WO 2010/ 077447PCT/ US2009/ 064338 64738W003 ELECTROVAGNETI C SHI ELDI NG

ARTI CLE TECHNI CAL FI ELD The present invention relates to radio frequency

i denti fi caDi20r/E@NE7 nOr e particularly, to articl esPtConuspsonesss ng

i nf@768WM@0031i N radi o frequency identification 5systenms. BACKGROUND

Radi o frequency identification devices (RFID) carry data or information
that can be accessed by a corresponding receiver. RFID creates an automatic
way to collect information about a product, place, tine or transaction

qui ckly, easily and vviEtllt]Tqr;:iéRo ENPEI¢ SHIEUDIW(P)&?@?IE% contactl ess data

|l i nk, wi thout need for si ght or concerns abou arsh or dirty
environnents that restrict otheppgyy &tmrﬁ)l ogi es such as bar codes. In
addition, RFID is nore than just an ]]Qbé e, It can be used as a data
carrier, w th Thefppeseat inoentloairdigtesrtd tddenfréqueandidaptifddacidn asd, me@essary or

appropriate. The data or_.infornati.on carried and stored within RFID may be
suscept | Brgicudif &gaéﬂflﬁafqr@ﬁotaﬁalgﬁ@élaﬁmrbmaﬁﬁg&%ﬁ?méﬁm RS se

aut horii Z%?st%l@ls.r eceive the data or information. Such unauthorized capture or
receipt of RFID data or information presents a problemfor those wi shing to

carry and store data or information safely within RFID. SUMVARY |In one
aspect, the present invention proBAGdsGROIRNRB| ding article including a

PoPonarre CondOHb bt RO R Bl TR T R Foe ) ROBPEEe T RET "
el ect r omagnetdssedsty £bshrdigoidiag actiotd. RPID$r&Gesad audnpiteweittolce&itpt of data

froma radio frequency informati on conponent by an external device when the
conponentinfosmpéeipaboyt b aradiethplape g rtrapacgiepidgickbn coly g gdthanghyman

pol ygrer i tcehr%)?.g?gfbu(%/eg a%BH'ta?tlﬁe%E 8L INR, \!vﬁl)f(ﬁ{‘% Ae o iglﬁe BF 08kt ot lcdR enﬁ?drt])gug”m her

aspect, sent I nvention provides shi ing article inclu
pol ynmer i chaeshrodudidty stevidoayentsahd restit@tiet hutod Dl tayteiolaispasteas bajcadanin t he

pol yneric conductive |ayer. The shielding article is shaped to
subst ant i 4A1PNsRF Y ROy thigeig aFlrIQq‘L?éiﬁclyt/C"Pﬁl?eo‘F%ta? BAAESHBRENN The

pol ymeri G fPRANGT bRy WAYEH tPiRMiAIGR 8k ﬁ@ée"s&'i‘?eﬁﬁipir&pr&%. &hdigag or
characteristics so as to prevent recelpt of data fromthe radio WO
2010/ 077 44f0RCTidS2008] 868UB3@8d within RFID may be susceptible to dissemination and
15 capture by persons not otherwise authorized to receive the data or information. Such
unauthorized capture or receipt of RFID data or information presents a problem for those

wishing to carry and store data or information safely within RFID.

SUMMARY
In one aspect, the present invention provides a shielding article including a
20 polymeric conductive layer and a protective layer disposed adjacent the polymeric
conductive layer. The polymeric conductive layer provides electromagnetic shielding
characteristics so as to prevent receipt of data from a radio frequency information
component by an external device when the component is located between the external
device on one side and the polymeric conductive and protective layers on the other side.
25 In another aspect, the present invention provides shielding article including a
polymeric conductive layer and a protective layer disposed adjacent the polymeric
conductive layer. The shielding article is shaped to substantially surround a radio
frequency information component. The polymeric conductive layer provides

electromagnetic shielding characteristics so as to prevent receipt of data from the radio



frequency information conponent by an external device when the radio
frequency i nformation conponent and the shielding article are in an

assenbl edwoanfooyoat i on. I n anot her aspect, the pPETAIs2000/064388 i on
provides a nethod including providing a shielding article including a

pol ymeric conductive |layer and a protective |ayer disposed 5adjacent the
pol ymeri c conductive | ayer, disposing a radio frequency information
conponentiTedpaanformpgopheyprRen b herienphdevicgydien die raH® f5eguenedi ng articl e,
shi el din . ' ' I,QF j ncy

it or B B B B o  ze
rel ease of i nflanatheoaspétotie phdetitanivantibn @epvédes y methed meludary ppovigogent .
10The aboye sunmmary of the present invention is not intended to describe
each di sCPGAIRE BRISBARHEANESHPO P GORPPEHEnAT ARM2 BFOteqiiye E%Yégélﬁpose vention.

The £igurgy C@‘ﬂ%gg‘%l?’i\}"lgﬁg ﬁ%’fi‘&@fak&{‘%@%&n Qla!d%"ﬁ@cﬁleﬁ&@‘ﬁz IRsSafght i cul arly

exenplify Tllustr odi nent SCRI PTI ON 'O THE DRAW NGS

15Fi g. 1 dospanswthdrmtitchcpadgpmesecctridonaye layawf dfc sireldixe aplchr, ghieldogdi nent  of

LTS o S R RS

the inpr Ch%%@lte?ﬁdlQilediicagmaﬁpfréiﬂéhﬁﬁ{g?ﬁl%ﬁm?&m RY&de BYinforfitieh GoRbthaddis! e
according to an aspect of the present invention. 20Fi g. 3A-3B are graphs

i |1 ust r atfreggendyenforpederechramasi on resi stance achi eved by a shiel di ng
orLigh 2 2650 chtot . SRARRS o PR LA D 56 o

are graphs illustr np 55 Conbi nat i on

W th abr atiicddscll esbsdiataeonsiiergideyntaicndRhelpregendidvefilien. aTROFiding ahd an

aspect of the present invention. 25Fig. 5 is a front_ view of another

exenpl ar ylcésd drsesintion thap follopeb e gnose prgicelady gxempliailbustipbytiency

infornatk%g)ggﬁggyent according to an aspect of the present invention.

DETAI LED DES ‘ON In the follow ng detail ed description of the

preferred enbodi nents, reference is nade to the acconpanyi ng draw ngs that

forma part hereof The BRAEFNESCRIPTHIONDRJFIHBODRAWINGS way of

illustration, ecific, enbodi nents.in which the invention.ma Qe practiced.
£ & i3t oldng

It 13 to be urdeér'SPGoENTRUC SPHEFUImBbYICHEH S SNEPBE Tbbed
st ruct ur ahiding Y¥AcROHY O dibA¥IEdd IR RPBARS S ponent according to an aspect of

the present invention.

Fig. 2 is a graph illustrating the improved shielding effectiveness achieved by a
shielding article according to an aspect of the present invention.

20 Fig. 3A-3B are graphs illustrating the improved abrasion resistance achieved by a
shielding article according to an aspect of the present invention.

Fig. 4A-4D are graphs illustrating the improved shielding effectiveness in
combination with abrasion resistance achieved by a shielding article according to an
aspect of the present invention.

25 Fig. 5 is a front view of another exemplary embodiment of a shielding article and a

radio frequency information component according to an aspect of the present invention.

DETAILED DESCRIPTION
In the following detailed description of the preferred embodiments, reference is
made to the accompanying drawings that form a part hereof. The accompanying drawings
30 show, by way of illustration, specific embodiments in which the invention may be

practiced. It is to be understood that other embodiments may be utilized, and structural or
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| ogi cal changes may be nmade w thout departing fromthe scope of the present
i nvention. The follow ng detail ed description, therefore, is not to be

t aken i n wOl20rva7743g sense, and the scope of the inventi eaTius2eefb4388l by t he
appended clains. In one aspect, the present invention includes a

mul ti-layer shielding article that is 5Suseful for shielding radio frequency
|dent|f|cat|on devices by interfering with or cutting off the electrical or
magnet i c lpgigile ﬁlﬁ%‘ﬁ@éwd%fb aedestithavg depagiing framithe &gpe pbibcoresertisreigingt i c

equi pnent , r I
dovi cog. TegoRgkhRNCERCEBUATRGL nEERE ¥ A SRV LAGTin Pin e AR e e
accordingcm@nahhéﬁﬂﬁmmmtm@&ﬁﬁ&&bywheagmmdemvhﬂﬁson Shleldlng artlcle 2

i ncludes a polyneric conductive. | ayer 4]M§§protect|ve | and an

opt i onal adheslwae peReeh the prewnt ma@tpnae‘f B Es Sé“ei%ﬂ%i aléltcw aljigyer 4
and pr ot GGEfY for sﬁﬁéﬁfm%radﬁ’ﬂ*r%cﬁﬁﬁ&ﬁd@&%ﬁ%ﬁ YEvibeWs 1n1.%rf@flﬁ% L% cutting

el ectromagnetic shielding characteristics so as to prevent recel pt of data
froma raﬂfmefete@thmymagﬁeuc ratdio Guquoepdaecingldgiay caittedXten nal  devi ce (not

shown) n.the 15pol onducti ve and rotect ve | ayers are |pcated
Dot webn. (HEERHERTIE CHBUIE TGRS SR TE e N Ty 5o AL SRR EYSHF of rmt | on
conponentdcQtc§.he other side. In the embodinent shown in Fig. 1, shielding
article 2 is positioned relative to radio frequency infornmation conponent

10 such that Eogyhiélmsttatmd@@mw Iemjaedlmtnf af;aeémlémng@rtﬁql@@fv@rrhyg tadnor mat i on
co nent_ 10. rtlc S|t|oned
ol BT ve 8% oF B BTRRe) S Bwtliah 2 B Bhe e e NPT TS cct i ve
| ayer 6 fza@@soteaweoaidfeguﬁruhyoptﬂtbh@lraaaémw1a9&rﬁ)mﬁmnedGetvdeen Fb@n&ﬁbodl ment
shown in Fi ymeric conductive |layer 4 includes a polyneric |ayer 12

and a corﬁﬁl’ﬁg‘ﬂqtl\)’é 14Y§§/éran@rq§¢0§lﬁééaéfér 6@0&W9rﬁ%¢qnéu¢ta‘3¢éayexé Prevhefuct i ve | ayer
14 may bee d ORI &Y %ﬁ% &ihg %hé}gcta%%&‘% hscto xf‘eh feeip ?b’ﬁ t8Rom%: @d by

chem cal ep03| I on ectr physical” deposition
25(such dsgquenay. mf(ﬁmumbreconmg)nenoro laynyn erttémal &vldez(béteshmhhwﬁen Akt ernati vel y,

conductive | ayer | am nat ed onto polyneric 12, | n place of
or ? addioly® Ct‘ES) BﬁHﬁ&P PECLECIyS layess arsgq%é CEVEEB %’it?%l qexiFSON P ERy

i ncl ude a; ROIVNES tQid @é’cﬁfen%szfdrh{aﬁgn% ngo&amy%' oHfer RSt incth€8mbE@hWAET | C
llayer 12 may include any suitable ric material, including but not

limted tshopoliyEsst érshigdding prtoby? srr@,snpmb@o&zlmb@nat@iio &ngucpoy yéomydtiene. | n
one 30enbodi nent ,. pol i | ayer has, a thi ckness the .r e.of 0.02
ot o o garon] oRe (L ey neHs Caraivy e £CS TR ey an R it 4

i ncl udes o%nip@ﬂ@dt IQf hﬁﬁl@@%’m&ﬁnﬁ&hy\@ﬁﬂélcﬁng hrkiske 2 Iﬁy% 9&351%&&%1&1@& foal so
referred to as "primng") and a second | ayer of

20120 07744¢p@mwsmogﬂogemscqmmm Hosucla Khag prodgesive eayer 6fe@§s radisver coat ") .

First nickel |a & n ond ni 20 are
deposi t ed et Rl RdRE SRRSO n 1% cn RSt BREHEE L BB et hoo
known i n doh@uaivt layRol yishiides alpayseficritdaypraRiades cohidifctiot @iyer f4 @xpd¥ctiiohy for
the final use of shielding article 2, while it also has sufficient rigidity
for use inPlYAFIGRYSI2s6epditive byeptbraxbe fagmeddy metylirag neymsoc fyeei Hher

side of GRS, elgayb?rchégndﬂ 8éﬂogﬁ109?§1fcﬁ as, e.g., electroplating), physical deposition

25 (such as, e.g., sputtering), or any other suitable method. Alternatively, conductive layer 14
may be laminated onto polymeric layer 12. In place of or in addition to conductive layer
14, polymeric conductive layer 4 may include a polymeric layer 12 filled with conductive
particles. Polymeric layer 12 may include any suitable polymeric material, including but
not limited to polyester, polypropylene, polycarbonate, and polyethylene. In one

30 embodiment, polymeric layer 12 has a thickness in the range of 0.02 mm to 0.08 mm. In
the embodiment shown in Fig. 1, conductive layer 14 includes a layer of copper 18

between a first layer of nickel 16 (also referred to as “priming”) and a second layer of
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adhesion to polyneric |layer 12 than copper al one and al so serve as
corrosion protection |layers for copper |ayer 18. Copper |ayer 18 provides
excel | entwelzeawa7re#al conductivity to all ow t he construcPCoUSL@Iact33qs a
shielding article for radio frequency information conponent 10. In one
enbodi ment, first nickel |ayer 16 has a thickness in the range of 100 10to
400 Angstronséélo to 40 nm, copper layer 18 has a thickness in the range

of 1000 tmcksd (W@fWO@aWV@%O%D i) nick dayse Eorr@pperdiet 1Badndr 20 has a
t hi ck in ¢ : ,
prL?eP?ng%%géﬁ?ﬁ%gﬁ?F?féggéﬁF% %?99g§£€5§%9ﬁ§§%éé?iﬁg§ﬂ5§§3$%ﬁﬁh2 range of

100 to 200itdslgsdctiandsknp®® ih theft. Po)ymaiedpgsr 10ayeriddSulfadsen fickibilkpdéssthé n t he
range of 1600 to. 18 Angstrong (160 to 180 nn),. and second nicke] 15l ayer
20 has a f%fw? e%féfséle?qo\n w%ctea?ng*glﬂaflt egmhwu%tfee%ﬁ@g{f%%u&ez@ ﬂiednate’ nm. The
preferre i [ : I I terial
Pl ot bi 11 Icp R pisk ek by ORIt QUG B AP e R RBGR Bl T o

f or el ectadheadn mgrdiyrotrio/laysr 12rtbarcorppesilome prdotlectieinamas doapeios poftediionkel 16,

20 are defined herein as ers jncluding.at | east one. of ni,ckel. (Ni

2D crer aSRorant Dt iy Ry fore oS lensBSH eBIEALSEEo 0y (e
20aust enidliot Mk ehBtrubASED UReS idigngavailé ARy AdgicnthenfbrRdRndesi gnati on
| NCONEL from Special Metals Corporation, New Hartford, New York, U S A
Layer of coopoeeentl@. Insongeibodtménds fishniglsel dayeny@has sdiidktiessgn die hegsel 1de of
co r d coppe I 1.qys. I n e enbodi nent r ot ect j | ayer 6
CoPRE es WoB NS PERS 11030 4O, coprgy okt A s ETRERE Bme PG oE 1P, Vel
the pol yeserAngapens Clodtte d0Wnin), 4d seEidgadhet a60e20 g a2hrkads abihe rungder t he

trade desiqnation Tuf QU N from 3M Conpany, St. Paul, M nnesota, U S A
Tuf QUI N o¥flaP o PoRARHIemsdip & 60 e la gpudfiered pagodiment dirgjarike! @ al s

conbi ned ;w . i I r ! iC
fiper. TURonNE st e BEREBRIBFle S A S| R i) Sl B | SR EAY

f | exi bl e thekhgsairetha margpeelf y 68WItd EXDOf oagstrogh (1 @npdi8anur)earel second deltel

i nsul ation appl.icati.ons. In another_ enbodi ment rotective |ayer 30

i neludes 1%“2_5%? & iagiers Indhe Fnge of %%t.O,“%Pr@lgéiraﬁ? P agomnmy, e BT gnder
the tr adefaﬁ’fe% lo@ ARt ANINGVES oM Fesirkd bHYn UV M A NSRRI 5y and réﬁ%ﬂﬂﬁ‘ﬂy’

W I m ngton, Delaware, U S. A Protective layer 6 1s typlcayly capable of
of f eri ng winEmproadingradtecitté anoun oL AR 181764 dZRETAIUSROGINVEE 4838 8orfeumh as,

e.g., protection_against. rroslon), as | I. as, physical. profection.(such

ne o b PrFeiaetanas abnicRoand absfied Forcins 1BRbon LR o AN aOP 98 | ayer
is used tQcRP) okt aldbyealBMBienfictRcRRLYBRIsUFerePdUGIch v, d.BYBE 4.
Adhesi ve | ayer na{ i nclude a pressure sensitive adheihéﬁ&ﬁigSA)’ a heat

act 2@ at edaighigisinickel-piyayl superdlbsty ayeilabledmdes ithedradglegienatio EL jiom g
nonconducd i ve sikve, a copduct i e hesj Ve, Qr ot her sujdabl e
adhesi ve%p,&alﬁl ﬁfjepa‘fs #?3ryp8ra%§n$rlgewﬁ rﬁ%orgg‘lq%ws&l'orﬁ, Ul Aaf'%zﬁlr %tlh ¢Opper 1 iS

esive r y incru corrosion i n-one
enbodi mendefinadlh@sinvs allayee indBudias atdcdshbekospper Cuhend esger ffoyd. 01 nmm to
0.04 mm The shieldinq article described herein has nunerous

advant ages f orlnopg cpRedinyal PIgede lase ipgludaggwl vaips ninsg 62atet withédcr i bed
I n great qﬁo&’;ﬁi@'cl)atﬁl%l, W as, e.g., the polyester paper coated with an inorganic coating

25 available under the trade designation TufQUIN from 3M Company, St. Paul, Minnesota,
U.S.A. TufQUIN offers the high-temperature capabilities of inorganic materials combined
with the high mechanical strength gained by the use of organic fiber. TufQUIN papers can
be combined with polyester film to form a flexible laminate uniquely suited for high
temperature electrical insulation applications. In another embodiment, protective layer 6

30 includes an aramid paper, such as, e.g., the aramid paper available under the trade
designation NOMEX from E. I. du Pont de Nemours and Company, Wilmington,

Delaware, U.S.A. Protective layer 6 is typically capable of offering chemical protection
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Abr asi on Resi stance and Shi el ding Effectiveness Useful benefits of a
shielding article according to an aspect of the present invention include
its abraswonoregirerance and its shiel ding effectivenesspPCirspaons4as ar t he
conbi nati on thereof. 15Abrasion testing on shielding articles according to
an aspect of the present invention and conventional shielding articles was
conducted to determ ne the abrasion resistance of the shielding articles.
The abr adPéih 8568+ APLesHien e cpwasigomsmgll 45 rhysiceviretgctitesSthettdard Gui de
for Abra Textile Fabrics (Rotary Platform Doubl e-Head
Met hod) jg#%ﬁﬁﬁggéig?agT8%9007). Crcul ar test sanples of the shielding
20arti cl es werle ope emabﬁdlenEadlmstmaya&rph&dhatboad profedtine haycdOtat cm

di anmeter and a.6 di anet er e cenIe of the test.saq&ge“ The

fol | owi NP EREICLoRppPeiyC p‘f*g%f‘e?ﬁé’ ayet sfPaSé 84 PIFIUTE AEPSIH AEFBYS anpl es
of Sy el dbad) afiidaChiBrc NBhAAINGL OO YHBE il a@ﬁ[e%{velgn SRUR AdHelge RO! vest et

and havi ng a’thi ckness of a (0.05 , T1rst nic | ayer

havi ng a nohcaiduess mﬁleabmtatconamctm@dhermo(ahﬁ'mh@r suﬂdﬁpedhdsezye&dli@nhaw ng a
thicknes 25 f about ,1700 Angstr 7 second, ni.c 20 havi ng
2"t bt clonda S RaEa8 A GORAYEE HOTor D A FTRRARES eSS CUNEr  si ng &
pressur e (fRR&dsk iV@ed sﬁmanR§AboqmqnﬂaV|ng a thickness of about 0.025 mm
and protective |ayer conprising Tuf QU N 110 and having a thickness of
about 3.0 nil 1(@ S(hB:ldmg artit essrd:mélh@senlb@% Iam@lerqmdmmt@g@afnmt%mtqmﬂeé hi el di ng
article 2 | | udi [ic Ia 12 co risj ester and 30having a
t hi !: ness ng Tbo flt}g(fp d gl‘ﬁa%eéa bedfm teﬁ dg %b%FV%// 16 having a

t hi cknessaghsiah RatistdBd AdEHhid NG E(fﬁb&lmﬁsss copper | ayer 18 havi ng a
t hi ckness of about 1700 Angstrons (170 nm, second nickel |layer 20 having a

t hi ckness of dbwiitl bspdfitpafs shigiding é\mlz@@L@f@vgwirp@w@@f@lmremeg@el@tm nny,

R R R T R R T

and havi nheraoft hi ckness of about 3.0 m | (O. 08 nm . Cbnparatlve test sanples
C105_and C106 Wg e sa | es of a conyv éntlon shi el di rtlcle i ncludi ng an
al ufd num f oi | ARPAEPD aURHY shigldmeakidssacser o g B & f&eareﬁ@aﬁ ective
l'ayer conprdngiohdnd YWEKnEOA E'l%!dﬂ% aﬁ‘ﬂ&l@é GRO&sRILOEd BPAULmARB IR TLrabiYEK 1S a
brand of flashspun high-density polyethylene fibers, a synthetic materi al
avai | abl eesistamckof the shaeldiBgnttidies. Ehﬂ:rdmsommstu@wpaquuwﬂ gemgalon, Del awar e,

US A Co t t 107 and. 108

convent | JHOF™ T SieRG R BF AERR g it abTrH AL P> AR QDI PEr
having a E&M&H@%Wﬁhoh@@@m D28Rsen-egct2088A AikuRr ReadanPRal FehPIIgiaki ve
| ayer conprising vinyl and having a thickness of about 690 pm A Taber

abra&er m@ﬁﬁmerewwar@bﬁeclf ﬁeétrﬁam@lfehadlarfhhmth(ég 4@111)?‘1@?}{1@@16%@&/@31@@3 New

York, U. d the |.es ol | owi ha ;manner.
Thest eor ilnsptiie HPEE ch el B8 Gl Menlle Aa TARIER 5P sl Pl PR T

protecti Vst @y@lesolfmtama 19D ivedreléangpley df sﬁieﬁhﬁ@@ﬂtﬂ@@: UircluBirgSolidn @iy lagéroin
wheel , avail able from 15Taber I ndustries of North Tonawanda, New YorKk,

U S A, waSPrsEgaohegepmnd myings iidnesretipoe Zherild 0degpm), JHt eekeb ey
appl i ed % ﬁabfﬁl ?c%nef%‘égﬁcﬁm 6% %Q}omsl %’n Q(Spr%'ép& %P&?Iﬁa a ﬁﬁf&n@:@s wer e

perforne at a s ee ute (¢ raser
mackd ne. cﬁmbmﬁdﬂﬁoemgmﬁﬁnsmaonnﬁlﬂﬁommdwE&O&mrZomﬁﬂngychmanQOEMnmwforned
t f 60 ' th th b f t
? heaagfgéip%% Pl%é O nrn adhergllve ayer(S omprlvs\qng a pres%m% srerellssltei\\rfe %glllvg ?PS@ er
and having a thickness of about 0.025 mm, and protective layer 6 comprising TufQUIN

110 and having a thickness of about 3.0 mil (0.08 mm). Test samples 103 and 104 were
samples of shielding article 2 including polymeric layer 12 comprising polyester and

30 having a thickness of about 2.0 mil (0.05 mm), first nickel layer 16 having a thickness of
about 150 Angstroms (15 nm), copper layer 18 having a thickness of about 1700
Angstroms (170 nm), second nickel layer 20 having a thickness of about 300 Angstroms
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20had stopped, the test sanples were visually inspected for signs of
degradation. The results of the abrasion testing descri bed above are shown
i n Tabl e WO 20ul7e441 Sanpl e Description No. of Cycl es Re®airtuss3ampbs3d01l 500
No wear Sanple 103 500 No wear Sanple C105 500 Significant wear Sanple C107
500 No wear Sanple 102 2,000 Slight wear

(30 nm), adhesive layer 8 comprising a pressure sensitive adhesive (PSA) and having a
thickness of about 0.025 mm, and protective layer 6 comprising NOMEX 410 and having
a thickness of about 3.0 mil (0.08 mm). Comparative test samples C105 and C106 were
samples of a conventional shielding article including an aluminum foil layer having a
5 thickness of about 6 um and a protective layer comprising TY VEK and having a thickness

of about 508 um. TYVEK is a brand of flashspun high-density polyethylene fibers, a
synthetic material available from E. I. du Pont de Nemours and Company, Wilmington,
Delaware, U.S.A. Comparative test samples C107 and C108 were samples of a
conventional shielding article including a free floating aluminum foil having a thickness of

10 about 23 um enclosed by a heat sealed protective layer comprising vinyl and having a
thickness of about 690 um. A Taber abraser machine, available from Taber Industries of
North Tonawanda, New York, U.S.A., was used to abrade the test samples in the
following manner. The test samples were placed on the abraser holding apparatus with the
protective layer of the shielding article facing up. A CS-10 abrasion wheel, available from

15 Taber Industries of North Tonawanda, New York, U.S.A., was installed on the abraser
machine and a test load of 500 g applied to the wheel. For samples 101, 103, C105 and
C107, 500 cycles were performed at a speed of 60 cycles per minute (cpm) with the
abraser machine. For samples 102, 104, C106 and C108, 2,000 cycles were performed at a
speed of 60 cycles per minute (cpm) with the abraser machine. After the abraser machine

20 had stopped, the test samples were visually inspected for signs of degradation. The results

of the abrasion testing described above are shown in Table 1.

Table 1
Sample Description | No. of Cycles | Result
Sample 101 500 No wear
Sample 103 500 No wear
Sample C105 500 Significant wear
Sample C107 500 No wear
Sample 102 2,000 Slight wear
Sample 104 2,000 No wear
Sample C106 2,000 Abraded through
Sample C108 2,000 No wear
25 Abrasion testing on protective layers of shielding articles according to an aspect of

the present invention and protective layers of conventional shielding articles was
6



Sampl e 104 2,000 No wear Sanple Cl06 2,000 Abraded through Sanple C108
2,000 No wear 25Abrasion testing on protective |ayers of shielding

articl es wocordiTmg7t o an aspect of the present inventi oRCIUS2M0O643681 ve

| ayers of conventional shielding articles was 6 WD

2010/ 077447PCT/ US2009/ 064338 conducted to determ ne the effect on abrasion
resi stance due to water penetration. The abrasion testing was conducted
gener al | yonguqteshiortstarmencshe atiedt @n abragionfresistale 4F shWRES peichitien.dihcText i | e

Fabr ics ( %%sf}fn%ef t\xf/a%r g%g#%ipée%e qoﬁ@%llﬂgqﬂe éﬁerPG%ﬁ%%or Jaél(oﬁOO?)

G rcul ar es 0 otective ers were prep are ach test
sanpl e ShHadistande ﬂaf Toahie Fdlidics (Rﬁ@arﬂPlaffeﬂR,rD@mﬂie Heéd mmmdamm[ Dhadgd i n the
center of t t sanple. The follow ng test sanples re prePare . Test

sanpl es 25128% 55%!%2@@8@@@ S@ém%gte&tr-veplﬁm%merwen)aé Eagh &t RIS di ng

artigle Z,,4prof ﬁféh 61’(?4 'c%%{an‘i%té‘r%&r al St A I E e H@m%@ﬁtepé‘f"th@%s@ t hi ckness
of about 3.0 ml Conparative test sanples 04, C205 and C206

wer e sar‘rmlam@leoffhafqﬂwtlegtem/sanipd@severepr@amdnvﬁnsampia,i 2(110§ﬂ2 ehd2Owaret i cl e,

th tect EK 10 t hi ck f about
510 m1 CompS et B B 68 M ndr OB HRCHFos BB, 5 o nut o5,
sanpl es 2030RNN 1GBGRI WeYiRg 5 ARKIRkss B MRWES 0TI (208 AR SompRdrisan®l es 203 and

C206 were soaked in water for 48 hours. A Taber abraser nmchi ne was used to
abr ade t rﬁempéesstCZ;f)én@I(é‘isandnCz(}éewerr@Isammliesngf aravenestive Fyer elesconyamipings wer e

Pl at§ d on hletl]c?lng artlcFee{he protectlv% lg%%acg)raﬁprlsmgﬁ"YVEK 1025D and having a thickness of
about 5.0 mil (0.13 mm). Samples 201 and C204 were soaked in water for 5 minutes,
samples 202 and C205 were soaked in water for 24 hours, and samples 203 and C206 were
soaked in water for 48 hours. A Taber abraser machine was used to abrade the test samples
in the following manner. The test samples were placed on the abraser holding apparatus. A

15 CS-10 abrasion wheel was installed on the abraser machine and a test load of 500 g
applied to the wheel. 500 cycles were performed at a speed of 60 cycles per minute (cpm)
with the abraser machine. After the abraser machine had stopped, the test samples were
visually inspected for signs of degradation. The results of the abrasion testing described

above are shown in Table 2.

20
Table 2

Sample Description | Water Soak Time | Result

Sample 201 5 minutes No wear

Sample C204 5 minutes Significant wear

Sample 202 24 hours Slight wear

Sample C205 24 hours Abraded through

Sample 203 48 hours Slight wear

Sample C206 48 hours Abraded through

As can be seen from the abrasion test results shown in Table 1 and Table 2, the
protective layer of a shielding article according to an aspect of the present invention

25 provides protection to the polymeric conductive layer of the shielding article to prevent the

polymeric conductive layer from being abraded.



15CS- 10 abrasion wheel was installed on the abraser machine and a test | oad
of 500 g applied to the wheel. 500 cycles were perforned at a speed of 60
cycl es pewormnrou7es4fcpn) with the abraser machi ne. After PChaSalmoassss machi ne
had stopped, the test sanples were visually inspected for signs of
degradation. The results of the abrasion testing described above are shown
in Table 2. 20 Table 2 Sanple Description Water Soak Tinme Result Sanple 201
Sanpl e C204 Sayhldingeiicdarpppes ey erghision shpdliggapickes eo@eding e Hutwscts

m nut es ars, 4.8 s Lonif Sl i ght
wear Abr ?ﬁé@eoﬁlﬁéfegﬁgﬁg%ﬁ“gﬁﬁ Cv(\)ggér{{t%élgsg%g&‘ﬁ% ?%%be}\%%/&es ”S(%:Igﬂh%g?(ggéetﬁ%?%m t he
abr asi on thesticldegylctformhmenf ithe shadddiag drtehd. Tadbdhécl@ingteffectpreatsct i ve | ayer of
a shielding article according to a ect of the present invention

25pr ovi deBSHGEEELSi Wi f%nqd%@%@anifﬁﬁnf ?‘iﬁ)&g}%g‘@tsitwa’f‘{a%f; MgthadHer shi el di ng
art i o] e_UacRUANE R fBGOlNERS ShcRAQARLAEnd QY PRI LM RRANA P gsled. WO
2010/ 07744 7PCT/ US2009/ 064338 I el ding effectiveness neasurenents on

shi el di ngt936ti ¥ dbe &dloonal regt Lampéas vaspecpaetl. Tése spnes 8t wianwsanplermfand
conventi onal ,.shi el di rticles were conducted.to determ t he shiel di ng
per f of LGRS esleh el S e T OTR P BERG 6T el e as

nmeasur eMBR{cRndE beatkRindwahe ¢ .08 aeh akiky nfcRbl 19VNG HabRio St tBREAT of 85dut Ve hod
for S5Measuring the El ectromagnetic Shiel ding Effectiveness of Planar

Mat er i al SAURSTNMND(LOBB),coper |ayee 18 bhyiogi tlyckress osehopt EHOwengstiome f&fked. Test
S 20 TR R RSP APy 12
first ni akgdr 8l ydiisibg d1aviso@ sendifivekdhesise OFS Ahaidthalh@ ARBEAES BB alick® nMm) ,
copper |2 ()e2rS nllgl, 21?(\1/ 1iorr(]) ec?ivé Paiy(e:rkg ggnslpr(i)sfing;;jl "?"S%JéUI%\? 10100 2'161\121 Sa}vgn%r;sthgc]k;eoss of
about 3.0 mil (0.08 mm). Test sample 302 was a sample of shielding article 2 including
polymeric layer 12 comprising polyester and having a thickness of about 2.0 mil (0.05
15 mm), first nickel layer 16 having a thickness of about 150 Angstroms (15 nm), copper
layer 18 having a thickness of about 1700 Angstroms (170 nm), second nickel layer 20
having a thickness of about 300 Angstroms (30 nm), adhesive layer 8 comprising a
pressure sensitive adhesive (PSA) and having a thickness of about 0.025 mm, and
protective layer 6 comprising NOMEX 410 and having a thickness of about 3.0 mil (0.08
20 mm). Comparative test sample C303 was a sample of a conventional shielding article
including an aluminum foil layer having a thickness of about 6 um and a protective layer
comprising TYVEK and having a thickness of about 508 pm. Comparative test sample
C304 was a sample of a conventional shielding article including a free floating aluminum
foil having a thickness of about 23 pum enclosed by a heat sealed protective layer
25 comprising vinyl and having a thickness of about 690 um. Comparative test sample C305
was a sample of a conventional shielding article including an aluminum layer having a
thickness of about 6.4 um sandwiched by a protective layer comprising paper and having a
thickness of about 544 pm. The results of the shielding effectiveness measurements
described above are shown in Fig. 2.
30 As can be seen from the shielding effectiveness measurements shown in Fig. 2, a
shielding article according to an aspect of the present invention provides consistent

shielding effectiveness across a frequency range of about 300 kHz to about 1 GHz, while
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10nm, second nickel layer 20 having a thickness of about 300 Angstrons (30
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aspect ofcnbiig BRI &S &tink M€ @Mdﬁ'atea g f&meﬁi&ﬁgﬁﬂestséahﬂéé'o@ %e%iﬁél&ﬁlngs Was
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thlckness han e of the sh d|n rt| a result of a aS| 0 testlng,
bnd't ho_ RPABATISH s eP B st oy T 0T HES 47 s e b g Beche

shi el di ngn@uding !psﬁjmemq K?P'l@%b@@rl&lﬁg bb@gstmciqgﬂﬁlgcattﬁfékﬁ@s@ oF albduy 2fo%110w ng
the Standard Guide f rasi on Resistance of Textile Fabrics (Rotary

Pl a9 or m@@émﬁm@a&ch@tmw% Ixsg Dthickpggwt.about b@@h@ﬁtromhél%mbl di ng
ef fecti veness nea errent SRR & cpr})o gﬁ%g \er aISI ?{Zp OWI ng mc St andard
Test Met ROAPF o ReSLar RS KNP 8635°0 Stgmsdl Tl WY -eFy sy

Surl magnet | I veness of

Pl anar Nﬁaﬁrlzalhavﬁgﬁ%l&é&%faonl930(T AngARIMCBO0AS, amreasa: iyct &8émpEsing hol e
in the center of the test sanple is required for placenent on the abr aser

hol di ng passararsnsiipaedhsive (15 Arag ey gy thickaer @f bt 928 e ngpd
ef f ect| V?{ﬂ&%éﬁve a{mﬁ%tcggxﬁm% %"ﬁé@[}lﬂoﬁb ﬁ?éaaﬁé & %hicPHRS bELRSE 3 8l ?0.0EW the

like is require overcone t
25 mm). Test samples 403 and 404 were samples of shielding article 2 including polymeric

layer 12 comprising polyester and having a thickness of about 2.0 mil (0.05 mm), first
nickel layer 16 having a thickness of about 150 Angstroms (15 nm), copper layer 18
having a thickness of about 1700 Angstroms (170 nm), second nickel layer 20 having a
thickness of about 300 Angstroms (30 nm), adhesive layer 8 comprising a pressure

30 sensitive adhesive (PSA) and having a thickness of about 0.025 mm, and protective layer 6
comprising NOMEX 410 and having a thickness of about 3.0 mil (0.08 mm). Test samples
405 and 406 were samples of shielding article 2 including polymeric layer 12 comprising
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chal l enge, the testing was conducted as follows. Crcular test sanples of
the shielding articles were prepared. Each test sanple had a 4.1 inch (10.4
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sampl es s rﬁéHs@r%HQShlél@ dif&ctla_éh%sé kdsuRimHBSSE (| KED 206 SERevdresémpas®! es was
nmeasured. A Mettler PM 1 SEremsmn scale, available from Mettler-Tol edo

I nc20  Coltadpigamintiioimpestofahaholejmthe e dampleneabihe paichef teééftanmé@rpl e mass.

The shi el di.ng .ef f ctlv ness of~-.£ h pune test Sa
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hole in tdh&ldlﬁgbfféamah@s sh@ww@m@mﬁcm&hﬁf@eﬁces @B@\l'e%ﬁ sirﬁplewieemw@uh a
ef fecti veness neasurenent. The shjielding effectiveness (5E3) of the patched
test sanplobsVeRss sAakes m&‘@surgﬂ\w@hdh%@at@h fedtboy ahwsy michingreiraned tosprades gp

and SE3 whl ?eslﬁé% PG tl‘?e%ﬁo@ e[ﬁertﬂnlr%? THAGed gBﬁﬁEs ﬁéd]? eﬁ%}nglllén %brﬁ&? test
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ffecti d fi ff t d
W hon hapa el e s eEr 080\ ¢ VG TREERST 2 rRBB O} HEEs mmehi ne
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sanpl es were placed ‘'on the abraser 25hol di ng appar at us 10 abraS|on
wheel wasycles tawvhigh pomts the taabsaagdes were i¢mporanky rampest fromabic d‘ira@i)o g applied

to the wheel. 7,000 cycle r for d at eed of 60 c e
m nute (B PRTERA L QT erdar1ad wr B st heRer B ST sBped at
evesy S0Gnass change of each of the sarnples asa result of abrasion testing was calculated using the
formula (M2-M1)/M1) x 100%. The thickness change of cach of the samples as a result
of abrasion testing was calculated using the formula ((T2-T1)/T1) x 100%. For the
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cycles at which points the test sanples were tenporarily renmoved fromthe
abraser machine for mass (M), thickness (T2), and shielding effectiveness
measur enewo2010li1e4430mass change of each of the sanpl es &sTAISE@OO6433%f
abrasion testing was cal culated using the fornmula ((M2-M)/ ML) x 100% The
thi ckness change of each of the sanples as a result of abrasion testing was
cal culated using the formula ((T2-T1)/T1) x 100% For the WO )
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conventi onal shleldlng articles and a shielding article according to an
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TYVEK. This is .an unexpect. unknomn vant age of
Tut 801 n ARG AR 80, B bR s T s R Rl pe SR R et
shown i n drii@es &R, a shicldiapiagiold fgoalitd ©l @ 3 bﬁthreg)rés@ntaﬁv@ﬁﬂ@ﬁeﬁclwdmg he
present invention including a protective |layer conprising Tuf QU N or NOVEX
provi des PAR(CEtHYSrlavE op@FiFHE fantekwl ip iy agHicyreates! andragyiovsly Belinomance over
conventlqﬁgtlgghﬁ{gngTgﬁgg £51 R0y shleldlng article according to an
aspect of e pres i nvention inc |ng a protective layer conprising
TYVEK. This |sAﬁmmumex@eﬁbmﬁhaﬂﬂd@mﬁmﬂmmghmamm@mmmsﬂmahthqﬁGBmaage of
Tuf I N and PCNEX. 20As can be seen fromthe shielding effectiveness

r emeted 1% Bl arcprding ta An aspsct ?{f@e PHSRinntigh inedyding 3 BOISHYC on t he
shi el di Nga }éhyﬁg G3FQOIN 8r mm Oﬁ?awaést dnclhﬁar@x%@lgi eHoRfartce vith Rghget of
t he presen |nv ntion 1s mninmnal r exanpl e rring to Figs. 4A and
4C, afteﬁo@bﬁ®®n¢ymﬂame@Wmahmasnmmak@&ﬂmngaﬂwkwhadgsh@khggmmnkhmwmﬁegs t han

5 dB in shieldin fectiveness across a fr ra 0 00 MHz
vas mens Pah eilohe fehiy i Ret e bk R Se s CRETisnle DrVEKeThR

shi el di ngs eh flﬁé%c?)bé’t@d‘ B8P @fvlo@slg@ﬂkﬁdm QRAk] aabiih gl ST AQUINSla8d NOSIESND f i cant .
For exanple, referring to Fi 4B and 4D, after 6,000 cycles of abrasion
tes?® ng, a si ghifandwrseen &md% @inelndmgs?ﬁfeéﬂlmnﬁ@s ra¢gsucent ownae Fs §Aa

f requenc ge of . O 1 00 asur ln a rring to
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4A and 4C, after 6,000 cycles of abrasion testing, a change of generally less than 5 dB in
shielding effectiveness across a frequency range of 0 to 1,000 MHz was measured. In
25 contrast, the impact of abrasion testing on the shielding effectiveness of a conventional
shielding article is significant. For example, referring to Figs. 4B and 4D, after 6,000
cycles of abrasion testing, a significant reduction in shielding effectiveness across a
frequency range of 0 to 1,000 MHz was measured.
In addition, referring to Fig. 4C, a shielding article according to an aspect of the
30 present invention including a protective layer comprising TufQUIN or NOMEX provides
an improved performance with regards to abrasion resistance in combination with

shielding effectiveness over a shielding article according to an aspect of the present
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an i nproved performance with regards to abrasion resistance in conbination
with shielding effectiveness over a shielding article according to an
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and rote tlve I% 6 conprising Tuf QU N 110 and having a thickness of

abo ?ﬁel CHHOEBICAYCS- Test sanpl e 25502 was a sanpl e of shi el di ng

articl e 2 i nC'T&H&l&Bsﬂ%éﬁﬁ%ﬁ&té (ﬁb’ﬁﬁelél% %ﬁ@és‘a%b&‘&m%%ﬁﬁ%&%t Ge Bf%\éérﬁg a

t hi ckness of about 2.0 ml (O %I rst nickel “Tayer havi hg a

t hi cknesgsnefntiaheod cdB@nogd Blnlolmlulgamﬁclnmv;:rem@pmmted dhe tfollkﬁvmgvasn@naples

t hi ckness of about 0 170 n Co nickel 20. having a
thi cknossSF PABBIT. H50HAGESPbAES ¢ SEmRlCT biahESs PheR A B g E i Tiong s
pressure 1&@339%&«@@1@1@ %§ly‘é§tel( 3 Navafpth MRakh8d o aBELt I &K1 DS nﬁﬁ% Fpaut 0.025
mm and protective |ayer conprising NOVEX 410 and having a thickness of

abo 3. Quekel layor tfshmgatbmh@a%alﬂab@uttlé@tA%ﬁpmé(@@s) weBPs laysmp e of a

i cknesqugpeatbitiS R doToraonintar tedot S BT i 2hlfeRea by

protect i uhick@yse bf SUN0BOG ARGstRAREB0 AR, iital\éslngla@eftlb&hpﬁﬁﬁg eprabaut 542.4 pm
Conparative test sanple C504 was a sanp conventional shi el di n%6
m

article iSARYitG Wéle%lﬁe UM mdharigg|a thl&i&@frss ﬁé@b% 0492p mresddyotsstivedayar

grr‘nd ?:o Pr;;bﬁog’ga&fsﬁﬁﬁtfég{éﬁrm 49 61%11 i1l I YMEKGR08F {131 8 ol FIOCKRBSFePlafipiUt 508

25 502 was a sample of shleldlng article 2 including polymeric layer 12 comprising polyester

and having a thickness of about 2.0 mil (0.05 mm), first nickel layer 16 having a thickness
of about 150 Angstroms (15 nm), copper layer 18 having a thickness of about 1700
Angstroms (170 nm), second nickel layer 20 having a thickness of about 300 Angstroms
(30 nm), adhesive layer 8 comprising a pressure sensitive adhesive (PSA) and having a

30 thickness of about 0.025 mm, and protective layer 6 comprising NOMEX 410 and having
a thickness of about 3.0 mil (0.08 mm). Comparative test sample C503 was a sample of a

conventional shielding article including an aluminum layer having a thickness of about 6.4

12



5C505 was a sanple of a conventional shielding article including a free
floating alum num foil having a thickness of about 23 mencl osed by a heat
seal ed prwbeotworesdrayer conpri sing vinyl and havi ng a tRCTRIseas/oef33@bout
690 pm Conparative test sanple C506 was a sanple of a conventi onal
shielding article including an al um numinsert having a thickness of about
513.08 mpositioned in a vinyl sleeve having a thickness of about 10366.4
pm A M tHie s3rsiwiched by agprgiectivslayergemerisingmanertand dyvingsrthiskrgsp ehababwasaki |

Japan, t v, I ' . and
Cho et o Pr B SuP AR e IR I b LR Sy b e R Gl o
Em ssi on ibdading ag akn@atimdail Myer ksdope thiknSEMf, abawal luabhe afpratmetictlaghi  H gh
Technol ogi es Arerica I nc., Pleasanton, lifornia, U S A., was used to
measur e (REHSREITY KEKE baviar orbickncss Aoyt 16501, Comparabisn RS04 as

follows. @Bhwéseasst_law a?cd’l‘@’%nt%ntaﬁﬁﬂagin%%r@clé: g@gﬁl\/@ déﬁ(e)él’(\ﬂv(gaﬁm ALRRRum

conductive tape. | magl ng condi tions were 0. , O. 12 nm WD, UHRA,
tilt: 0. fotldavmgnithickatss ohabone? G loactibyl ® hOdBxalediwetestinplagsr wer e i maged

usi ng EncPEP EIGseRd oS RO RG) TRy SHERYETD 1B: o B SHESC RBRL. Urne
results afagth@niphd &M&%@e&%ﬁ%&l@ﬁ%%ﬁ&l@ﬁ&ﬁ{dh’gﬂ ARAURNAMSrB My hn Tabl e
3. Table 3 Thickness gﬁ&% Sanpl e Description erall Metal Sanple 501

L

447.00 0.thgkssapf 2bawo3 00rBititBedimpyiaylcges e having a thickness of about
10 366.4 um. A Mitutoyo linear gage, available from Mitutoyo Corporation, Kawasaki,

Japan, was used to measure the overall thickness of the test samples and the metal
thickness of test samples C505 and C506. A Hitachi S-4700 Field Emission Scanning
Electron Microscope (FESEM), available from Hitachi High Technologies America Inc.,
Pleasanton, California, U.S.A., was used to measure the metal thickness of test samples

15 501, 502, C503 and C504 as follows. Each test sample was attached to a FESEM stub with
carbon conductive tape. The imaging conditions were 0.8KV, 5.0KV, 12 mm WD, UHR-
A, tilt: 0. The magnifications were 600x and 10,000x. The samples were imaged using
ExB low voltage compositional imaging. The samples were analyzed using Energy

Dispersive X-Ray (EDX) analysis point and shoot mode. The results of the thickness

20 measurements described above are shown in Table 3.
Table 3

Thickness (um)
Sample Description | Overall | Metal
Sample 501 447.00 |0.18
Sample 502 447.00 |0.18
Sample C503 550.00 |6.40
Sample C504 513.72 | 5.60
Sample C505 713.10 | 22.86
Sample C506 879.48 | 513.08

As can be seen from the thickness measurements shown in Table 3, the thickness
25 of a shielding article according to an aspect of the present invention is significantly

smaller than the thickness of the conventional shielding articles.
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550. 00 6.40 Sanple C504 513.72 5.60 Sanple C505 713.10 22.86 Sanple C506
879.48 513. 08 As can be seen fromthe thickness neasurenents
shown i n wakzb®/@744rhe t hi ckness 250f a shiel ding articl @eCaasesodion3g o an
aspect of the present invention is significantly smaller than the thickness
of the conventional shielding articles. W) 2010/077447PCT/ US2009/ 064338
Printability Anot her useful benefit of a shielding article according
to an aspg@Erabiityt he present invention is its printability. The shiel ding
article is easj ri ' - RO SCr Lt | aser
printing, i nije é{%ér%|uﬁ%ﬁgén%gyg%%]%é@%%ﬁ%ﬁ% Lé&tf)#(lﬂ% }On% %@?ﬁ%g{% ﬂﬁgsgnt

Sexanpl e,invéntivhés edpadabigyt Thhehvivlding driige islasiby ptimebli weink @yt finting] udi ng a
pol yester paper. coated wi.th an inorganic cgating, such as, e.g., TufQU N,
or i ncl udiHgh RHNERG ST rapEe, nkifd Rrigung, or aﬁl,er N&i%hb@,pr@ﬁas%%h%%i Ftabi ity of

shi ef di ”%x%bie? {ifth€ embB¥infeht Mn@fﬁ.fl@ﬁﬁ)tective layer 6 including a polyester
paper coated with an inorganic coating, such as, e.g., TufQUIN, or including an aramid
paper, such as, ¢.g., NOMEX, enables printability of shielding article 2.

Low Friction Surface

Another useful benefit of a shielding article according to an aspect of the present

10 invention is its low friction surface, in particular in applications where the shielding article
is shaped to substantially surround a radio frequency information component, such as, e.g.,
an identification card, an insurance card, a timecard, a smartcard, a payment card, an entry
card, a passport, or the like. For example, if the radio frequency information component is
an identification card and the shielding article is shaped to substantially surround the

15 identification card, it would be beneficial for the shielding article to have a low friction
surface such that the identification card can be easily inserted in and removed from the
shielding article. For example, in the embodiment shown in Fig. 1, polymeric layer 12
comprising polyester enables low friction insertion and removal of the identification card
in/from shielding article 2 shaped to substantially surround the identification card.

20 Corrosion Resistance

Another useful benefit of a shielding article according to an aspect of the present

invention is its corrosion resistance, in particular in applications where the shielding article
is exposed to moisture and/or heat. In the exemplary embodiment shown in Fig. 1,
conductive layer 12 of shielding article includes a layer of copper 18. Copper layer 18

25 includes at least one of copper (Cu) and copper alloys which are generally prone to
corrosion. It is important to protect copper layer 18 against corrosion, because corrosion of
copper layer 18 may reduce the shielding effectiveness of shielding article 2. The
construction of shielding article 2 shown in Fig. 1 has a number of elements that assist in
protecting copper layer 18 from corrosion. For example, Nickel layers 16, 20 on either

30 side of copper layer 18 serve as corrosion protection layers for copper layer 18. In
addition, polymeric layer 12 provides protection against corrosion on one side of copper

layer 18, while protective layer 6 and optional adhesive layer 8 provide protection against
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Anot her useful benefit of a shielding article according to an aspect of the
present 10 invention is its low friction surface, in particular in

appl i cat iwo0mwera7t he shielding article is shaped to s®OTESRM00Mb4398
surround a radi o frequency information conponent, such as, e.g., an
identification card, an insurance card, a tinmecard, a smartcard, a paynent
card, an entry card, a passport, or the |like., For exanple, if the radio

f r equencycorasion pathoetheroisorfcaprerdayes 18 addhaspicdaer §impaingludad ceresiahi el di ng
article i.s.: | al I S5identification card, it
woul d be lﬁlélﬁg&ﬁg%gﬁtt%rﬁ&g #{Z&Bé%e?ée} fng aé@t’%{%fntergﬁgr}have a lowfriction
surface such thgt 5 tilhsthadeahdtheroatimptarg ambodiarnbef shsdldivig lartids dcedrdimg @nd
renmoved fromthe_shielding article. For exanple, in the epbodiment shown in
Fig. 1, poIahet P@F%Fn@vmré@?lﬁgigﬁaﬁlgy)%éﬂ%ﬁu@%émOésgnqrwohWmeon

i nses ti 0N, Ay HAMNGkcRl: I8 6 HEMkbd ARl Pie pBlhdr/ bR @SB ELHLNGoRRL | I e
2 shaped ?géﬂsubsggjnt ie?al Iey g%rroﬁ%d thdé iden???i}%}itli oCn carld. a(EI(L):Corr(())si on
Resi st anae Fig. 1. In thémstthglaryusebadimbendftig. Sofhieldsigiaetide Ags shapedtoe accor di ng
to an aspegt of the present.invention.is i.ts corrosi resi stagnce,.in

par t1 cul SEOTARYSATESGHE RS @ e Smatiar syaetr IS Th v Culuitcs

NDi st ur e @ARAiAg afRARL2 cdnulid IR RieRRte kY sRURAMKAE BF pRRQRC 5Bevd. Shaping
conductive |layer 12 of shielding article includes a |ayer of copper 18.

Copper | spwldinganlokmapbs danc berpsanyontablt newlgseer (raisps ravicimgpenrtdnl oys
whi are_general .prone .t orrosien. It is inmportant to protect copper
oy 36 B anREr Sy RE SRS i MERGHER Rinbuantheb AR Bt e oauce
t he shi elsdbsigntefifyeht ianenas Sin@hothbt SlpedtNghapinkintdyeindudd Nettaonsoutuadi on of
shielding article 2 shown in Fig. 1 has a nunber of elenments that assist in
prot ect i rfyttEgFpebsteayaly tabular lapinedt-r osi on. For exanpl e, Nickel |ayers 16,
20 on either I inlra ek - 0S4 fi | ayers
for copper Iai@?%@dﬂ{ fﬁf&ﬁ%ﬁ?}{ 1|n(%n, IEp18 g(r)rreﬁﬁ(?ﬁée%f g‘?}%‘?‘i)%&%f? g\?‘lﬂgfgelés)E glff:eol %@ti on
agai nst cesanhddedeondigucitien spademeafic coppetivd layerd [k8yiduhdlt@ropiaghetdd shveddingyer 6

and_optional adhesive |ayer 8 provi pr.ot ection agai ns VO
zmb?onﬂ?@@? IBREFOGP r@@@l%%ﬂpé@?gﬁaéwnt Wél%'g%ﬁen@i w%ora@tle%pper | ayer

18. Adhesi i-na e i TN s UM o /8 al 3 t ect
Copper " SOAPOIEHNS0 8 kB8 L kSRS AR iy i Ay

exenpl ar yl Oemigouichidntan adenéifisdtionl adidy gn anstiiranke card cotigliceryd tagsnzantcashect of t he

present invention, Shielding article includes a | yoreri ¢ conducti ve

5l ayer 4 TGO GroBerTy may Brosamce ol R e ok g £y
conduct i w2 shayRrandSsi2h¥Rcdpbnding with-thé 5iz¢ BEra@XLARRBAYy BFdedtigeNt of Fig. 5,
shielding article 2 is shaped to substantially surround a radi o frequency

i nf & mat icompesenidRentd sud thpiyadie) fscquendyi igformpiigmcomprnenid} hepndrctdagilye 2 can
al so be r.eferrred tp as seecure.sleeve_o rotective sleeve. .S in
Shror o ndficrieh i al ARy S ROREHRAGEY S £'i2h BRAMME. SuPRNG o RREPhRGLe | oun

in the arshapddunliQoRe tasPREEt a cBdidUald) Iives tepetdysteelditgtartige 2 fntdydh&gureand
adhering or otherwi se connecting a substantially flat |am nate. I n_anot her

aspect, SWApFHYEESS herye3 PR amer Aymautn aretheiremply. shisldhgatiele al | y
tubular 'rﬁeESi Mh%ped and sized to receive a passport or visa. In this regard, shielding article 2
25 may measure approximately 125 mm x 88 mm x 3mm. Those skilled in the art will
appreciate that shielding articles having other shapes, sizes, and configurations are
intended to be encompassed by the invention.
One particularly useful advantage of shielding article 2 is its ability to prevent theft
of otherwise unauthorized acquisition of data or information. Shielding article 2 can
30 advantageously prevent data or information from being stolen or otherwise detected by
unauthorized users. For example, when an unauthorized user utilizes external

electromagnetic or electronics equipment to acquire data or information from radio

15



When radi o frequency information conponent 10 and shielding article 2 are
in an assenbl ed configuration, polyneric conductive |ayer 4 provides

el ect r omewyoevion7s4a7el di ng 15characteristics so as to pr@Cents20000ei3ps of
data fromradi o frequency informati on conponent 10 by an external device
(not shown). Radio frequency information conponent 10 may include an
identification card, an insurance card, a tinecard, a snmartcard, a paynent
card, an fessueRcyddemificatiomearpranent b} shiglding agcle 2reap faistatsestpede ind| di ng
article ' I: | | zg:. of radio

I equency T or AT D ERE R F LR TR b i e A8

i nf or mat ifesquemoypdaeificafién canpdenelbsby yubsnaatltyechtting @fffidny aapved ahdom

shielding article 2. For. example, shielding article y he shaped and
si zed to SEEOMpENGIceliipg élzgfl%i.emlﬁet{] pw tL%@‘é"rlﬂrPe%th?’éf‘EﬁE’greg?‘{t}nél clotheay
measdr e QQRkﬂﬁéﬁgﬁgk&“ﬁﬁﬁﬁhﬁﬁ*%ﬂﬁﬁg%ﬁmﬁn]X 0.76 mm In another exanple,

shielding arti may be shape nd sized to receive a passport or visa.

I n this regar dAltlshighispkonfyc @nbodzinent2 h2ée brey 1heststedend gdpscotbedritcrelnyfot 25 nmm x

88 M x 3mm Those skilled in the art wll| appreciate that, shjel ding

arti ol es MARASRYOCIoRaTPIandes Prsfeped cmbtimeghnl Wi b IRty 4By Heentlod to be
enconpassfginkyy skilein tAY 8REHR8 wide varict{DEalRAAE Gl/G dnivaiat Hhplagvaatigge of
shielding article 2 is its ability to prevent theft of otherw se

unaut hor i c2bdlagsfoiashicvothcshmd aueposes ha by srdstiwied fehibelspéatige embodiments can
30adyant ageousl reyent .data, or_.inf.ormati on fr.om being. stolenor otherw se
det Bt ed B ad e REFPELl Rl eBlrub? WU & heit A MR IR bR T8 <Cser
utilizes weixt suinad thelreshhgio@gs edticcmoshaaldal ah@BlcesicelGitispiENtadily ppfdiate dat a
or information fromradio WO 2010/ 077447PCT/ US2009/ 064338 frequency

i dent i fi chatitbqpiceindsisptiommay Spinaplgmented in p ¥y voide Xprigty g5 emhedimepiipede, and
obst ruct ] i . . i ion fromthe
Fadi o 1r e SR b SR ol o R RV v B L MDA Mg or1
any magnembodancitodiselseel cemghietrefora @tie atahifestlyiigteadcdehatithBdnfondom bbe

equi prent, and/or by reflecting back the 5defecting signals emtted from

t he! quidH%%Wimﬁyby%“¢ﬁ¥ﬁﬁﬁ@ﬁt P@F%m@ﬁﬁﬁaénents have been illustrated
and described herein for purposes of description of the preferred
enbodiment, it will be appreciated by those of ordinary skill in the art
that a wde variety of alternate and/or equival ent inplenentations
cal cul ated to achi eve the sane purposes nay be substituted for the specific
enbodi ments 10shown and described without departing fromthe scope of the
present invention. Those with skill in the nmechanical, electro-nechanical,
and electrical arts will readily appreciate that the present invention may
be inplenmented in a very wide variety of enbodi nents. This application is

i ntended to cover any adaptations or variations of the preferred

enbodi nents di scussed herein. Therefore, it is manifestly intended that
this invention be 15limted only by the clainms and the equival ents thereof.
WD 2010/ 077447PCT/ US2009/ 064338
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What is clainmed is: 1. A shielding article conprising: a polyneric
conductive layer; and a protective |ayer disposed adjacent the polyneric
conduct i WeOl2a108r77443wher ei n t he pol ynmeri ¢ conducti ve | ay @CTAISoa90es338

el ectromagnetic shielding characteristics so as to prevent recei pt of data
froma radio frequency information conponent by an external device when the
conponent is | ocated between the external device on one side and the

pol yneri cVedrggetnekisand protective layers on the other side. 2. The
shielding article of claim1l, wherein the polyneric conductive |ayer

CO”pr'se%,10a,@9&¥@ﬁﬁ#ﬁn&@¥8&Pg a conductive layer disposed on the

pol ynmeric | ayer shie article of claim?2, wherein the

pol ymeric Iayermﬁpmpmleﬁduanelayxpmkyester pol ypr opyl ene, pol ycarbonat e,
and pol yet hyl ene. ) The g icle of. clai n12 mhereln t he
conduct i ve Iafeﬁmtc% i exgdt %’Oﬁ‘éﬁi‘g CS’P 6 BRRFHS CRR tye fayeit | ayer of

ni ckel and a seeEad thAYRYmefic Bbifiblive 13 pwﬁdésml@dt@hﬁ%n@f{c@h?él&n f claim4,
wherein the | ayer of copper has a thickness in the range of 1000 to 3000

Angst r onscharagterifties solas ¢ plicment agdeing loé d@ifa foinai rdy freduesney miommtioayer of

h t hi.ck t,h f 1600 t 1800 7. Th
shi 6l di ngoarPPEt R R el ARET R ompoRy & oraoL PASRY, Mieatenfills "n°

t hi cknessdehive 28t0AE sidaRe tHf polRReri OchdlctARGSH ﬁa@cs’fscnveaayeTm thbiotlediiag, article
of claim4, wherein the second |ayer of nickel has a thickness in the range

of 150 to 600 Angstrons. 9. The shielding article of claim1 further
conprisi g an H@rﬁésﬁl%g peigksofisdipiele whe F?éngmwmw @HdudbCilyeT caparisend t he

proj@ct i epdly?‘r}{&'ic ngérja%dyh%n&*ﬂdtﬁz'e%ﬁ&?dﬁﬁédeﬁlo‘ﬁ ifd g\g}ﬂg&e ?a’y(c/%“ere' n the

adhesi ve | ayer conprises a pressure se tive a
2010/ 077447PCT/ US2009/ 064338 11. The shielding article of claim9, wherein
t he adhedi.ve |'Ehesshietdingritstesofaldimt2, wdicteimtieg®iynaeric layer comprises one of

polyester, polypropylene, polycarbonate, and polyethylene.

4. The shielding article of claim 2, wherein the conductive layer comprises a layer of

copper between a first layer of nickel and a second layer of nickel.

15 5. The shielding article of claim 4, wherein the layer of copper has a thickness in the
range of 1000 to 3000 Angstroms.

6. The shielding article of claim 5, wherein the layer of copper has a thickness in the

range of 1600 to 1800 Angstroms.

7. The shielding article of claim 4, wherein the first layer of nickel has a thickness in

20 the range of 100 to 400 Angstroms.

8. The shielding article of claim 4, wherein the second layer of nickel has a thickness

in the range of 150 to 600 Angstroms.

9. The shielding article of claim 1 further comprising an adhesive layer between the

polymeric conductive layer and the protective layer.

25 10.  The shielding article of claim 9, wherein the adhesive layer comprises a pressure

sensitive adhesive.
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12. The shielding article of claim9, wherein the adhesive |ayer conprises
an acrylic adhesive. 513. The shielding article of claim9, wherein the
adhesi ve wayero/ooapri ses a corrosion inhibitor. 14. Theczhisetodiong3article
of claim9, wherein the adhesive |ayer conprises a conductive adhesi ve.

15. The shielding article of claiml, wherein the protective |ayer

conpri ses a pol yester 1l0Opaper coated with an inorganic coating. 16. The
shi el di ngllar t i Qicsshisidipg aﬁtwfequ ajier v theragdhestYd et caperisesonintinds an
aram d papLeve 17. The shielding article of claim1l, wherein the

shi el di ng arti¢le has a reduction in shi el ding effectiveness of |ess than
about 5 dB after 6,000 cycles of abrasion resistance 15testing. 18. The
shi el di ngl2ar t iTHessh@flding aitwlclof oldier® iwhetdie theradhesttd Mgerl cayprisésani derglat es a
reduction jin.shielding effectiveness of the shielding article of |ess than
about 5 d¥MS¥Y%er 6,000 cycles of abrasion resistance testing. 19. A
shielding article conprising: 20a polyneric conductive |ayer; and a
protectivig | aypfe Hictang adicRAratamto, thRrd® ine@hégveiapduehipyi8ed A¥fFosion
wherein the shielding article is shaped to substantially surround a radio

f r equencyinhipftor mat i on conponent, and wherein the pol yneric conductive |ayer
provi des el ectronmagnetic shielding characteristics so as to prevent receipt
of data fyromt i: fre Vo LRE.OF AL > ; al

Gevi e whn LT B Bl D R B B R
articl e aidacdive.an assenbl ed configuration. WO 2010/ 077447PCT/ US2009/ 064338
20. The shielding article of claim19, wherein the radi o frequency
informatign c onent. co i ses .one of an . identification card, an insurance
card, a thmec ,Sﬂaelilﬁ&ﬁﬁq@%&f,cf%mplayﬁ@rﬁm EherPHOtCEl Y G PORRFISES 2y Sgter
PasPOr t .pap&leoatdVEHNALIn6RIARII b, Sproviding a shielding article
conprising: a polyneric conductive | ayer; and

16.  The shielding article of claim 1, wherein the protective layer comprises an aramid
paper.
17.  The shielding article of claim 1, wherein the shielding article has a reduction in

shielding effectiveness of less than about 5 dB after 6,000 cycles of abrasion resistance

15 testing.

18.  The shielding article of claim 1, wherein the protective layer facilitates a reduction
in shielding effectiveness of the shielding article of less than about 5 dB after 6,000 cycles

of abrasion resistance testing.

19. A shielding article comprising:
20 a polymeric conductive layer; and
a protective layer disposed adjacent the polymeric conductive layer,
wherein the shielding article is shaped to substantially surround a radio frequency
information component, and wherein the polymeric conductive layer provides
electromagnetic shielding characteristics so as to prevent receipt of data from the radio
25 frequency information component by an external device when the radio frequency

information component and the shielding article are in an assembled configuration.
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a protective |layer disposed adjacent the polyneric conductive |ayer;
di sposing a radio frequency information conponent adjacent the polyneric
conduct i weOl2awer774af7 t he shielding article; 10shiel di ng eCeatSeamesas i c
comuni cati on between the radi o frequency information conponent and an
external device; and preventing unauthorized rel ease of information
fromthe radio frequency information conponent. 15

20 The shielding article of claim 19, wherein the radio frequency information

component comprises one of an identification card, an insurance card, a timecard, a

smartcard, a payment card, an entry card, and a passport.

21. A method comprising:
5 providing a shielding article comprising:
a polymeric conductive layer; and
a protective layer disposed adjacent the polymeric conductive layer;
disposing a radio frequency information component adjacent the polymeric
conductive layer of the shielding article;
10 shielding electromagnetic communication between the radio frequency information
component and an external device; and
preventing unauthorized release of information from the radio frequency

information component.

15
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