e ' - -

oy 1L AR b RS EREREL SOuAeosive e
859 urtgr@dteraid e koNalows th globeesis esisust @06 A/ HevEO0 pm diameter.

adhesive layer is 85%or greater, and the vol unme of

the grooves is at |east 1000 nmB8 per 500 mm di aneter.

8. el gctro netic interference suppressi an sheet

accgrdi ng\nt %ecgr??y SR O E[HTE S_“LPRYSSSV’% WRF i any one of
claGR$TPEJ .86hich Agthef eshpigs AREigfdrahg nfiterAN

el ectromagneti c interference suppression sheet

according to claim8, wherein the thickness of the

e 0o SRRk SR SES R0 PR ctim .
whageOdithigkics Nhe egigfodéing htdihil & dodyrSatenhiane 0.08 wirh her

conprises a release liner having a second structured

surface conplenentary to the structured surface of the

pressur e-se Y i.1.u -

Phe Zecond QrismEnal Sh Gt sl el BRSRY by one or
claph€$ 36/19e whigshsfutthweconiitss ¥ ecle@ydiner having a second structured surface

complementary to the structured surface of the pressure-sensitive adhesive layer, and
situated with the second structured surface in contact with the pressure-sensitive adhesive

layer.
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