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f.abricating a support provided with shielding against interfering

radi ati on, and shielding material. m nvention relates to a

nmet hod of fwdoyeats ng a support pr ov| ul mnmmww el di ng agai,@f LMHoﬁ'srﬁf ering
radi ati on, said nethod corrprr Si ng the st.gps,Pf a netallized astic
substrate being placed into an injection m)ul d, and 5 a pl astr c being
injection-nmoulded in the nould to formthe support. Such a method is known

from Research Disclosure, No. 27302) January 1987. This describes a
t echni que widitded pl Q4RO | 19 of 2prASELtANS] afe SHPRACT s REHpkdad| @ikt h
the 10 casting materiglididiride sgapAkt tohetrrmng i sragiatibged and is
made conductive on one si.de or both sides by means of a number of nethods
known per sernthea”ﬁl e85 LA filmis then subjected to a
pr eshapi ng operati on and then placed into the nmould or is deforned in the

moul d itself . u ¢l osed Iten resin is innjected
into the nould to }1 [#]%%eeé@(j !r.gv%ﬁt%\%lgorr&la% $hi% p%%ﬁ?@a??oﬁs tITe
met al of theawdngl ki aeﬁpprasprevsde@twate @lemlcéimgf agmigisst srgfe nfeppeng,
because of traelqe%ncoem etb 0 htH%in ﬁrtﬁms% g WH 1 drResht Al

ni ckel 20 has been forned. If desired, an adhesive |ayer for paint can be
appl i ed. SuBHAEL3R srPSiFate bedddelipeed drﬁr%taé‘ctlrere@c,ttwhm@% sl

agai nst ext ar palasihicefedirid di i Pt Bt b i1 d O3 P A EBE 7BR18NYL EdFRN e Hel OM
radi ati on which is generated by the 25 electronic device itself, with which
the support SHPBPF8ed with shielding is used. Electronic devices which can
be sensitive to |muaﬁeyrmgpm@wrﬁsrhnowﬁuﬁhoasRebee&bhnwg@eﬂt@u&adlakion
o cat 2730550 ShiAgy £08Y 1 Oimls SHLLEUBLCOSY CEandilIutoe -
conmmuni cati on= "and ocessi ng "devi Ces. anples of " 'su delli'ces

i ncl ude m cpddatacpiddas st Llasmputriatei whaghated cempetultoée with the

m croswi tlfbhesstmagl h\etteelep.h%es ,thter en&ejtsc;xtd rtg> astd frcﬁc(ir%‘ 1100 RO IANBRG

pagi ng equrg tel evrsra 2002 WO 99/ 40770
PCT/ NL99/ 0065 lszmaéﬁcﬁoﬁ HFE&YFnanoPnEI ﬁ&@?oﬂ?cb%’% %Je%eﬁ PRINGATB U r ed
to as shieldi ngmbEIﬁeotfeqreltmmmmamgqredd g St el gt Woheh idallized
abovenenti o Vj r re ernore strrn nt_.and are
ever nore of?g a ﬁﬁiIgrgﬁggﬁgg§&5qauewé???%%§f§¥ev8Fra§ Paﬁl sr%ﬁcﬁng
materi al s npdekgdcdmdicsttlod wowEdr pralilsy Mmedragnetheamo)ulrdeaud:s@df
conducti e FRLAM LR m%'&‘idt her %learseedOf L&y Qrfol@ér@'re@&?r?.@ ﬁt%ljgécéé&r&nto

shiel ding are netal enclosures or pl ‘astic enclosures whic are provided
with a thinthet amawhfer . tRparken onfhfe BYBRSHN | oMeTPERIRE di £ t & que,
such a met abuba)leét(iaﬁ alese bﬁeﬁppl bedrhbomeexANlzed igladdta J adupsd raxaret al
paint, a netal pplied ctrol ess plar Qr, el ectr atin a
net al Iayergﬁgfﬁgﬁi%thg?%sm tp%vapoﬁpeig detr?os:%tr on oré:sp ?’Ierr & etc.
Many of thesenfechiavgtas, Oﬂto«z\epper, apa odnh cat eu1andepossequ:dhtmyckel
expensi Ve EQ‘% Haual E%rﬁt@&pl X §E§H§EW eaflf ahﬂ@slﬂgﬂshgge{'hﬁ%r'ﬁa.{ﬁ’t b&an

shi elded i kewi se nakes it difficult to provide such a housing W th

ef fective shPePBPA&2320 One of the techniques that can be carried out

consi derably nore ssdmlay ﬁ{tﬂéld@«ﬁ%lw@éa ,eifhéherSpEHMéeE eidctronic
moul d-foili g%'P'ﬁ,lgas set fort hint above ntr oned .arti,.cl e from Research

Di scl osure. eFnPIRIOS te PITEF PR néf’& od% SRALBELRY 9Ef BPRECTRCT he
moul d, for ehzenm:anhyoﬂﬁeml‘eerfmhnavrm@;amon netialhl | ZedgénekradeBotedtha
d t | t d
in or ﬁirat%'o@%&%ﬁt REq gifviqf TeHele, il WBichoehd bR NexopLaesc
article, yltéaogherelai’idlgnmetsedtave the dr awback, however, in that they
are not readi | Y Sutahlfod s t ey i3Qd echpigHe, hacause ofséﬂtettrldeow £

el ongation. Deep-draw ng first of all invol ves form ng the corners

material beilRGeSEEraNGdra8iprF &Ry alSUIH 88, te?ﬁSW’t%?mFé@Féf:lPsh

subj ected t @ricuel Bek rPnie! ¢leigiQ.atifndlotcRitaugh dfatse:rlm@hlhg aéeaeeh ehacks
are for rrg%n i ch adversel ffec%zlsltg 35 shi el di.n ffi,ci enc# i %r

t echni qu e EATHETES APPSR Ve SEEhRTGTRI8F ©

el ectrical | puesbnduidvieesheéhctinden witoraplaasd | cpabéegsdmm ngcé&rpéﬁermts % Pb
and 301J 2 P used,
whi ch sheet lgte r(?\% éy\tjo g%{%}g;%gél (ﬂl%%}@.?&@e% 'h a C?rﬁer nop tegﬂ()h%s
synthetic r @s:rarmstna.)tevrlngl'h@rﬁb/ Sreomeetnq s erq}illmlt?m:nt i Paatltnlgl ckzq@gpn@mt

50-100 Vim e &sin layers is mm t hi ck. The assenbl ed
sheet 5 thus%qbt l%fl <

I
ained 'having a mninumt h| ckne M\m‘\“mmmmmn is placed into
a nmoul d and defornmed in advance, whereafter th i njection
nmoul ded. A disadvantage of this known shielding, compsi*sing a sandw ch
structure of a Pb/ Sn sheet |ncorporat ed between 10 resr n sheets is the
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. 61 205110, which provides for a technically sinple nmethod as a whol e. 0 007
Preferred nethods are defined in the dependent clains. Advantageousl 3; tlwe
nmetal lized plastic substrate 20 conprises an interlayer of copper, which is

- si tuated b@&@é‘ﬂ”@he tin layer and the plastic substrate. Cﬁﬁi‘gﬁl‘?"\%%h in

itself exhibits little elongation, can _b92 applied on the plastic layer in a

very thin layer, for exanple by neans of sputtering and other customary

techni ques. The UighdpfoloCall ooy R aRRlkedraubaequent! ys i mide dasiiad

t hi ckness by neans_of _pl ati n%. e copper interlayer has excellent adhesion

to the plasttic asusbiedcdngnd ThedreauhaPMenRasTeoNT G thieldingi tyhighn

tin, which ighd ayHevadthént inddie ahrrddh nthed f acd . i raddidionabe ashyang age
of this layer conposition is that. the 30 copper, _which_is a better

conduct or bEVEIFIFSIES RN 50 §Te SVEFBPaet efitey FfBLRIfteRGEOn an

| npl enent a 01t ¥fndthieonel Modreiccording to the invention involves tailoring

the plasti f th tallized plasti bstrate to th terial .of th
Support 10 ba 35 T TORNBa. CBRELELEE y TR ALt | BORL Lol GOREA AT ortf he

group consi stlewrmifcgiolycardohaie ( P@gnecigddny t r iteshlitladi ensersdyce eitee

(ABS) and m the f. l.ast i n feur R a usley ain
T T = e e bt R kR el S o

i nprove t he Prispetinesate rhkapl a5Elesyrepedic @liass igeiginlogyrasviieh the
tin |ayer; ®fatde gmhalddzediRhashi CeigibstnatLl cel@?,@@h t hgRak! yePemprohect ed
agai nst corrqsion by a co roslog-rem st ant , net al aI\{ler bei n a]ggfl ed on top
of 5 this | ARAVEMSIEAMET SAEeLF12Yr CERENEGHE 0sFBALY BsiMeY & F&er
corrgri ses niaﬂ@f ,k;}@léﬂspllg&agtfmn‘ mmpb%prtnes&}lsé afdrired Bl $ rﬁ@ﬁhh'ﬁhS@inbe,

used.) As set_forth_i.n the abovepentioned.article from Resear Di scl osur e,
appl i cation df & Aet aﬁ??’?gd p‘?é%h%glo Y bsFrEF rﬁ?ﬁséorrp#?télﬁg or

t hr ee- di nensectiraelatingg stregta Bebayse Ofrndd wiodd ey i of vapour

character{stji fo4dn, Jth i.zed sti bsgr a i e
def or med %%r%ée%?ér)rletnfs?ﬁlongh %éﬁ%oxlultﬁgg'r agkg'bgfar%uf%%rrg %S% &ée%gx?%%%eg'
embodi nent CRPNEYRS: oRTEHeCHBRBIFRITRE BRAst FRNSFIVRDE]l g exPeasdyedr afRe in
order to i NntySHERTEy t kenpaleer sthborhhe idf eehbOmomyilndy fhas SI€LPticS be
further carried %&ltda v.ant a eouslié at el evated tenperature, for exa[réple
about 100C. P*¢HIE ¢ HET e PR e¥hi BRES 1598 Er t 5P n PFEYEEE ofYPel Bi ng
behavi our, vioehing witefeffattive tipielbdngi ng 20 operation. In a

parti cul y prefe d odi,.gen t ac di t kNv i on
a nunbera%é pres_ha%ég sﬁfﬁ'gl P%S,SE%lgfeln%%a?:c?ﬁ?%d ?%mggflg?{‘ﬁg%gl Ilggtéd
pl astic substPREEICrMPLY BOFe| MRy Ané inexreasivalvd iporheasn-eahéed

'[SECh a 25 Pre&?ap@q_}lﬁuﬁiﬂ:ﬂg%q S alsaclggti(jnﬁ@,;@mt i3k elghg?namuéf ?ﬁng\/ﬁgﬁgafter
e support materia s injectio u onto e astic o

Shierdro Rt RelS s et adth BLeGIosR e n. T FavaTYRses ek 8
substrat e i smetatkilze@ofioal ppeir§odefdirednior tee thoubdf ofortdraspbet bgt e

i n advanc hi 12 i3.p | Y gt s.an o in
accor HanceovReRb REREh (G T HARd M A, HERLONER® A EokabECBETAY
substrate of PhargéainbRatbennonhg, athp- pajeenprestn abhentheingeinientaded
up to the rapgeopdetdo IO oM IR itine Thleaghiie183aKShdeePlal BenéHREbhake s
heated up to,35 th range of 200-230C, adva tageouil Yy b% nmeans _of

| Rirradiati oh® SAUErathéSeeei tcBnsFIREEE #RE PrSKETc Raketbheedranbpek.
deep- dr awn t hotveeesesiiredthaeshdesd shé ehditngrdndilacusaisabkengordhehis
shi el di nggn,a t d.then a .3 JUl, 2002 WO 9914077Q_ -

SO/ N Log100bBERHE 8 an HEERHT ohEnaaiet n18radi FOTEA D | BRoRodraving
support. Knofihrshi eifdi adlsyisrerdkvesf t Enrodngr itde acobberske)thmonnakeeiali n
whi ch t he deypeeqt =Y i iV, a i I t ed
o the cont abnero, SuBgeblel A8 iR ey " ey bt pEfc Yafeniad
shi el di ngs ofst fabiegteddial faitheraretrathingal 15 pot coneugk WAELRTdadh
other by neang Qfremerf! ectrhenrk! wreontligidyewhify abvehiska9nearfide: the
necessity_of thé_electrical contact between the individual 10 parts is
descri bed3%esfielding §5£3%488°Ysuch a ring or gasket is expensive and
time-consunmi ng as & redsiitaroft ddig icep hacatbednf desicedbedninl gpaaparti cul ar

enbodi nent of. .t ort, e iall | Lke r.t ich i .
manuf actured%&ccr:l%?%ﬁ:g' tgnt hgg(ig ?ﬁv‘%ﬁﬁﬁlc@? %\ﬁe eg%gcg-lq‘?lccaslu st Fgf@ucuve
met al | i zed wshkeeSnofsachudsrapk@stdicl afaeynpasingnibPagérwti§ &bl endd to
extend beyond the peripheral edges of the injection noul ded support,
afterwards the extending parts of the shielding being coiled or folded. In
this way these coiled or folded parts provide 20 for a | arge contact
surface for another additional part which is to be placed thereupon, such
as a lid, which has al so been provided with a shielding according to the
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Thi s exanpl e describes the fabrication of a netallized plastic su%g}ilﬂtﬁm
whi ch involves various netals being applied to a plastic film 30 0 a

pl astic fi lywg oddyreh had been prepared from | exane (PC), hawdren@lobosekness
of 75 ~,m various netals were deposited with the aid of electrolysis, in

t he thicknesses specified in Table 1. A copper interlayer having a

t hi ckness of 50 nm had been applied to the plastic film 35 in order to
forma conduébree wayersSn e uussahdwtiiiche shager 1sspnecedsdrgn flasth heides
deposition o l+f rom h 00 99/ 70
PCT/ NL99/ 000 %ngoffER@tb}-{ 8 ﬁqlow ar}%’o&s mgn%ﬁeg%és%etssl%of %f’l%@r i
measur ement sP]@fSItlh%H%%t chs| éqllsﬂl shiiingaethdcknesseof" 50nii0dh uias Baddsur ed
accor di ng 1t 0oASTA DASADn Byt ol onweloy @dmat £l i NOrABL £LL &y 100 end st ed

bei ng positi oned bet ween a transmitter and a receiver and

ef f ect i venassiigs ‘?kPl‘"ea’s‘Fﬁ%lréﬁnggoé g eERE L t8d ckneggr PEUSS § r sl ubh R aceFor
purposes of teepad iauld tdd @a:tf@rade@ ahsa4dghies, ofthérfh e6éi Crhé |dRwicld S

own and thosge_of ancal umi n| qc; The latter 1s known to have an
excel | ent sht®l HHHgSateT dicy ble 1 SUBSTRATEMETALTHI CKNESSShi el di ng at
frequency A disadvantage of this known shielding, comprising a

S A e S e S A T i L 1 L S e
7B4. 685. 286 . PBin seheHes 41 @ xte NFekat 162 1652 363 tisiciests ot athemsir D6 T3, 16

2. 962, 060, 100 28n 5741 63008 72: ATLZL0L3751 T8 BEB070 17 0 Iy 278 278
77.87878. 780. 681. 18B. 387. 28687. 286. 9LexaneTi n0 550. 349. 547. S48. 65

0. 250. 348. 9RPBYF HRFL k¥ 01 4806 6 5BANREAUST 6APPESCRES0RET. 9’6’&%3‘“%&8 54.9

7%37)27372736135& 7 14 2e 71 B2i Srde 99 o F 7009 &91@5@1@310535)5@7;% 25@1‘(:7]716 179

U 15000 vo oy wirid B Ao 112 Srkeragh oL she uPRoThy vl o

denonstralte asae tiemsdmioel diesplatinoninf disadaant Ageoesas efdedctisequenthes i s

compar abl e W s 1 hatodifetl GhBlondlddiatdh 2 Rl ah by 106881 8F LRYCSubBbEKNeSS

appears to be required. The reporte owever, —are not a ute

nunbers, butONe? ePYChr dvitdeidh Fhietadtngnisf tteﬁ@nélﬁaélld’ mpret ARt bFulhe

various shi e&mxmgaﬂwcs%rltahame&e@m@mmige st@QI arawbab!w afveﬁléhnndseﬁul ts
of the resi stanc 10 neasur enent

t ha
t hi ckness of >FEStiA NS hedes re%%’%?an%% niaﬁsu‘?% Cg%)’ge&‘éﬁg‘zf’é‘g?m?rééaggfeﬁﬁng 2
three di f2ermateridlkndsses dfandwe ahi wandjigura@ion 4sSmand 8i8figult to

respectivel yr%a_}?5 818! rérpé ﬂ: 1%%:1’% rvf‘etl%i\ag:d e, Gh F \é\’ééergigglbgg ahkﬁggt bepf 16

cmand a w dt of tests re carri out at room tenperature.
Table 2 El or@‘&‘?’i%r(s/ﬁ%’sfé‘?%’éed{%ﬂh%‘;]@ of —@h¥. sandwpch configurations

~Cn020. 70. 5162. ’éﬁa€0152ci2£4dl7ﬂfﬁﬁlﬁélo@8 99065@80a90fd311'§h6c16§1é@ ghpperthat
at a thickness_of th tin.layer of ? ?md .3~.mthe rﬁigtanég ﬁlxt
i ncreasing e?%‘%@%‘{'l 2B FOREIRS VPt Gl € WhPeR iHidi caf S hat
t he tBn | 2§ epecansé noiconhenuoesy i rsualfbyeao sfralthecr atkstaieafldyned.
Testsiwere alsfag +§d d fUbatl t0eRlest o | IR O, JISD Mhgketneconher

and tin, respec |ve een ep03|ted I'n the nesses shown in
Tabl e 3. The%%SPthDvglﬂ Lwhiph hay®dta oy drrcontecso wigdseach otheq dnj al s

were subj ectegaép sbrgERDEDE &eééédaéhﬁeléﬂﬁér gtuignof 150C, at which the
resi stance was neasured. , Thi | e shows {hat el ectroforrred ni aﬁﬁb’ggaiha
i

S
| ow el ongation at BPEAR, 1ﬁaﬁlé?’9e BEGt2 PFeEH e S HighEptsrd
but the raeissasattabteedses tihet fabciraasidly ef angatpport wbirokidedgedith

cracking in éltffefgﬂq a %Q%ﬁgt I}lge kgrgg t&ga&athgﬁ much better elongation

characteristTcs, r8Srstance Feffarns ow even at very |arge
el ongati ons. Thi s ﬂndllea‘a@s objeslt! oft ther maigiskeinty inven3ion] to przotidaNe

99140770 - lfethod of fabricating a support provided with such
shielding, the metallized plastic substrate used being
35 readily deformed without the shielding characteristics being
impaired, as well as to provide a shielding material having
these advantageous characteristics, in particular for use

with such a method.



. Tabl e 3 PCT/ NL99/ 00056 METALTHI CKNESS (gym ELONGATI ON (% RESI STANCE

(ohms) NI CKEL100. 5181 NFI NI TECOPPER100. 4160. 61220. 71481. 71945. 7TI N500. 3444l0. #(?
5981. 951483, 551747. 2TI1 N1000. 410430. 510981101161. 5101461. 5101702. 4101923.3 5
Tests unde™ 3%l strain yield conparable results and di PEENEAYME56 3 0
~a ~ 200Z - 13 CLAIMS 1. Method of fabrjcating a support provided with

shi el di ng against interfering radiation, %ai d met hod conprising the steps

of a netallized pl ' strate bein | aced _inta an injection nmould, and
a plastic being irﬁ%‘%lf%%?iogf)detg’% PLReEnD LAY RS  PBLE gEcLt 1S

char act er i z@fhieveadaon thenpeshbizell phasabovenbstiahedcoppei makingtuse

|l ayer. 2. Mfogd aeeandisngd iml eri in that the netallized
pl astic substrate corrprilses a P%%J?rl S?g’rg'%%?% 0 c‘@%gse#. mf.tll‘glg]bt%%%gg%%%sr di ng.
to claiml &3™, characterized in that the plastic of the netallized

pl astic supstrate 7 sebegt eshfy opatdeigLoy L sty f rpongat e
(PC)) acryl I%gli tril e-butadi ene-styrene %I BS) Rg(rig%é x%ﬁ?gs%tlhoggea})%%r}&r}%

Met hod accofdiSYGHSS afrP B 351 e pREcehhghcl hfs)MeRBedct 28] Zesnakly hat
the plastic iofplieenmeidy| |dizedngrasidc sedpbhisate gaela ieaaily, &o Hhat

Met hod accordjng.. y f th recedi.ng clapns), characterized in that
the tin Iayé:(riqeo% l%%eggoc%eg gﬁpﬁzég %‘?‘g‘%‘f?@ %ﬂ%’%t#‘éf%hﬁﬁs us a support
corrosi on- r @xostigied netidih | agece bbpit edsbheldpngf iagaifstvet hode afenink ng
to clai m% GhaLRGES ii%?%lfit:}itﬁé%t. the metal of the corrosion-resistant

metal |ayer conprises nickel. 25 7. Method according to any one of the
precedi ng cl ai ms, Rk dcttedisz eapilayefagspehiehgion nabembaal | srel psabtic
substrate com i shevant fewe- damenslignalvadef Of hg StRRalds M hoghageer ding
to claim?7, characterized in that 30 the fetallized plastic substrate is
subj ect ed t SBEEFRAEENSRT LS. UREEN oW LR oV HE PR 0SRPYR heretnaihererThEs i n
t hat saihd deezndy aliaty tilse Canpsp@d?,out.@t ahégm@e@alhgr e t&@ulhi}a@,océa135 g
10. Met CQMgi a n t recedin ai s, 1- characteri ze
in that %e%%egé%¢v%éiQQ_gg vi%c%s(uil?glg:ég‘t FHidneEs (Hen gigy 0-613'1%? i s defornmed
i n advance, 63eR85&10hewhilst papEifdespfoncadtenhnichdlingiuplenmendd.ad 1.
Met hod accorsdiib@1ie0 cl aim 10, characterized in that the netal of the

netal lized pl astigpsu‘g%gr%ie ii§ brought 5 intgo contact with_a heated

pr edef orm di e, TRSF R scargyerfdpedhdnnbhal depordent gtz ims.

substrate i s heat exivalitadédudy acothali ngetalanyeane pafadtie pProgsst fgke
cl ai s, r dzed _Ln. e layer thiclzness, of the tin lLayer is 1-20
m cr omet 3&%@‘&%&%‘08 aé%lg%%}%gefoo n?OBBErOfwﬁﬁghp’rﬁc%ﬁ?‘h@t%‘ii%%‘f’een
char act eri z&#e rtithalayére hagethehipdasteiss sfibsteape astCoppeayemwhifclt hien

netal lized phaghirc skbsbiase1is+10- QWL QR eLap! 1L %@ﬁ??gda%(w L0g to

any one of the preceding clains, characterized in that t ayer thickness
of the copp&t3chy& iagre@; 07521 VALY Sheterlayey . NEthowkarrke dPyignearangt one
o:‘ the precegiu ge&iiaig‘randcgamet eg;:z@dai:y lté@hn‘%&@e&ﬁp'@ﬁéttﬁﬁ@%&éﬁscﬁn

pl astic i.n : in claim 15, characterjzed in that
t he hgus:%r%;%iesgggélqieggg E‘\g’%te ﬁg(é%’?%gt f'lg {:gﬁe?eﬁf’r?aetﬁé?gfl?F?ebypﬁnﬁg?FCOP
substrate. Piatimchodheccopperginvenhgyenchat ekeeplenedadhestiahneo the
characterized gz | ] [ S ' I dto
ext end beyo%g tﬁg c;%?}jgtﬁgﬁ 5?%%?3%?9%1%3?%}120%?8ngtr%%é@ée]g %%%%6#%,\@%%% t he
ext endi ng p&fRE dridsipeeh i b8 ofavewrrlte fewt ithe Iehiielging eifecus fare.
Screeni ng naiddiitdlonaQb\d ksl dagdtendedi £ 0layee icem %i’fﬁ%ocié‘cﬁl%t?'@ﬂeto
any one go t he precedbn clainms 1-17, consisting of a netallized plastic
substrat &, WEF&T t K8t at-f. i"’.‘zé’&tﬁle&“sticé’néit‘fﬁg:ﬂlat bugonpPriedes tpere

| ayer, and wagieily,t s [ppyaredtdddbynede afirm Jadvasti ¢ | ayer of the

nmetal lized plasti j s 10-250_mi cronet.er 3 0_JUL 2002 -15

Screeni ng materi aﬁl gccﬁﬁ%%% cl %lgm Eﬂe chré\gfatal%?%ri QSGOFﬁlPﬁat 5P copper

filmis pr o?-PG@@tl;@trW@éwqmsplta%ilqriwethapélaheibi ofl ey . meZ&llized

Screeni ng mpacale aG6B5ALage! & BhD Mdkedid AT agLerigagiin thatyg

corrosion-resistant netal layer Is provided on top o he ]fayer.

. A A3y. AV ARSRTE CAEEAR. APTEREDaRYY, Avhe AYiashicAis@sele®ad0 from the
group consisting of polycarbonate (PC), acrylonitrile-
butadiene-styrene (ABS) and mixtures thereof. The plastic

can further advantageously contain a filler, in order to
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3 whereafter the support material is injection moulded onto

the plastic of the shielding. Advantageously the metal side

of the flat metallized plastic substrate is placed upon a

predeform die in order to deform the substrate in advance,

30 which die is provided with protuberances and/or recesses in

accordance with the desired preshape of the shielding. In

the case of a substrate of polycarbonate having a Sn-layer
preferably the die is heated up to the range of 140-170°C,

while the plastic backside of the substrate is heated up to

35 the range of 200-230°C, advantageously by means of IR-

irradiation. Under these circumstances the plastic substrate

can be deep-drawn to the desired preshaped shielding by

vacuum sucking. The shieldings are cut out and then placed
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connected’to t
snap contructions), wherein the metal shieldings of the

individual parts are electrically in contact with each other

e container by me

by means of an electrically conductive ring of silicone. The
necessity of the electrical contact between the individual
parts 1is described, e.g. in WO 95/34423. Such a ring or
gasket is expensive and time-consuming as a result of the
complicated fabrication.

In a particular embodiment of the support, especially
a boxlike support, which is manufactured according to the
invention, the plastic substrate metallized with Sn, such as
a PC-foil having a tin layer, is allowed to extend beyond
the peripheral edges of the injection moulded support,
afterwards the extending parts of the shielding being coiled
or folded. In this way these coiled or folded parts provide
for a large contact surface for another additional part
which is to be placed thereupon, such as a 1lid, which has
also been provided with a shielding according to the
invention. However, it will be appreciated that this
structure of a support, consisting of parts to be connected
to each other, can also be used with other shielding
materials than Sn only.

Other moulding methods such as "thermoforming" are
likewise suitable.

The layer thickness of the tin layer is advantageously
1-20 um, preferably 3-5 um. The layer thickness of the
plastic 1layer of the metallized plastic substrate is
advantageously 10-250 um, preferably about 75 um. The layer
thickness of the copper interlayer, if present, is
advantageously 0.025-1 um, preferably about 0.050 um. The
support preferably is a plastic housing, as customarily used
in mobile telephones, television sets, computer equipment
and other devices mentioned earlier. Advantageously, the
method according to the invention involves the housing being
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U& ()-z% applied to the plastic layer of the metallized plastic

substrate, so that the shielding material is situated on the
inside of the housing.

The invention also relates to a shielding material, in

5 particular for wuse with the method according to the
invention, the shielding material comprising a plastic
substrate provided with a tin layer. In the first place the
shielding material according to the invention is suitable
for methods in which the screening material is first

10 deformed, whereafter the support is applied to the deformed

shielding material, as with the above-discussed methods

according to the invention, in particular in the case of

) supports having a complex structure. The shielding material,

however, is also eminently suitable for being applied to

15 prefabricated supports, as in the case of supports having a
simple configuration.

As already explained hereinabove, provision may be
made for a copper film between the plastic film and the tin
layer. If desired, provision can be made for a corrosion-

20 resistant metal layer, such as a layer of nickel, on top of
the tin 1layer. The choice of material and the layer
thicknesses which are preferred are identical to the
abovementioned materials and values.

The invention is illustrated below with reference to

25 a few examples.

Example 1

This example describes the fabrication of a metallized
plastic substrate, which involves wvarious metals being
applied to a plastic film.

30 Onto a plastic film, which had been prepared from
lexane (PC), having a thickness of 75 um, various metals
were deposited with the aid of electrolysis, 1in the
thicknesses specified in Table 1. A copper interlayer having
a thickness of 50 nm had been applied to the plastic f£ilm,

35 in order to form a conductive layer. This conductive layer
is necessary for the deposition of the metal from a plating
bath.
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U&()-Z*?1?8?:???qggﬁ§iJf/)bg@g996g%ég)-%%%w§2ﬂ¥%e results of the
measurements of the so-called "ghielding effectiveness",
which was measured according to ASTM D4935-89, which
involved shielding material to be tested being positioned

5 between a transmitter and a receiver and the effectiveness
of the shielding being measured at various frequencies. For
purposes of comparison, the data are also given of a plastic
film on its own and those of an aluminium disc. The latter

is known to have an excellent shielding action.
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u& ()-z7@@ ’I]Hé)results shown in this table demonstrate that the
shielding action of tin at the measured frequencies 1is
comparable with that of nickel, although a slightly greater
layer thickness appears to be required. The reported values,

5 however, are not absolute numbers, but merely provide an
indication of the shielding action of the various shielding
materials used.

Example 2
Table 2 below gives the results of the resistance
10 measurement of tin- and copper-coated 1lexane having a
thickness of 75 um. These resistance measurements were
carried out with three different thicknesses of the tin
layer, 0.9, 4.5 and 9.3 um, respectively. The strips to be
stretched which were used had a length of 16 cm and a width

15 of 2 cm. The tests were carried out at room temperature.

Table 2
Elongation (%) Resistance (ohms)
0.9 um 4.5 um

0 2 0.7

) 15 2.5 0.7

20 25 4.7 0.8

40 9 0.9

50 8 0.9
e —l — ]

The table shows that at a thickness of the tin layer

of 4.5 um and 2.3 um the resistance at increasing elongation

25 remains virtually constant, which indicates that the tin

layer remains continuous, and virtually no small cracks are
formed.

Tests were also carried out with plastic films onto

which nickel, copper and tin, respectively had been

30 deposited in the thicknesses shown in Table 3. These
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U&' () - za@ @a@@i@1@@Fotye N2 dljdcted to stretching tests at a
temperature of 150°C, at which the resistance was measured.
This table shows that electroformed nickel has a low
elongation at break, namely about 8%. Copper has higher
5 elongation, but the resistance increases with increasing
elongation, which suggests cracking in the copper layer.
Tin, in contrast, has much better elongation characteris-
tics, so that the resistance remains low even at very large

elongations. This indicates excellent formability.
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Table 3
THICKNESS ELONGATION RESISTANCE
(um) (%) (ohms)
NICKEL 0 0.5
8 INFINITE
COPPER 0 0.4
6 0.6
22 0.7
)
48 1.7
24 5.7
5| TIN 0 0.5
44 0.9
98 1.9
148 3.5
174 7.2
TIN 0 0.4
) 43 0.5
98 1
10 116 1.5
10 146 1.5
10 170 2.4
10 192 3.3

Tests under flexural strain yield comparable results
and differences.
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& DDDDDDDzZ: * ™) " & 10% 110% & S )" & 1Q% & S )"& 10% & S )" &l 10%
l&' O-5)" 10(%2 & () g)tajog acc%rdg}xg to c”.LaQ : ,(Z:haracter(:)n.zoed 91 hé °

| & DDDDEEEZZhé ' hé €A 10%38 85188 8- pubsk+8t20%ohbE)s55) 48! 10%e@16yeS PE&! 10%
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S)"& 0% &()-9)7?; |MEEEEE BEEBE@XKyltplelelitn (V@@ R, Ycharatd®¥riged) inS
Y s1-#10% (Sndd - e 1lpHAOPaE&dP - the metallized plastic substrate is
selected from the group consisting of polycarbonate (PC),
acrylonitrile-butadiene-styrene (ABS) and mixtures thereof.

15 4. Method according to any one of the preceding
claims, characterized in that the plastic of the metallized
plastic substrate contains a filler.

5. Method according to any one of the preceding
claims, characterized in that the tin layer of the

20 metallized plastic substrate has a corrosion-resistant metal
layer applied on top of it.

6. Method according to claim 5, characterized in that
the metal of the corrosion-resistant metal layer comprises
nickel.

25 7. Method according to any one of the preceding

claims, characterized in that placing of the metallized
plastic substrate comprises a three-dimensional deforming
step.
8. Method according to claim 7, characterized in that
30 the metallized plastic substrate is subjected to deep-
drawing. '
9. Method according to claim 8, characterized in that
said deep-drawing is carried out at a temperature of about
100°C.
35 10. Method according to any one of the preceding claims

1-6, characterized in that the metallized plastic substrate
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13. Method according to any one of the preceding claims,
characterized in that the layer thickness of the plastic layer of the
metallized plastic substrate is 10-250 micrometer.
}14. Method according +to any one of the preceding claims,
characterized in that the layer thickness of the copper layer is
0.025-1 micrometer. )
15. Method according to any one of the preceding
claims, characterized in that the support comprises a

plastic housing.

16. Method according to claim 15, characterized in that the housing

is applied to the plastic layer of the metallized plastic substrate.

17. Method according to any one of the preceding
claims, characterized in that the metallized plastic
25 substrate is allowed to extend beyond the peripheral edge of
the injection moulded support, and the extending parts are
shaped into a contact section having a large surface.

1. Screening material, obviously intended for use in the method
accoxrding to any one of the preceding claims 1-17, consisting of a
metallized plastic substrate, wherein the metallized plastic
substrate comprises a tin layer, and wherein the layer thickness of
a plastic layer of the metallized plastic substrate is 10-230

micrometer.
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