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FORM FOR ELECTRONI C COMPONENT ASSEMBLI ES AND METHODS FOR MAKI NG AND USI NG
SAME 15 Field of the Invention The present invention is directed to
el ectronic conBonent s shielded fromelectromagnetic interference through
the use of WO ng shiel d 20 encl osures. Conformi ng FHTEISEERE osures
are flexible netalized thernoforned thin-wall polycarbonate polyner film
substrates used to shield a radiation source. The present invention’
relates to conform ng shielded fornms fior electronic conponent assenblies
and specifically to electronic conmponent assenblies which are shielded to
protect against electromagnetic and radio 25 frequency interference.
Specifically, the shielded el ectronic conponent assenbly conprises (a) a
sem conductor device to be shielded from electromagnetic frequencies; (b)
a reference potential source; (c) a housing enclosing the sem conductor
device within the assenbly; and (d) a conform ng shield enclosure
electrically connected to the reference potential source. The 30 conformng
shield encl osure conprises a flexible, netalized thernofornmable polyner
havi ng di nensions conformng to the inside of the housing and enclosing
and t heteéby shielding the sem conductor device from el ectronmagnetic
frequenci es. The conform ng shield enclosure is prepared by paint
metal i zati on. 3& Descri(g ion othh Back roundCPro agat,i nq el ectri cal
Signal s have arCOMORNGSIEC EeaN Fs KA FroV COUESERT ASRALES: | of g
conponent. El ectrical siAyuMsrgensFordisonsAvNodispsines to 13 SEPTEMBER 2004
WO 01/72100. PCTIUS01/07947 2 radiate a portion of the spectral energy of
t he pr ogggati ng signal causing electromagnetic interference.
El ectromagnetic interference is_the generation of wundesired electrical |
signals in electronic system ci Fisld efrthe Baveatioe of the unintentional
coupling of inpinging electromagnetic field energy. GCrcuit 5 elenents are
effective in radiating ectral .component ich have wavel engths simlar
to the radiating el erre@gcﬁr%nsgﬁtsi]%v%gﬁj)oﬂgsng&(?:é@%uﬁot elgf%%cntcgmﬁ? be nore
- shielded from electromagnetic interference through the use of conforming shield
20 enclosures. Conforming shield enclosures are flexible metalized thermoformed
thin-wall polycarbonate polymer film substrates used to shield a radiation
source. The present invention relates to conforming shielded forms for
electronic component assemblies and specifically to electronic component
assemblies which are shielded to protect against electromagnetic and radio
25 °  frequency interference.  Specifically, the shielded electronic component
assembly comprises (a) a semiconductor device to be shielded from
electromagnetic frequencies; (b) a reference potential source; (c) a housing
enclosing the semiconductor device within the assembly; and (d) a conforming
shield enclosure electrically connected to the reference potential source. The
30 conforming shield enclosure comprises a flexible, metalized thermoformable
polymer having dimensions conforming to the imside of the housing and
enclosing and thereby shielding the semiconductor device from electromagnetic

frequencies. The conforming shield enclosure is prepared by paint metalization.
35

Description of the Background

Propagating electrical signals have an electrical field component
40 and a magnetic field component. Electrical signals cause circuit components to



effective in radiating | ow frequency noise and short circuit B SEETEMBER 2004
be nore effective in radiating high frequency noi se. These circuit

el enent s behave Iike ant ennae whi ch are designed for the transm ssion of
the radiati ng .0 wavel engths. Integrated circuits which have out put

drivers tha¥ 8%’3&?% pul ses with high amounts of spectraPCEHEGP4Ere nore
likely than | ow power drivers to cauge el ectromagnetic interference

because of a mi smatch between the driver 15 and the |ine inpedance, and the
resi stance t oridigie enparticousf Hiegipatirabrenprggyacfi 6w piongmetingl sigpalt bemsipgr asiti cs

of the conductRtwodii@sse Hidietinba N ERSirbiagnBGe m@ére?énwma%&e&ﬁ‘oh%kdt result
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The coupling of signal energy from an active signal net onto
25 another signal net is called crosstalk. Crosstalk is within-system
electromagnetic interference as opposed to electromagnetic interference from a -
distant source, Crosstalk is proportional to the length of the net parallefism and
the characteristic impedance level, and inversely proportional to the spacing
between signal nets. Proper interconnect layout design can reduce the incidence
30 of crosstalk.  Sirong sources of low impedance, magpetic field rich
electromagnetic interference are relatively high current and relatively low
voltage components. Magnetic fields possessing high intensity can induce
spurious current flow in other system components. Noise radiated from within
a system can interfere with system performance by coupling with other system
35 elements, not just adjacent conductor nets, as another form of within system
electromagnetic interference.

Because electronic systems are becoming smailer and the density
of electrical components increasing, the dimensions of the average circuit

e source of 5 the



source radi ated em ssion coupling). The effect of all these SGEEIEBEMBER 2004
noise is to degrade the performance or to induce errors in the systens.

The preval ence of high frequency systens and portable electronics is
creating a very conplex spectral environnment for the operation of

sensitive éV%&ﬁPN@aI systenms. 10 The el ectromagnetic i nt B¢FBYEAW7 shi el di ng
of electronic conponent assenblies has taken many fornms. Sensitive or

radi ati ng devices may be covered with a Ilid and/or enclosure which is
connected to gewerids deereasing avoring the eadigtion of higher frequneingstde Fower in

pl ace. Shi el difgragih®SBerhing HequbicySPUNESR elddREE sy R s frbild mc]féaﬁil:léd y : ts t he
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hi ghest, requi reat e hield.efficiency .to containt
conmon to shi iél{gg%f%ggnscgnesﬁc?r Vet etel?.éné?lf%%ﬁn&l?_cgﬂmﬁﬂegf f’@?%?’fﬁ@e “&ei vi ng
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material $ sugfe ﬁﬁseacaacdoﬁﬁnfr@flhh sﬂ&?@%@wﬁlgﬂﬂlﬁd fsafnhé 5RENE RNt lkPHShar afzg o
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systems powefed r ing current are shielded Trom
el ect r omagnet |Ec %i%{lgﬁngéegﬁ%%ﬁ%yo%teﬁg&? ﬂ%&% ot a]gﬁysﬁewﬁer nal shiel ds
whi ch arl® connected to 25 ground potential. A netal cabinet housing which
encl oses the system nayrige cig®®h@petc t Anibi@reideOrshafaidy SbE eleferrdis advant ages
of netal housj e : t.en expensi ve, heavy, .and difficult
to nake in cohpl%il sth%%)@h.e%'%gy_lm%gﬂ{ gjea%)l{'(;f s ngf'uéﬁeﬁgg‘ﬁ%ﬁéh%ﬂﬁcﬂg may be
coated with a™@hite srverd vith  figa9dign enclomir iwhiskt i) ¢onnectegntoperouncthi s pr ocess
of ten yiel ds potbutial il thel pescesd bfsectiing @Bicoved.in PRcANGhideling EBb0d the t 0 coat
the encl,gsur eg . th ' Lyl LN al-fil]led paint.
Ametal 01| o s uBele e abi bt % GORRHEL Requley Dftaly ol Blrcsars g 87t e
patent no. 4, #1900 thedield)y df e reramen 4o shieldcthe ggnsitive; elackromesmetienc| osur e
using a nol dethterfepamcaateibiny ashpomesinal ot rike battengcaip b3xdOUPEmehel | made
of a theropl gal) finf ORASE OB GnAS: doshiRlficRisl leg SO, © ect I cal
characteristics (see Figure . Aninner p asﬁic s%e i's nested in the
outer shell whasH afes*iorfﬁ%éﬁ? B0 oy a shigld ndividuph SrriterromperanitaBay.  Heat
pi pes 1y bebé pheeiden devict Iptnssdreinl sritowhhiavd decwdioel hteguft® univhge@encl osed
el ectrical coupongn; r?it@@ Ns) t D#% i gui depi ns
can be nol ded 13 SEP%’ Rﬂfo‘%ﬁ%b%%}e‘?z‘%gby 1@%&%&9@2}:&%& ﬁ)ﬂpt he i nner
shel | for easECTRIHoMACFRRFerraPasiiEnce agd nass flien o Mrmwwercdosedrigystemnsi de wal | s
of the inner pdvelréd fimy etiernviaclinmmatingt @iriene dreoshipldal €ebni @leptronagietic r adi o
frequency shi ghdfRGce by the incorporation of internal shields which are connected to
25 ground potential. A metal cabinet housing which encloses the system may be

designed to function as a shield. Disadvantages of metal housings are that they

are often expensive, heavy, and difficult to make in complex shapes. The inside

of a molded plastic housing may be coated with a thin metal film through

vacuum metalization but this process often yields a brittle less flexible shield.

30 Another method is to coat the enclosure with a thin film of a conductor using a

metal-filled paint. A metal-filled plastic may also be used to form the housing.

LnD

United States patent no. 4,012,089 (Ward) discloses an electronic

instroment enclosure using a molded, laminated plastic enclosure having an

35 outer shell made of a thermoplastic composition which has desirable physical
and electrical characteristics (see Figure 1). An inner plastic shell is nested in

the outer shell with a stiffening filler material sandwiched between. Heat pipes

may be imbedded in the shells to provide cooling for the enclosed electrical
components and inserts for the mounting of slides and guidepins can be molded



5 United States patent no. 4,227,037 (Layton) discloses a CONBERFTEMBER DG4
conpl enentary upper and | ower portions (see Figure 1). Each portion is
adapted to mate with and engage to define an encl osed i nner chanber. The
upper and | ower portions each have | am nated outer casings. A non-netallic,
el ectrical WO¥SREMcti ve, inner layer is integrally nol defMV¥KIRHD bonded

10 between the outer non-netallic rei Aforcing layers to shield the inner

chanber fromelectromagnetic and radi o frequency interference. United
States pat ent e inessbel for pass dn gyougting. heydwarefor stifabla diawsarsi y Thonduct i ve

particle for sideamila of aidinnen shell fondyl ter vacouma metdizad oRiplated tbprewidd abl e f or
el ect romgnetfﬁlosﬁéqglleﬁjrjgrkﬂjfeﬂﬁ% in gaskets (see Figure 1). The particle
ore of. dnh

conprises an I nner alum numsilicon alloy having from5% to
20% by weight of silicon, an internediate |ayer of a netal selected from
the grosp consisting dfmmswnns;pateptaid adi2a1037 cbppes) discloses ri donmaingt at i num

gol d, nickel Fﬁjﬁ%] K trically
conduct i ve havrlnlgha &l %%gtg%@egﬁoﬁ%ﬁsng%g Fl% EA%&?%?§E%

di scl oses a %CH'P@MP ﬁgatsaﬁ %Hdu%ngr%?r O @?&Pﬁad@%eécwqr&hemm. ths rmunt ed
on a printed uppecand loweopodtiony azchstave tinendieh ouigr @bsingd. r iAcnowmerallisee Fi gure

1). The shi el difigcAR! éérﬂhé%ﬁrezgin&Pr‘inérsﬁsm?cgﬂﬂgt oid@ae&mpra&l@tﬁo%&ircu't

board haV|ng circyit trace printed llayer, Afirst circuitry

bl ock i S-mounPEFeTRS PUsH IR %Eeé“f%“’ﬁﬁéyerﬁﬂ fl?lelfié%imﬁ‘% FIRITDEF i r cui t
board and i s &bmcieciromhgnetic amhmdivdbquency hierfarenceli t trace so that the first
circuitry block is connected to one other circuitry block nounted on the

mul ti-layer printed ci rd via the ace. Anetallic plate
30 covers the first ci rlgrﬂﬁeﬁ smger‘ogﬁte?onpso’?gffgyé &%?"&td‘é‘?l?%‘?ﬁl #®y bl ock
from t he ot heelectéally dondyetilpé parkicle Joir beecasSt eandactivatfdler ima.resin §&4rix198 ( Baba)
di scl osqs a shijighe fo§te,rléé%h'1'é§1 E@'sﬁi&ld‘m% RUR ?%k@@ @ecCiFfgatd ty bogpd. The

shield structure .conpri,ses 35 condu t|v ern cond ive box
bers. 1D M€ CORptis o ot SHEHS o el A s R S h hoh en. A

first conducttw@%ért\ﬁ@ﬁght ofreititomy angltcirmeME lmrafampt%meléca@bﬁandh@ second
conducti ve pagiofp RormEd rof'rﬁercﬁ.r? Bérl QRoRitith 2pReiRim,t BAdCi rcui t
board. The firs nducfive or al.on

ohiel d-requi rPREFly 85 8 5wctﬁ%&%ﬁutfﬁﬁ§5@f&rﬁlﬁﬁx %{%g%‘éb%é%%%%“%m o
01/ 7210@9S PORE@BOL/ 07947 circuit board and the second conductive pattern
menber is formed along a shield-requiring region on the bottom surface of

e, oLtou§ Bomnd 2 i SRR SO B R BB S0 o

shielding apparatus for shielding electric circuitry mounted on a printed circuit
board against interfering eleciric waves (see Figure 1). The shielding apparatus

25 comprises a multi-layer printed circuit board having a circuit trace printed on a
middle layer. A first circuitry block is mounted on an outer surface of the
multi-layer printed circuit board and is electrically connected to the circuit trace
so that the first circnitry block is connected to one other circuitry block mounted
on the multi-layer printed circuit board via the circuit trace. A metallic plate

30 covers the first circuitry block to isolate the first circuitry block from the other
circuitry block.

United States patent no. 4,831,498 (Baba) discloses a shield

structure which is mounted on a circuit board. The shield structure comprises

35 conductive pattern members, conductive box members, rib means, screw-
fastening means, and conductive through-holes. A first conductive pattern
member is formed on a top surface and a second conductive patiern member is

formed on a bottom surface of the circuit board. The first conductive pattern
member is formed along a shield-requiring region on the top surface of the



the shield-requiring region on the top surface of the circui ti3EFTEMBER 2004
second 5 conductive box nenber has an open side and defines a shiel ded

space enclosing the shield-requiring region on the bottom surface of the
circuit board. A first conductive rib neans is formed on an edge defining
the open siV@%6R140he first conductive box nenber and i sPERVIIEEPEH to t he
first conductive pattern nenber. A sécond conductive rib nmeans is forned

on an edge defj nin 0. open side, of the secon conductlve box memnber

and is connecf&Edik goatr‘iiﬂé‘“éeﬂ%ﬁﬁcm GHHH’GFY“VB“E?Q t"@?"ﬁ’ Along a
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are adver se e el.ectr ne nd radi o quénc

| nt erfeﬁg)nce %%! /‘%Iﬂfetﬁe W@n&/‘fﬂfi@?‘i "?gﬂ’&gﬁ Blﬁ? rg‘?i’gk‘%f:o ‘Sg $efopbnt i nuous,

mol ded, resil c@ducti\'@amm em@bbdnav i A gscaeve-fmicridg omess lmumlathy fimyer. A

flexible, el e@éﬂdh&%' %x%eﬁy&t Meth@rk@conﬁ %ﬁ&@ﬂ% %bi YncdbeR S PRshifes! St ant
t he "boundary | ayer.

sheat h external unds. t.he core a

The foam fill € Dtt%' tﬁhlger FLquit o'?oafdhaéﬁ?ﬂ’éﬁﬁuﬁngghmﬁgonﬁ?%] ﬁ@dﬁ?ﬁ“ﬁé‘)t he gasket
i s provided whigs digp tha Bispgpriugivenpattetre neagatier cdnd gfer resusingENle Rigbnd eakage,

noi se ensssi oaor@ﬁ&wenﬂbrﬁeemgrtbatbuel fitd |thd %Edoﬁ&' &Bﬂ&ﬁ% piflerRChbdiBd-er  gaps of

| |1 t
Cnteract rons GPRAYd ifoleRops o7 BSTRCEIAR SpMeitd Boleh iR ke The
flexible sheb?ﬂ)hsuf@céoﬁldl h@téﬂnslsyrfmeegﬁéhﬁ tojrcwip ebopksls iahd eme elastrivaltore i nto

positive engag@pRed toVitlicfifspROMRLNR Sadeir@eEbaCiIead MhinatohiiRigasket may
be nount ed fg%t%]{{] ay continuous electrical path enclosing the foam core

ext endi ng 35 u%lusl'y across the gaps and preventing EM/RFI | eakage
t hr ough 2he gaps. The boundary |ayer prevents noi se enission and

envi ronnental infiltratied S?&ésoﬁa‘éen't he. a3833,688 ¢Bhdvan liselogdseLt s the
boundary | ayep, 30RbAk JARRYS: Lodbar ABhRRME Wnich ponbihch OEE aaidiny/© 01/ 72100
affected by electromagnetic and radio frequency interference (EMI/RFI). The
multi~function gasket comprises a continnous, molded, resilient foam core
25 having a sealed outer boundary layer. A fiexible, electrically conductive and
substantially abrasion resistant sheath externally surrounds the foam core and
bonds to the boundary layer. The foam fills the interior of the sheath. A means
for mounting the gasket is provided whereby an apparatus may be sealed against
EMI/RFI leakage, noise emission and environmental infiltration through
30 perimeter gaps of electrically conductive doors, access panels by the actions and
interactions of the sheath, the foam core and the boundary layer. The flexible
sheath is contimiously pressed by the resilient foam core into positive
engagement with conducive surfaces between which the gasket may be mounted
forming a continuous elecirical path enclosing the foam core extending
35 continuously across the gaps and preventing EMI/RFI leakage through the gaps.
The boundary layer prevents noise emission and environmental infiltration
across the gaps and the sheath protects the boundary layer against damage from
abrasion.

O




United States patent no. 4,967,315 (Schel hom) discloses a sh3SERIEMBER 2004
package having a ceramc seal ring and a ceram c circuit supporting
substrate positioned between netallic base and |id el enents. The ceranic
el enents are netallized over portions of three of their surfaces to permt
5 conducti VEOBBRI®nui ty between the seal ring, the substTP@EFESOVANE t he
netallic |id and base of the packageﬁproviding I ntegral shielding and
ground for the m crowave cor’rPonents nounted i n_the package. The surface
metal lization of the cenitsdi SlasnpAielinks P0pHS otSHediiare %F%'@ﬁf‘éeael ectri cal
i sol ation at thielded RByiaélagé havingoceramio fsedl higg pad k agemictuiicuip spportieg an
I ntegral grou Kk an allic

gral or OURghe A0 tdoA lg%v@ fillid BisePRH A %1drhellys2" rpb N IRE
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supports the besizemiat uppier swifice buhioul theuduger vertiealanfass The ssdlaingds tlso t he
peri phery of iﬂa&umea@hlth@ﬁshz%ﬁfai Wér@ﬁrfécb%x& Y‘ﬁfm?f#{in)}l A&BioR o FdHe a CEram c

)

d
S, 107, 40% ( Taffner ool gRR R esbE matialipy e forkoplvaRe

t el ephone systrdriowph suices @f tthq)sﬂalr gingdbyewdy 9f te BEMEBERNADO guter
vertical surface. The seal ring is mounted upon the substrate with the

unmetallized open regions of the substrate and ring in registty and with the
metallization on the horizontal lower surface of the seal ring in electrical contact

30 with the metallization on the upper surface around the principal portion of the
periphery. The seal ring is sealed in place with glass material in the
unmetallized regions. A metallic lid is supported by the metallization of the
horizontal upper surface of the seal ring and sealed thereto by a first reflowed
metal preform. A metallic base supports the ceramic circuit board substrate and

35 is sealed to the periphery of the metallized portion of the lower surface of the
ceramic circuit board substrate by a second metal preform.

United States patent no. 5,107,404 (Tam) discloses a circuit
board assembly for a cellular telephone system. The circuit board assembly



WO 01/72100 7 PCT/ US01/ 07947 conprises a printed circuit boang SEPTEMBER 2004
multiple layers including an interior ground plane and an interior signal
pl ane and having a nunber of electronic conponents and a nunber of ground
plane lines and a nunber of signal plane lines on an outer surface which
IS opp05|t§W?H@n§Wectron|c conponents. The 5 ground pl an®CTESHAET r upt ed in
defined regions to permit the signal pglane lines to tunnel underneath the
ground plane lines. The_ printed circuit board has a_ nunber of hol es which
are plated t hFemRBHses 3 l?rﬁlt“é‘r AEHHoprd: bavingymultiplsy laypes ingBrding] anidtefior h t he
ground plane kicuad pla“ﬁhemdlamcmtehobmgml s emt havings Audliter f REckedic encl osing
the printed c an 10 outer
EEbrkn AR HoulBS: GBI ek 367 a b0 G o

wal | surroundi,n cl rcuj efining an
interior spac&® ST%aPr"é}F?é W&qeuﬂlélghés ARRPSYS therelsciopici 9mpRpass IPanni ng t he
i nterior Spacgroand ple istinkeguped isdafinethtegiogs tdgerpititiet dghat plasaliideshoard to the
frame to spangifig ﬁfeatﬂrmé@@ﬁddﬁsﬂenﬁ&esbygp@ rihfed o 3,8 GNY Pl ane

lines on the I rcult are i1.n nnent h and electrically
engage the 15% E‘H}’%c‘gnlio Sdwchy fre; %te‘il Hrepghoto igefqoanest ﬂ’teﬂéteFlPléﬁ"é’“m‘]rhe housi ng
conprises fir ghane swithl tlecgromd plamedinep| ’ﬁheearcspzhnardragpemhﬁ hasmhousmg fapace

defi ned by thendir s hhteﬁfcucﬁlpﬁoafr& e AuARPRNES:sS] S Qi 1| Nt e

circuit board to e I nt ed | rcult usi ng
chanmber ‘def i ngYfe 'b‘g}’ g thzRerphery p @epF%tﬁ%cWWe“fil dRingay second
cover plates. mrmrcspacteheTh@\fmmephelum mamnbmtcffrmmnbywans epdnaingithg wal | s

cor r espondi ngjrk&icd ader‘arﬁllhglﬂﬂﬁ tméﬁ‘h§ﬁmﬁ£t§;'ﬂﬂ&%‘hh é%ﬁﬂt%o&ﬁfy frame on

t he opposite side .o rinte I rgul el ectr.l y engagi ng
the ground pl el?ﬁ%aéﬂg?\?‘l rﬁchﬁtd@jé“fébryctg A6t wal | s
forma nunbepn dlie anerth'mnditeb@ld/\mehmmhtghmeﬂtomﬂl algl dbsammﬁy engdge theib- chanber s
are ar rl%ngeda&_}ﬁ)cehﬁéﬁg%t& tﬁ@ﬁﬂ&ﬁ)&'%ﬁs QPSR Rhmd. h%@'h@ pents on

the printed irc Secur means ct onnect first and
second cover ﬁ’)’l1 ?%%“LH ‘Eogere@%tﬁs #hﬁgllét WQBB?FFI‘{?EB@ %’h‘g BP%YV@&J i rcuit
board and t hetierizamee owoppasitesidest tbfethé iprigted &irduit beapd do enviese thel primed ar e
pressed agai n@ﬁcditmbafd FBintaOhGuSIBY lcBarhiRe defined ﬁ@w@@araﬁ*a?ﬂ{e' frithe @nd second
cover plates. Cg t ed St at at eg %ffz 536 Buonanno 5%@
di scl oses a S¥hM F’bB %ﬁ‘t i o DR caYSE B rgy
t hr ough 29 gapEﬁendmmﬂsmdﬁwgnmmr@da@ﬁligmlant/mtb uileflatpaer wd,lsaccfetm t he gap.
The seal CONPrhHESnahe o@bgﬂ%ﬁeaﬁ 1Bt afmﬂtbo%fah@bﬁaneaﬁyee%g& n?gﬂ ly _
conpressi bl e gjross}_mgloqﬁl gl flex Jse el%g@ %ductl ath portion -
is attached t O tHhe fnﬁn?ﬁ ?mge gyt e P& & @@r?ent exposed
to the conducmmeerafrsubchanbers wibingbel heusing Cﬂaabcronahﬁ:subd@amhe:atate portion
extends part Wadhgad wmelafehespéemson‘éﬁsit th@%le@ﬂsinc dehpdeRtd of MetSprifitch are
spaced oL t hecE&rltebo?ulde n§"r&;[y,ru‘;j‘gnmeans e \{ﬁ"; com%%{ Y ﬁrs@and second cover plates

to each other independently of the printed circuit board and the frame such that

the first and second cover plates are pressed against the frame to secure the

frame between the first and second cover plates.

30 United States patent no. 5,202,536 (Buonanno'536) discloses a
seal for blocking propagation of electromagnetic energy through a gap between
bodies having conductive surfaces adjacent the gap. The seal comprises an
elongated core ¢lement defining a resiliently compressible cross section. A
flexible elongated conductive sheath portion is attached to the core element at a

35 surface of the core element exposed to the conductive surfaces of the bodies.
The conductive sheath portion extends part way around the cross section and
defining ends which are spaced on the core element and non-overlapping. One
additional flexible and elongated sheath portion is attached to the core element
and extends between the ends of the conductive sheath portions. ‘The conductive



additional flexible and el ongated sheath portion is attached isGEITEM®BER 2004
el enent and extends between the ends of the conductive sheath portions.

The conductive 13 SEPTEMBER 2004 WO 01/ 72100 PCT/ US01/ 07947 8 sheath

portion and the additional sheath portion together extend fully around the
cross sect iWR0¥R21%he core el enent. The conductive sheat hPEHE¥ILEH4Uef i nes a
conductive exterior surface of the seal extending around a first part of

the cross section of the seal and the additional sheath portion defining a
nonconduct i ve sigatypostionoandgbe ddditonalf shedile pertian togrthematitang faliyoarnehdahs econd part

WL one of L hg e B B e Sheatn
portion. The E¥HKY c:“'tcle\ﬁfp ion, uf eo{) ?%r‘?%ﬁﬁﬁn% ?'F8u%f{ﬁlf F BHLP é‘ﬁé‘g%sﬁ portion
respectivel y eestipmef dhecssal mda@n@ﬂdlaowﬂmdhea&wwmmndéﬁum a lmangonducivbr i dgi ng
across the gapxied® sdffasecst e @éa@%xt@ﬁﬁ%niroﬁkﬁl a &céﬁﬁp&?&f $hBRt&E kecBibn at - )

di scl oses an fl%Ctralo aII lgiegl ﬁh fiitate%a gfjg&artlcle det ect or
system The AT SPasa Lo 2 lg? & P‘ﬂgﬁn FaPPRed) ity ope 0 Eem

conpri ses a capRtovriapring endscifdhe condueliva ghdatlypororm dibe emd@;cmershcalmce wi ndow
fo { receiv } ng péftiefi Qﬁﬂthﬁaﬁdltlﬁﬂaﬁﬁ%eﬁﬁ ﬁm@ﬁai g@ﬁe@aﬁ%{ﬁ&%l&ﬁ@ﬁia@ﬂe&@ @n@?ﬁ an t
active surfac e conductive detector housin e active
surface faci ng %%&ggtﬁpb#%?s gﬂ?%%é s\?\nﬂﬁc%% for providing el egt rical

si gnal s ¥®epresentative of the received charged particles when the received
charged particles are apjilel ShtéOpdidi n8Chj548, lgvr(Bcﬂﬁz@r etAale)OdlﬁiﬂkS%Eﬂ ¥e layer is

o P Onelehforfll et {6 Sl Balgis BhEGLLERL) Y couRled Lo (he 20

conducti ve defe F ovi ectri cal
shield surroseli ﬁ@tet@érgaémawles detecteresysiony @@aprspmae@n@mtwmdemor 5, 566, 055
(Salvi, Jr.) domﬁigcl&eﬁlga:ndetdiwr/eﬂﬁhncs hvlﬂdod.eferét‘éngaQﬁ@Eb |p)(rtiﬁ:1&é an

el ectronjLs e@fﬁrgeﬁg%ﬁhclérﬁ&ezﬁ c@géa cg d‘fs covgqcﬁgl at e havi ng

a maj or surface and I'ons T the
el ectroni cs eHePEFUh@sing, &y @la‘i’ ﬁ@‘f‘t“é it dhei @etecé?rsﬁs’éfﬁw virdew|fayer across
the maj or sur brwiliny dectidallsifids deplesfaticeof @€ aickivebcafed phkickowden Pl ate. The

shi el di ng conpp q*Ig | ] rface area,
and resilient gasge gég%%%@ea@%%egﬂ 8 ac‘eJH?oca |°§H%u 1&8 30 enabl e
the cover asstd#l i dispased apen dhe CHvE HFrTaecRady 5@1@@1@%@@% touh¢ ted States

patent rem 5, E&ﬂuélﬁ@ detsator Byysing it kiR EhtimBue CoidosRe Rekirkal @@t i on

chanber contajpj ﬁglagqﬁe&gf ace electromagnetically isolated fromthe

surroundi ng enV|ron e 38 el ectronmagnetic isol ati on chanber conprises

a wall enclosing the volune, the :
United States patent no. 5,566,055 (Salvi, Jr.) discloses an

EMI/REI shielded cover assembly for an electronics enclosure. The cover
25 assembly comprises a cover plate having a major surface area and interface

locations for sealing against the electronics enclosure. A shielding compound is

disposed in a layer across the major surface area and the interface locations on

the cover plate. The shielding compound provides EMI/RFI shielding for the

major surface area, and resilient gasket-like response at the interface locations to
30 enable the cover assembly to be sealed to the electronics enclosure,

United States patent no. 5,594,200 (Ramsey) discloses an
electromagnetic  isolation chamber containing a volume of space
electromagnetically isolated from the surrounding environment. The

35 electromagnetic isolation chamber comprises a wall enclosing the volume, the
wall baving first electromagnetic shielding surrounding the volume and having
an aperfure wherein the first shielding is disrupted. A flexible, conductive
second electromagnetic shielding is disposed within the chamber and covers the
aperture in the wall and is conductively and shieldingly attached to the first



wal | having first electromagnetic shielding surrounding the JglSHErEABER 2004
having an aperture wherein the first shielding is disrupted. A flexible,
conductive second el ectromagnetic shielding is disposed within the chanber
and covers the aperture in the wall and is conductively and shi el dingly
attached t OVeRE 24 st 13 SEPTEMBER 2004 WO 01/ 72100 PCT/RSHUSMIDAT 9

el ectromagnetic shielding of the wall %around the periphery of the aperture.
The second shi' elding is - defornmable and of sufficient size to enclose

obj ects whi chceﬁ%‘iﬁ“’(@m‘i@éﬁl 1ag) of the svafliecvad haRsrirhery 6t g appr@rapdbeure and to
permt tactil eecopébhiclding iveiefopmitd¢ anh ob fuffitientolvectotenchobet bjectd Blickhanber so

t hat conti nui ; peTaTa STRE o | t leS.y mai Nt ai ned

t hrough t he i%y?%i%%ﬂeéuﬁﬁfehe St at eéﬁOﬁﬁéﬁf@Eﬂﬁl&g&r&é@ﬁ%ﬁ%@k ngfidet al .)

di scl oses a pauiRulition | of e nebieqts ‘&H’nﬁlﬁn@@"ﬁ@q £0i et SoRBEIMOEN t wo
electricd |y eckonauagheticeisdiaithings theNdurgmis lneintaiosdpthiengls the inwfipphessi bl e core
general ly shaped 10 as a sheet extending along part of the length and width
of the body. An electrjcal Ig conductive,_surf c% material i s disposed on
opposite faces of the coPEd s Basps pg %ﬁ’ﬂ‘& Miee e b sclpseshaddi es. A
nunber of el egtskeicdbt yblockiogiceleatmmagumine cididios abtwepacerd pdeitidalins
electrically : 3 i | e materi al
on the opqoosi te ?@%@?SPOB% V\%ﬁllgtg gﬁ%ggﬁgsﬁﬁ%ﬁ%ﬁ@%%@%@g %%{ggﬁdol i a et

al .) di st oseds &n’p {ng<alpng POk thg AR Wit g b Podr s8fons
created by el elstirioailyocondustipe srsface matedaicis dsposed po ofifisita fipey aftthiscarenpri ses a

printed circuigr feadkgadafict thERURILARE §daRs | LEIHRRIF LOMRARCHductithe Pri nted

circuit board includes, a 20.ground plane .and a ground p rrn ocated on a
top surface of™PRER? iaﬁtsgﬁcedgﬂqs]g’ﬁﬁ ej(?@é‘?ﬂ&ﬁ?”ﬂ?%h%?j“tﬁ% sscttelyni ¢

conponent s. Acensueitvefsurfacg|neaterial om KHeyoppesitafieses.i ng t he ground pad ring to the
ground plsane is provided. A shield can has a |lip extending along a

perimeter which is aligne ,th the gr I ng. sket is
constructed of a seni -q%é‘%gg&%ﬁcmﬁm}%%ﬁgﬂigﬁ‘g"g’ﬁ%’@hg% R¥HARN 25 the
lip al ong theapraratypetior Wielding dedxondgectin amissivhre ayratadndypabbconig t o
provide a CoBeHiSdreME af®BkouiByl The AbpaeMisAloRpEb@C] FERUARLL bR 5! ONS

wi thin the shij hgﬁé}%a@'ﬁ %{Q,i te S(;ta?glg at,ﬁ%t pﬁio. 51,3748,1)453;&]8%{&}{??% et al.)
di scl oses an et F r OEgnet FERORTEY o TS5y PUPL CHFHY Padeneidss 2al circuit
on a cirduit BwERd plase @ndissggued palicing Jecated ranpa dopt eurtice @f drcoprined he

el ectrical ci ggdbit boatdSuroRh@6s HRNEGAShic ComPbRhl, CRMRLS &% dechipGRy a side
wal | ext endi ng '

o i e L, sl S SRCARD. SR o111
has a lip extending along a perimeter which is aligned with the ground pad ring.
A gasket is constructed of a semi-lossy conductive material positioned between
25 the tip along the perimeter of the shield can and the ground pad ring to provide
a conductive seal and to attenuate electromagnetic emissions within the shield
can.

United States patent no. 5,748,455 (Phillips et al.) discloses an

30 electromagnetic shield for shielding an electrical circuit on a circuit board which
is a conductive strip extending around the electrical circuit. The
electromagnetic shield comprises a face, a side wall extending around the face,

and a series of spring contacts extending from the side wall for electrical contact

with the conductive strip extending around the circuit board. The spring

35 contacts are flexible and movable up and down relative to the face of the shield
and form an integral one-piece construction with the side wall. Each spring

contact includes a first tab that projects from the plane of the sidewall and a

finger that extends from the first tab and flexes about a fold line extending
between the first tab and the finger. The shield is installed between the circuit



with the conductive strip extending around the circuit boardi3 BEPTHNBER 3604
contacts are flexible and novable up and down relative to the face of the
shield and forman integral one-piece construction with the side wall.

Each spri n%r contact includes a first tab that projects fromthe plane of
the sidewalYOMBIY finger that extends fromthe first tBBEHHPHexes about
a fold |ine extendi ng between the fitst tab and the finger. The shield is
instal |l ed between the CI rcuit 13 SEPTEMBER 2004 WO 01/ 72100 PCT/ US01/ 07947
10 board and Bo#6 8 ity honsing. r ddseetneetiver fiysk tabp Pejeqir aireerdlyoliemathel y f rom
the sidewal | sideeall el iddeinpsdr cdggebat! akngpel by geoshsiay cﬁlﬁﬁlghﬁbl5| ng

causi ng he SRl vk Griea 6 e thel i B5urh Whef! G WikngRls WABLE e

spring contacts en onductive stri nt no.
5, 763, 824 (Ki f§ @rIKfvV§ stPsc| oses a  shi el d| ng cover in conbination with.an
el ectrical assenbly. The electrical assenbly has an electrical ground, an

el ectroni ¢ conponent el [ eGt nd a
conducti ve frame which ll%gte e%?e& ?gteﬁﬁggt %fﬁg 8?% cgfgﬁ lS)({:orrf%o%ent and

which is el ecfiNFlgg SPVehAhsemEmation Wil By elesircal ﬂﬁ@mbé)bndm?t?@‘émf ame has a
mount i ng surfassanbl?hhasshmelemcmgalcgmndcaﬁpekm@ doinglonean cel@mric@itgct ri cal |y

conduct i ve adigsiies 589 Eabgegﬂ@seoﬁm\fm%% £ G0Eeq @R b |1d. The

el ectri caI I y uct1 ve adhesryv trat e passa evvays
t hr ough Y%he” s GI5EHqRlt eoRoanewendpyhich i lertrcally CPPR%?”%&‘P ﬂ?uglp'é}@es ¥5 havi ng
di sposed a I ay«ﬁrducﬁvecfmmhmatsmmomglsurféﬁhe Teshaiibwysensotnppsstd Adly filled

W th a noncongtid t‘l@ct?igﬁﬁzséog&uc?lg? bghes#@ h&ﬁ&@b&%@}&@%ﬁﬂ{@& g11, 050

(Gabower) discl oses or an EM rom yneric

mat eri al . Thea?Fg &I‘%cgﬁ:ﬂﬂ elgetrioadly ?@H]%WBrWP%V%a@ePSS“BF“%@FW or mabl e
pol yneric mat passagewayst thraghi the dubsiaepdefined by 4 hmnmrfmfr mtem@l pudRes S

conpri ses heahaﬁﬁg Bishdted asﬂaﬁe%tofoéonaﬁdﬁ% %@J1a81vﬁe o 9150 fig the

heat ed sheet bﬁ Cﬁ@?jg %5 go ch}éonto, I()) ng the orned sheet,
renovi ng the t'of amangongyctive ¢ Sl‘ﬁ%?e&mor d| e, and applying electrically
conductive netallic material to selected surfaces of the 25 thernoforned
pol ymeric shapes by vaquuil@eRQalchOfd. W@%so‘é@bﬁﬁv@r)%&io%ésa% Hod no.

6,016, 083 (Sa d.ISC| tléectr oni ¢, CII’C It .ap a
suppr essi ng e% g@ﬁi Sﬁiﬁ]&I JIelymerc mater at“‘? ?fi)F‘?‘%‘éﬁe‘én
el ectrortc ci tl‘cmlfnfonmugt@slet@noféTh@up@f@unilﬂﬁ:@obﬁnmcpmamleﬁ-MDrdaslred 30 board.
AR ' ln(F;Ut out ]Phﬁa pése’ MIAR thirfnofRHHBie brotdsst Q&nﬂiéegtﬁeqﬁﬁg ra]?ﬂhﬁ ard f .
il Irgw t case T erm p?ﬁ[lg %giym%r,e gv%}nrgotﬁm ﬂea?e s(i-lcertamtloagn;nl (())prén nric(ﬁd -or ontoea ectronic
die, cooling the formed sheet, removing the formed sheet from the mold or die,
_ and applying electrically conductive metallic material to selected surfaces of the
25 thermoformed polymeric shapes by vacuum deposition means.

United States patent no. 6,016,083 (Saroh) discloses an electronic
circuit apparatus for suppressing electromagnetic radiation. The apparatus
comprises an electronic circuit mounted on a top surface of a printed-circuit

30 board. An input-output terminal is mounted on the printed-circuit board. A
shield-case for suppressing electromagnetic radiation from the electronic circnit
is included. A conductor-piece, allocated between the electronic circnit and the
input-output terminal is provided connecting a first ground-pattern stuck to a
bottom surface of the printed-circuit with the shield-case. A means for

35 connecting the first ground-pattern with the input-output terminal via the
conductor-piece s included. The connecting means is composed of a second
ground-pattern stuck to the botiom surface of the printed-circuit board pear the
input-output terminal and a metallic-connecting-piece for connecting the second
ground-pattern with the shield-case .



is included. A conductor-piece, allocated between the el ectrqRiSEFIEMBER 2004
and the input-output termnal is provided connecting a first

ground-pattern stuck to a bottom surface of the printed-circuit with the
shiel d-case. A means for 35 connecting the first ground pattern with the

i nput - out pWOPERMnal via the conductor piece is includel/USPHE7%bnnecti ng
means i s conposed of a second ground!pattern stuck to the bottom surface

of the printed-circuit board near the input-output termnal and a

nmetal | i c- connecting-pi ece for connecting the second ground pattern with

the shield-case. 13 SERTENBERNZOOUreWD thise 4ad @fhePETiol/S0 keldd#brbdgnefid A common

feature of thﬁﬁﬁf@aﬁemﬁmﬁg%&tﬂ&sqg&a@éﬁ&etnﬁmgm Gn the UrifobGt GRE S
shi el di ng net hods ths that these mi?ﬁfgl% ﬁ‘u@‘ LH e enclosure and not on
the radiating gt A the radgtigg sopros. A éﬁ’ﬁhﬁl Wil forgy aR aReTUEIEOUER ¢ hr ough 5
whi ch radi at i ghichaadigiwage csoage bl idug greatt caccamest (ke sikeh o tskendicdverse

conductive gg&k&&soaém BR8ds AGEL IR a®IIGRS 4 trdikaA Rel IR mBy REBRK rlal tHaf the
shield may re jce n|Ticant

entire elec
parts of it, ﬁ:bccg?ch'gamggews%mg@h EB%%??&B%&F@M%@ adnvent i onal
met al i zi ng ne@mdsrabl@cmwmsu ri¢pnvensiotil c tietadizing t mkthbdsarsinly geausing, vacuum

pl tat:ng 0}‘ tal BeHdasRe 1ﬁét¥lslbt dafh ysﬁﬁ@rvée@luﬂqﬂﬁﬁ; tdf%mxnﬁﬁulﬁtL s or Ot her
netal s ati am n ing ne S si ng woven
and coat]g)d fi g%’r ﬁ&@ng Wh 4 P~ rtglegfr Bg gﬁcP]ia‘qu{"’y Wbl lity,
and t her mof or mefliring ymethls) Nldl' BEng-wWOURESIdR agted efibkrd pdnawily duibduatael | ul ar
phone si ngl e-ﬁini’t@d&ﬁvﬂihgl MeiB Iaﬁhﬁlerrﬁ&@ﬁﬁ)‘ﬁ,ﬂﬁf (formshield) for rear
printed cicuit board ( CB) and encl osure 20 housi ng with two isolation
chanmbers. The formshield is a mrror inmage of the rear enclosure housing
since the original equipnent manufacturer did not have a CADCAMfile. The
form shiigl d has 4 boss hol es and vincHEatcing®R (1 eg) wth extrene close

tol erance area and acconpanying dielectric battery cap (not shown). 25
Figure 2 illustrates a cellular phone single-side formshield for rear PCB
and encl osure housing with two isolation chanbers. Figure 2 is an angled
expl oded view of a f0rm1§lﬁb¢|1ﬂusﬁﬁ@y§c§hﬂ%ﬁ" blﬂead'm ﬁﬂ@cdn?ﬁ{mﬂmﬂ show ng
details of X’Q{nc S 0‘3,“ e h| eld t s?ore ('Rﬁl%u C% g(g 30 agai nst
a form shield acn own FIS‘F 8 Rrdy 4P¢ SOLUEE cel | ul ar
phone si%¥g! e- bousing g S@lﬂtépﬂaﬂhdmb¢féar %éqrmﬁhmld jstonisras imhgssfrike housi ng,
side views. Faafesiiselethopssk sihie@e 8AEiSal c3hiPmB@mSBRWrer did not have a

CAD/CAM file. The form shield has 4 boss holes and winglet tip (leg) with
exireme close tolerance area and accompanying dielectric battery cap (not
shown).

25
Figure 2 illustrates a cellular phone single-side form shieid for
rear PCB and enclosure housing with two isolation chambers. Figure 2 is an
angled exploded view of a form shield above a cellular phone rear housing
showing details of X-Y-Z axis of form shicld to enclosure. The PCB goes
30 against a form shield, facing down (rear of PCB).

Figure 3 illustrates a cellular phone single-side form shield and
rear cellular phone enclosure housing, side views. Form shield gasketing dots
are not shown.

35

Figure 4 illustrates form shield and form shield gasketing dots

outside top angled view with accompanying verticals and boss-hole detail.



35 Figure 4 illustrates formshield and form shi el d gasketi ng3dePTEMBER HR4
top angled view wth acconpanying verticals and boss-hole detail.

SEPTEMBER 2004 WD 01/ 72100 PCT/ US01/07947 12 Figure 5 illustrates a board
shield for single integrated circuit . (I1C and multiple ICs groupings

shi el ding ¥ &/Bt0nted circuit board. Figure 6 ill ustrat¥S/ES0HBPEbook
conputer, central processing unit 5 (2CPU) base and keyboard cover form
shield with formshield fold-over winglets (3). Figure 7 illustrates a

not ebook conputer for migre| X ilfugiratespy bogrd sehidid erosingle dnfegrated rairchibusi ng,

done by cr eas@d)angsnlipleicRRopitss BRéMRE on AQriklbi Sirkar Boasdli €l d uses no

thernmoformng in design, but yields a 5 and 6-sided enclosure by folding.
Figure 8 illustrates a notebook computer formshield for CPU base-keyboard
encl osure housi ng, dondFigre Orilusivates ampiebpel epremiEEr c cantpkbpioedsingynit 5 i n shown

Fi gure 7,5 shoy@PUybase ghdkeybodd paver fdthi shiddivill CorPOsidld fld-6fer Jvikgl@gse- hi nge
folds. Fi guresg illustrates a crease-hinge-fold angled side view of form
shield or ban “shield winglet, elongated f.or display purposes, orientation
as in 20 thernoformng tool. Figure 10 is a crease-hinge-fold edge cross

sectional view of forFigltel dinstnar £ nslab&ikCconPuteyifiigh ShicBNRWMTEN

t her nof or ned it i 0 7 ree fol ends. 25
SUMVARY OF THE‘%?"&%%%%%%%R{F@&E%Sée‘ﬁﬁel‘%n?/‘%%%hgnﬁ%fgﬁg‘iﬂﬁecé‘i é‘&?%i"g' a shi el ded
el ectroi®%c cAksdranshigldsusehng thegnefpimipg én desjena bukyiekds sdliandop-sidedi ce to be
shi el ded fr omencidseztbydioRignpet i ¢ frequencies; (b) a reference potenti al

source; (c) a housing enclosing the sem conductor device within the

assenbly; and (d) a conform ng shield enclosure electrically connected to
the reference potenti al¥i886 S Blustipics »natebook: computsh fommishigldsier SRY encl osur e
conpri ses a nhisatkegteerd énetosmt howsid, domobyyeredse-hivgwifsld add GEnsdiesds agonf or m ng

to the imsi deilpgho%effi?\él‘ésf, '%?m?ﬁ'% %‘fédoﬁdz@{t?agg foluble égstﬂyon\?é]}j £Ldiyg the

seni conduct or . devi om el ect ronagne uenci €réin the
conform ng shhEeg | osure.is prepared by paint netalization. 13 SEPTEMBER
2004 WD 01/ 72100

Figure 9 illustrates a crease-hinge-fold angled side view of form
shield or board shield winglet, elongated for display purposes, orientation as in
20 thermoforming tool.

Figure 10 is a crease-hinge-fold edge cross sectional view of
form shield, board shield, or winglet shown in thermoformed position and
prospective 180 and 270 degree fold-bends.

25

SUMMARY OF THE INVENTION

30 The present invention is directed to a shielded electronic
component assembly comprising (a) a semiconductor device to be shielded from
electromagnetic frequencies; (b) a reference potential source; (c) a housing
enclosing the semiconductor device within the assembly; and (d) a conforming
shield enclosure electrically connected to the reference potential source, wherein

35 the conforming shield enclosure compﬁses a metalized thermoformable polymer
having dimensions conforming to the inside of the housing and enclosing and
thereby shielding the semiconductor device from electromagnetic frequencies,
wherein the conforming shield enclosure is prepared by paint metalization.
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conponent assenbly is selected fromthe group consisting of cellular
phones, notebook conputers, electronic enclosures, printed circuit boards,

and printed circuit board integrated conponents. The t her nof or mabl e

pol ymer mayV®&UE&%ected 5 fromthe group consisting of pBFYEXABYAGL e,

pol yacryl ate, pol yethylene ‘terephthakate glycol, polyvinyl chloride,
styrene, polyester, and m xtures thereof. Pr ef er abl y, the thernoformabl e
pol ymer is polycar bonatla. 2 mf@Tedpﬂébm@wthet fhécldeld egleationicnedsipengms| yrer  has

? t hi clgnessof ﬁgemaiyoiﬁtsel%c@@ﬁrdnﬂ@lﬁb giolp &Bﬁsﬂnﬁ ol’%ﬂhl@ﬁ&lho&ﬁlgn&ﬁﬁiokp][ ef erglm y
rom about 0 I NG met al i zed .t her nof or mabl e
pol ymer may cg&ﬁ ‘#és}g ﬂte&"ﬁﬁ %B suP P te?eé’icmé-li}o 8€|p Blsi st ng of
copper, sil vePoarédﬁtasltatedtqomﬁ@&n@s Th¢ dheaeiormably p@lmax owy heisslested gol d,

tih n, al ulrﬂ nugﬁoﬁﬁgﬂesgmﬁp odtisaihd Q)fspbbeitﬁ@fate I p0195&y1at§qud1§e:ﬂ@1eﬁe‘olodl rregt

the netalize r| articl.es selecte

fromthe grou ;ﬁ%féét) 22%8 P&Wﬁe hlﬁl\c)i&ere? lﬁl%%ﬁ’elpoy]@s ?’"éis mu_thgr 8obal t,

chr oni um rrag £906m Prafejaklyi dheotiiermaformahle polymers is n@lv@@bonauen et her

sEeci fi‘ c en‘gloﬂtelfmﬂﬂy, mbehmafoﬁﬁmmgo@mlemlaemkﬁ&yh@m%@imr_ ; 0.865 indh -

t her nof or na i e i nsi note
conform ng sh?oeﬁjg’h%quo %ﬁéw&gﬁfﬁgﬁ%@g %ﬁ’gg?ga ﬁ&%e‘?oglg corrpri se a
t her nof drfmabl &cBol Vhe metiged ghepraefarmable polpmers mgy cemptse sietb ppaicles on of t he
20 conform ng srﬁdfut@ll filorenkd Soup €onsibiify 6DEIpPENYsigr Stvbalk Cht@ﬁ‘fdsoﬁi'ébzﬁesrmy al so

O S8 st nERLL TRRE B VP Sl P L1 OO Qtean inside

and an out si de portlon 0 SUr e
el ectroni c cofRSeHErmbediassb) e maghlized t&l?élPOf@Bﬂﬁhlq pelyen Femppiises yetal
sem conduct or pateivies aalectodh droei thet gteupczaﬁsimﬁgnﬂ isdh, edildere R6dkeE UkRit@NCl oses and

25 shiely@s eagfff C&Bﬁ?ﬂ%t @F stuiin%a %E&)%logﬁﬁfe&% T eueonf orm ng

shield encl osur]% may corrprl er m) orning e@asketl ng
dots to provfRFELE Fahodimeat.ante c Ruf Qﬁ{ngpr r BNCQshtea ceOmEIiSely & gr ound
trace path of ﬂmnnqrfomﬂbé@lpolwmenmhvmpamenhlqmehcﬂmsqﬁeanfmﬂdd pbigigh aifele gasket

ay provi de. a_aaart A safle Dhe\ Aokl e SRRRTE R GBRIEL P °
wi de groundi n§? %BB? Hn%‘lril’g‘?@o PayiRg) mefal P&’iﬁ‘i“%s 198 a3 OU ﬂiﬁ%Pe’éﬁﬂd?fnﬂlhg shi el d
encl osur® naycedoming ehigld endeser. hi Tige coutbrnide shiphi tepclpvuey inth§ wigot 0 a 360

degree bend | Buhfie SHitHGbABLe p e TR Lﬁ&aﬁg&ﬁ&% & 8oty dr0lnhadles’ on

havi ng a crease deS| rJ d ont oe% |nge E'E S
quadrants par &4 ap PPIiQR Wn@@f%%rﬂ%}? eﬁﬂﬁlﬁm’ff?) 38he, sbieldediegr ee- bend
in the subst ralb@ronﬁwecompmhentmasngmbhn ahaly efucthers ucomprisy al phuralitnclose and

Shiel d 1he SCRAGAMMELOGIRY! GfrtinGlib ChtGIAIARALEIokke 4HAEL Gl and be
attac he% by ag]lﬁlgs cach 0 the plurafl é’l s%%n&c\égdu%tor devices. The conforming shield
enclosure may further comprise integrated thermofomung gasketing dots fo
provide a positive and constant pressuze contact along a ground trace path of a
printed circuit board and a specific integrated gasket path along a ground trace
of a printed circuit board. The gasketing dots may provide a gasketing,
30 isolating, and grounding path 0.5 to 1 inch wide grounding path along a printed
circuit board. The conforming shield enclosure may comprise a
crease/hinge/fold design to provide up to a 360 degree bend in the substrate or
may comprise a zero-draft fold design having a crease designed onto a hinge
with 4 edge slits placed at quadrants parallel to a creased-hinge to provide up to
35 a 270 degree bend in the substrate. The conforming shield enclosure may also
enclose and shield the semiconductor device from electromagnetic frequencies
and be attached by an adhesive or a conductive adhesive.
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present invention is directed to a nethod for shielding an el ectronic
conmponent from el ectromagnetic frequencies conprising the steps of (a)

provi ding a sem conductor device; (b) providing a reference potenti al
source; (c)WRPERM; cally connecting a conform ng shiel d BFEREI8®t e to the
reference potential source; and (d) p140V| ding a housing enclosing the

sem conduct or devi ce, refer ceew% l}laglgt ia] source, and ¢onforming shield
enclosure within the as@ 8 PESTIH GRYRAMQR & Aisctpdeic osur e
conprises a rmie&ioﬂzfeﬁsltléiémgmﬂ eleumdutcecqmioyemﬁrokmwlm@nﬂgmﬁaqﬂmcmnf orm ng

to the inside ghpdidagy &@Lb‘f?é E‘Qf%ﬁ)%r@ﬂ&:h@%‘éa i@Rhctdr e fRY; (&Egﬁdvﬂiyﬁktg%t he 10
sem conduct or devi ce el ect'ro net,i uenci es, rein

conf or i ng shFeé?rami?nBPtS tERleSOP’éce’pr(gﬂg]P B‘S’%ﬁ‘fﬂnﬁe{‘ Hoptpzping shighd st | |

anot her §pe0| enadosyreb dali the neferdanbe Hmteasﬁnsourwvamﬂl 6h providihigr echiomsing o a net hod
for preparing eecmngf TS @exﬁﬁmfd*ab@f HevaRC kasibne pfoehua‘i Qbﬁw'a&a cBnfdrnin

sem conduct or i C ct ront conpr | s% ng the
steps of (a)% ‘?’rgl%[i ?‘?‘?‘ﬁ @8?558?3]3 t"'ﬁ‘g‘fg Wﬁé%ﬁﬂe‘iﬂc\?ﬁ"c‘ﬁ an
adm xture of aommdaanm&aemeahofanmb@ pagier, haatmg ditnynsidue comfbomicg ng t he

metal i zed they et omeRb! 6r % yﬁmgmg geiy eﬁ&@@a)ana%éewn éhiians %E“ ng shield
encl osure; wher.ein, the %on or gﬁmh %hl el d encl osure has d| mensi
o)

conf or mitfy t o SFHEOBHCRR s FgHCS %‘i“i‘?&‘a%'?e“fhefre@}‘%’teﬁ’on?” CrElg ?lent
assenbly and ewbmsnmgndddncl@wlemepmﬂbydam‘gmethﬂmaamn conduct or device from
el ectromagnetic frequencies, wherein the conform ng shield enclosure is

prepared by paint netal The t ho further conprise the step of
metal i zi ng 'the 25 conf%‘r%ﬁ% %@F@gﬁ%‘ﬁ? PR RESALGR df an

admi xture of diresslond m@b@ﬁjf@e prepa'mm einfarmangashiedbénclosym que&indxhng her

speci ficee nbogélﬁﬁ%ﬁductbh@evﬁﬁe&ﬁ%ﬁtelebﬁé&ﬁ@&dlﬁﬁbnbﬁ as@inb@%ﬁ@nﬁlﬁg thefRbplod for
preparing a c sem £ nductor

devi ce of an gftgh@ﬁﬁgg&%&g%ﬁ&”&%ﬁﬁ SlrilPlﬁﬁ? sW‘ 31{?] 'i“eep “of (a)
t her mof or mi ngcendyeidvst regtaly apthe p madsdy matd e(holhermpeforming othe anetdized or m ng

encl osur e; andaeﬁbafofmmd p&yxﬂ& fr&ﬁ stei;e(a fa,hﬁ&dcdaﬂirmmrshiél@&cﬂsﬁﬁ (a) with
an adm xture ofh duc ive resip Constf?otﬁé shield

encl osure; wh re|1r111 ¢ ?#%?%n F"Heé’ﬁﬁl ?ﬂ%’“’hgg ares
conf or mi2fy t oinside qfnehq'esu&rofathﬁ trngcmpmpn@nteawnblmnd epolrgion end assenbly

and encl osi Ngefybg shivafi@dhesdetlodieort deics Qfani:enam&ﬁdgﬁetﬁeﬂé EnclidsOM

el ect r omagnet r t he conf n ield enclosure is
pr epar ed by erchl SSRGS SHAPLEA 1 RRLPE b el e

The method may further comprise the step of metalizing the
25 conforming shield enclosure from step (b) with an admixiure of a second
conductive metal and a resin.

In yet another specific embodiment, the present invention is

directed to a method for preparing a conforming shield enclosure for shielding a

30 semiconductor device of an electronic component assembly comprising the steps

of (2) thermoforming a sheet of a thermoformable polymer to form a

conforming enclosure; and (b) metalizing the thermoformed polymer from step

(a) with an admixture of a conductive metal and a resin to form a conforming

shield enclosure; wherein the conforming shield enclosure has dimensions

35 conforming to the inside of a housing of the electronic component assembly and

enclosing and thereby shielding the semiconductor device from electromagnetic

frequencies, wherein the conforming shield enclosure is prepared by paint
meialization.
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further conprise the step of netalizing the conformng shield enclosure
fromstep (b) with an adm xture of a second conductive nmetal and a resin.
5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is directed
to el ect roY@%%¥GHonents 10 shiel ded from el ect r omagnet FEVHWLRP#er ence

t hrough the use of conform ng shield ncl osures. Conforning shield
enclosures are flexible netalized thernmoforned thin wall polycarbonate

pol ymer fil m substrat estigs&ethad gpqondipe gmasy dfugthsro sompisgr dke stERe opr esent

i nvention rel afcedizing tieotwhfirmingghiell eakcdade fromnSepl ®) with la alifhixfir€ o£®NMPONent
assenbl i es and..§REEIHGRE etdi Qnfh B&far ONi ¢ conponent 15 assenblies which are
shielded to protect agal nst electromagnetic interference. Specifically,

t he shi el ded el ectronic conponent assenbly conprises (a) a sem conductor
device t & be shielded fromel ectromagnetic frequencies; (b) a reference
potential source; (c) ah hRSp i ReEQhduct or device within
the assenbly; and (d) a conform %g%lﬁ?ﬂé?}go%ﬁ% osure&gl ectrically 20
connected to the reference potential source, wherein the conformng shield
encl osure conprises a netalized thernoformabl e pol ymer having di nensi ons

conform ng to the insi dﬁ'leOEJreEQE {ﬁ%h?ibﬂgisaﬁﬂec?éﬁcir&sél&ﬂ-oﬂiﬂdc shi el di ng

the sem conductqr device Trom electyomagnetic frequencies. ~Cel lul ar
Phones A% or msulé‘ﬁ'g@ %01?153?"’&“? fierictencs thaoyeh they use of senfermyng shigld nof or ned
t hi n-wal | pol yodesiesatConfotymgeshidld bnvlosmss btei fleyiblenmatalized| thambfomaghet i ¢
conpliance (EMz vl piij@boht el SRRGEGkLE !1@%@&3 ShRRFS AliakisM ) and
radi o magnet i c/frequ?ch interference (RFI) g&tj elding, Atorm shield is
al so a print e cuilt® PEFY- BIVERIOR RS e it cipmRing d foraeider ve

gr ound- pl ane. elctimioncsinpetent i assealbiies and edpedificatiyagn elecitonintcempenieatice and

radi o regnet hgehblied " wiRke BfeCshidkied Ao a6t CRIMMCAL MO BRIGE lihBdersleut i ON tO
the printed ﬁi Eﬁli E\%b ar dlg@%) o&aﬁar. ccefal%gl ar pho .gl%'fllﬁe _pr? nl?:'gd circuit
boar ds of cel PBf4 grf‘?oﬁ \FECTOIIE | COMPOReRE ASsembly COmPERFSt &) (3 ©) and
printed cir cuBﬁtn_Jib@'dmtq éwit_te tof mshitldctbﬁbmaeleMgmﬁctfee@mlm éj 4rom ot her
areas of the pirbh@dpdténtial kdur@Qatyla Husifs chtMsideOtht MbGIbENEEE@FLL oni cal | y.
This is general.| g%ne béﬁf_varl ﬁfy of DgEt hods. . i/&\{n cﬂ w il 1spolate specific
areas on the DFPH: 8§ AFFR H8a Y 2acqH? iSBlel  ePAREIS STestEdY nt egr at ed
form shiZ®l d geervettechdo dbr geferengsl peofentiol sewidm dwhiireincthe coBfoSkiRTEMBER 2004

enclosure comprises a metalized thermoformable polymer having dimensions

conforming to the inside of the housing and enclosing and thereby shielding the

semiconductor device from electromagnetic frequencies.

25 Cellular Phones

A form shield is a flexible metalized (metal-coated)
thermoformed thin-wall polycarbonate polymer film resulting in an
electromagnetic compliance (EMC) solution for electromagnetic interference

30 (EMI) and radio magnetic/frequency interference (RFi) shielding. A form
shield is also a printed circuit board-electronic enclosure commeon conductive
ground-plane. A form shield is also an electromagnetic interference and radio
magnetic interference integrated conductive gasketing solution to the printed
circuit board (PCB) of a cellular phone. The printed circuit boards of cellular

35 phones have various integrated circuits (IC) and prinied circuit board level
functions that need to be isolated from other areas of the printed circuit board so
as not to interfere electronically. This is generally done by a variety of methods
which will isolate specific areas on the printed circuit board. A form shield
incorporates integrated form shield gasketing dots in place of added die-cut
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gaskets, formin place conductive netal |oaded silicon elastoner beads or
machi ned netal clips directly attached throughout the cellular phone
housing for printed circuit board area isolation purposes as well as for
overal | el é’&gp’é?%h@net i c conpliance shielding 5 conplianREl/URLBY4Td shiel d
is a version' of a formshield used dlrectly on the printed circuit board

to isolate indivjdyal integrated circujt conponents or groups of
conponent s. TRomuptae el quded aihber, pp gikieen & foray ieplagei congwaiiye of 10 t he
conponent s of metaddeaded dilicoir elnstémdrdmads @t madhinep metdl efips ireodiy takemaa d | evel

and of the ek ot ' Lt [ : -R:%Hr | ng.itsel f. Both
a form shiel gﬁgngglo%r%lgacrg gljh ljiebllﬂg hgg‘ﬁﬁgbgorﬁgemgéagén_t e P}r?ig%?é g%g%%ar of a
printed circuPtPo¥sary Wehentiivy SYFrtheclrtiopwendic spwpkange cshidding boar ds,
i ntegrat éd ci cauplismceand printed circuit board isol ation chanbers required.

A formshield can also shield 15 the side walls of printed circuit boards.

A board shield can provj ge stﬁg -alone, isolation of individual board |evel
integrated circuit conp% aat shigld 15 asiessiqnaRf Goformghisldyesed dirpeilycsrthe ed circui t
conponent s or pyiniedtobeiuici board to hsodtad imtivigha tintegied ciduhoameosdtitelbel can be

futly inteor apRatphbd ol Titls Hdlifth Aol WBilpfiinbe Widiginp 8 PI1 N1 €d
o

circuit _board-encl osur ousi.ng. el ectromagnetT¢c conpii ance i el di ng
sol utiort® A f BierfomRPRLE @%P%gdsﬂffﬂﬂib@afd the prnfer eyt hogrd lsyed@ad uni t
dependi ng uponf thenentisé priated cdpeit boott atesiclpmure dptsing itkedhs Bofh & Hermpr i nt ed
circuit —boar ghialdnd AHosfCi@M Ef l%oékédé@grt]l%riir t1288 0 of 'R Mol NUT act urer

(CEM 25 assepbl references. A boar .e can he suppl] n_as mny
units as reqH%))ar%&QReB?mg QR £y Dpmbar 8?9%%°W°&6Paﬂr3%d{ﬁegﬁfaﬁﬁg%tﬁ apit egr at ed
circuits or i printedgaijremidicasiisetation chamhbersreghirel. dA fifend shiell sim sbodshiodtl a boar d
shiel d preovi dehedsideGRAIRIof HBNRR LirGHk Bardd! LLHARE kMBAlOn FRMR B2k €' di ng of
cel l ul ar phones %% gorag,u%tﬁ?eé: atl.ng%ﬁ{ tal-filled paint),,

ol at i ng- on- pl Sopnd ofdiidil Boend Ievel iRarted qingid somponce oF JSalatigh Pt et hods.
Conf or mal shi etadpnef integvdtes drctit sompaerients wr grinted cirouis boagd comprrtnehias t he

shi el di ng t ecANQIROhidINERMHAURH ilgrRET with @ Rirkh hik8d aSH hRERIAAEE: @
conformal shi elﬁ. r%%jorm shi gl d anl:goa bgfl?rd shiel d al so, “prov)de a conpl ete
option or alt 8haimie Gt BRFGPRAOSEre HOPng sgpeiiomsgnetiGy comphiameed boar d
circuit A%vel shitlfisgdolngothy board-| evel attached stanped and die cut 35
nmetal cans, foils or lamnates either alone or in conjunction with

conformal shiel ding of cel J.ul.ar housin ncl osure. This,avoi ds the use
of separate enclosure ‘%%ﬁ@f ﬁ%‘glf}r‘faﬂtmé'ﬂfds@l’g%ﬁf‘st absbno%ﬁedo’gé‘gﬁ%é’fecﬁé@gnbl i es and
associ at ed nHepghding upemdimsnsionat capieyoraigsign restribtionerfibadsinied circuit
board and the enclosure bousing or original equipment manufacturer (OEM)
25 assembly preferences. A board shield can be supplied in as many units as
required for integrated circuit isolation, groups of integrated circuits or in
conjunction with a form shield. A form shield and a board shield provide a
complete option or alternative to conformal shielding of cellular phones by
conductive coatings (metal-filled paint), plating-on-plastics or vacuum plating
30 (aluminum metalization) methods. Conformal shielding is where the enclosure
or housing itself has the shielding techmnology integrated directly onto the
surface-hence a conformal shield. A form shield and a board shield also
provide a complete option or alternative to integrated circuit isolation and
printed board circuit level shielding by board-level attached stamped and die cut
35 metal cans, foils or laminates either alone or in conjunction with conformal
shielding of a cellular housing enclosure. This avoids the use of separate
enclosure housing-printed circuit board gasket assemblies and associated
manufacturing or assembly costs and overheads.
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el ectromagnetic conpliance for both nolded plastic cellular phone
encl osure housi ngs such as engi neering polyners, graphite or glass-filled
conposites, co-blended pol ynmers and nagnesi um casting or injection nolded
encl osure NHA8VRYY, A formshield and a board shiel d canPG/Byd7%®e printed
circuit board side (edges) of board siielding, unlike all other printed
circuit board-Ievel add-on téchnologies. A formshield and a board shield
provi de a ready and raphdomeskisld qap provadepelpritonmensdtic omplisafor batll
itnt egr at ed Ci kel pl:RnP e¢IRM: Photdl drkRsite dbkid %@hfa;%@ﬁgiﬁ&r%@ip@iyﬁie&? i cireuit
echnol ogi es. Vi ns.for after. market printed circu
board | evel réﬁ%ﬁ#@?@%ggﬁgﬁé8%%%%@%%?&%%?%@émiﬁFE%?KE?éﬂy??%ﬁﬁFP§ reduced
costs, time afdmieHeR molded eaelgsurg\hpusimgs.s iy &rm diielhansba peprd Whigldbameed not be

ﬁ mrror g rfflggr(ﬁridetﬂ‘rmtc;djﬁﬁdugrbdafd sl (RApesp opIbasdi shiciingTBiol kfe ﬁ@ldﬂ%&a{j phone
ousi ng enclo ¢ ) n i ations .of .a e

encl osure hou?ﬁ%ﬁd\ﬂgﬁ%%%ﬁ%@ lf‘fe%%?&é]?%#(ﬂ ?J'cro%l#_%r O]Paghﬁnglad%gdo not

hi nder a for msRgiEcPrgvide & readir ands Fpid @ccess 16 the printsH| eifayitoboaed odr d shi el d
onl yb_nleeds tOiﬂtd:gfratiM tinduit ¢ogoaied BEike dofidusien 8dd-bd félfiing Télﬁ[rl](_ﬂ 'iﬁl. di ngb
capability an Ve shi.e .hoard shi el d can be
specifically gg%ipg%g%ésfc%g@ﬁd?l %[gns t? %lj %%g%no 1l ng?t% 8%%’1“310_3?131"% Tepais

el ect r orfgynet 284 comPIneRh EPlacement rat rignificaply vesugedn gostsh dimepe gudeeewsitk et al i zi ng
filmand/ OL aldssesm Ahfosth Shphs ke b i bogrddgiieldl @8dd0fot r0a mﬁrgil’lima‘gefcﬁrtﬁésm eljd anﬂ
a board shield.: - | O ' ' r e associated wt
board- | evel ggsr@ g%ﬁhﬁﬁgﬂféﬁ%eé}smn%@aﬁ\éﬁ‘gg%hﬁg ﬁgl%sg%. "'L%‘E\E.’%‘b‘%ﬁ’eglﬁ}‘ 8fd offers
reduction in MHPWaGHIRE Hmitatons | of s wakied enelpsurn hepsmeamhish msy dmitor h boar d

| evel cans, f bioder @mfémal shiéldiap @s. noBhiddena fatisahi o d WAt sid@ard shiel d
can be Sily {Eﬁ%‘! r I d f rgi}]gp' | hoard shield
can be ?Leekcycl é‘r. %%ro%asht?agﬁi)gﬁ‘é@rongﬁ%%sgoSfﬁi e %yg[ﬁgo\g%egl&”ér, sil ver

copper bl ends®&f| ver, or other metals and alloys included in the film 30
A formshield and a board shield may incorporate one of two proprietary

crease-hinge-folds to sﬂe%g%{ﬁ% Qagﬁ%iﬂ@fmﬂfef?ec@&eh%eo‘? LhofiUhiLgasd.  This

in turn resul{s in the option . pl ece unit versus a two-plece unit.
This al so all B\?%dtsh’éﬂ‘u?ﬁnq‘ii?espégﬁ%lyl designesk aqopndile 19 FURoOmRR PHIEBIIEY 6- si ded
si ngl e pitece blestrdmagnetic sinndiancepiequieentenrbySvay g dhe degréeatl mowslizii | e

mai ntai ni ng 3F1f GRIBA. Bhee lidis AhokBhRURY copt LUK, 0%, .
el ect romagnet 'hc éo | i apce dleglbs%{l.n%x&gor n%ﬁaﬁlgxbr a r%o%‘%%{%ﬁsil d may o
i ntegrate addBep" ShiEld i Fedpiiams weighiopenalfy proklgms psseeipted B#Rbeatdr encl osure
housi ngs st r eteyelhcans,i filsli shyet anctatdrfliminatey A board shield offers reduction in
dimensional problems and limitations associated with board level cans, foils or
25 laminates. Both a form shield and a board shield can be easily removed or
replaced. Both a form shield and a board shield can be recycled. A form shield
or a board shield may have copper, silver-copper blends, silver, or other metals
and alloys included in the film.

30 A form shield and a board shield may incorporate one of two
proprietary crease-hinge-folds to shield both sides of a printed circuit board.
This in turn results in the option of a one-piece unit versus a two-piece unit.
This also allows the unique capability of becoming a thermoformed 6-sided
single piece box from a single piece 4 or 5-sided partial box, while maintaining
35 common electrical ground continuity and a seamless electromagnetic compliance
design. A form shield or a board shield may integrate added structural elements
for printed circuit board or enclosure housings strength, rigidity or stiffening
purposes. A form shield, form shield gasketing dots, and a board shield will
accommodate analog, GSM, CDMA, TDMA or PCA MHz to GHz frequency
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shield and a board shield are bendable, flexible and elongate (stretch)
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addi tive techfd gGes F se OF &% g;raintaé%aglaa %?ncc'pngn%gl;o&n@magfd are not
only 10 el ecPﬂtbna'élmtau@W%@fﬂ?Wn@éd don encepstilation methedeobshigidingrand shi el d and

a board shi el ¢hredrhieneirdud isglitme Eep@ﬁfdﬂﬁllsb[htlﬁﬁ of 9ﬁﬁth&) Birht BBEfdafltad&ﬁgneSI um

o1 bct rommgnert Ho® ddaikd Ll poRLAYBHR WRER ' st SRRGREHE 00
Conputers A fé@ﬂﬁ@wﬂ@r@meBSI@ai |n@k2ﬁh@enﬁmaéla$m@dladﬁéwmmqimﬂ hin wal |
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solution for electronaﬂge terfere nd .r gnetic interference
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nmetal , netal I as conf or.nmal i el di

conduct ive coﬁ%’ngs at ﬁar%&%n- OP&E%SI \g'@h t ORI et gﬁcg g‘? any
conbi nati on tﬁ@@m%@@mﬂﬁﬂﬁf@rﬂi@ﬁéﬁmés corrpl i ance 25 sh| el di ng sol ution.
A formshield and a board shield allow for renoval of corrective

conduct iye ”emkeb‘:)bl!: t&gﬂl Qferiret allic gaskets for el ectronmagnetic conpliance
due to inproper groun II]?, poorly designed seans or formand fit enclosure

housi ng problens. Neither a formshield or a board shield depend upon the
structural or design |iAifoadhishiskl &f a tigibie etz ﬂﬁfﬂlﬁoﬂednﬁﬁiﬂﬁﬂi um 30

encl osure hou I.ng
effectively ?612&&13 te?a’%"‘? fﬂnergﬁtﬁlgnggteireg%&&%%%r %haél‘3 E er than at
t he housing i f‘gqu?Cﬁfoﬁag@eﬁF H’l‘-t%‘?féﬁcﬁ ad radio mpgpetis sintsraence| @@ﬂ@@ﬁm dhetic
conpl i armpe sofartni shield Blsesprimed ¢itait poardtchdironic entldsuledpudsy amtnaet t he

e oo DoV 18 SRR R A i

conmponent shi Cl rcuit nt'egr at ed
circuits may B@lageH ?ﬁﬁ‘f‘ﬁl terhpologysuch e shept metal mastallgily anb lamipatasnps ke sone
cel | ul ar phonwelr asncewformal cshicdldibw aofdsondanide coatings, plating-on-plastics or

vacuum meializing or any combination therein as an electromagnetic compliance

25 shielding solution. A form shield and a board shield allow for removal of
cotrective conductive metal-filled or metallic gaskets for electromagnetic
compliance due to improper grounding, poorly designed seams or form and fit
enclosure housing problems. Neither a form shield or 2 board shield depend
upon the structural or design limitations of the molded plastic or magnesium

30 enclosure housings to ensure electromagnetic compliance. Shielding effectively
takes place at the printed circuit board level rather than at the housing itself. A
form shield as a 3-dimensional electromagnetic compliance solution focuses on
the printed circuit boards and not the enclosure housing.

35 " A board shield addresses integrated circuit component shielding
on the printed circuit board itself, Imtegrated circuits may be on both sides of
the printed circuit board, unlike some cellular phone printed circuit boards, and
the use of a board shield for integrated circuiis or groupings of integrated
circuits allows for board-level isolation similar to that of a cellular_' phone



the use of a board shield for integrated circuits or groupi nSi§SQ:fPTEMBER2004
integrated circuits allows for board-level isolation simlar to that of

cel lul ar phone 13 SEPTEMBER 2004 WD 01/ 72100 19 PCTIUSQO /07947 printed
circuit board. A board shield use can also be significant in shielding of
the centraWPs@&¥8sing unit (CPU). Unlike radio frequen®BCHPYHB#Her gy and
frequency above 1.0 GHz sources on a ®ellul ar phone, which may be totally
encapsul ated in nmetal cans, the central processing unit processor on a
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servers and tower %nlt onfigurations. A conventional notebook or palntop

comput ertbhas the radiating 20 central processing units and printed circuit
boards in the | ower bas®itkefddghl poeeeroft the- gEnaale ploeesing guniflvemes | p- up

screen col or %ﬁ;}n 0 t ' bezel
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shi el ds.qgFor &é&ngaéaqrsmk%fﬁﬁ‘ea@ﬁﬁes@xéﬁbﬁxgneﬁcé plasddi i ?Su% abBfe 2

thermofornmed 5 o - sl ctrorra net.i Cc. cQ ance solution. A form
shield may in®Gr} B@?%fséueﬁ Ol edmpyrrE pQichogks, dgg%”-l’i%?e&]‘éer%%“ QVELWES hi el di ng
on bot h si descaifigaragionsat ed ci rcwt board. A board shield may 30 al so

I ncorporate proprietary crease-hinge-folds hinge to allow isolating of

integrated circuit's on either side of a r|nted circyit board. A board
shield may stand al oné* 8?’“’5%“‘15‘%’6“%@05055 lthﬂf? 3deEngn shiel d as

a integredt ed cuibrabpuicesging ysiieand mﬂmhcnbuahboatds iaribe hawfenbaaeﬂdeylﬂianﬂ my be
used in shiel gdvapniip 1e¢§91':lﬁ§i}1 rhﬁ@ﬁﬂﬁuﬁ &réeﬁ'c@fofﬁ@l)tcﬂsﬁl giard or maln

b d d a f a
(s:ﬁlnelrg mg)rloggsi‘g%gl h&ﬂ‘i ahd %E;',r%ezé] (ﬁflll{Sfﬂléi shjeﬁ is uséd in shielc ing and a torm

both the base-keyboard cover printed circuit boards, hardware and the LCD
screen and any associated printed circuit boards and hardware. Inherently, these

25 are separate form shields. For the color 1.CD screen display, a form shield can
be a thermoformed 5 or 6-sided electromagnetic compliance solution.

A form shield may incorporate proprietary crease-hinge-folds to

allow shielding on both sides of a printed circuit board. A board shield may

30 also incorporate proprietary crease-hinge-folds hinge to allow isolating of
integrated circuit's on either side of a printed circuit board. A board shield may

stand alone or be used as a common-ground with a form shield as a integrated
shielding system. A board shield and a form shield may be used in shielding of
danghterboards in relation to the motherboard or main central processing unit

35 printed circuit board. A board shield and a form shield may be used to shield
auxiliary printed circuit boards such as used for video, audio or input devices

such as touch pads or a mouse. A form shield can create a 5 or 6-sided
electromagnetic compliance shielding solution depending on design of the

printed circuit board or assembly limitations of the computer. The
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~ circuit boar dshieldiagfecheqlegy. bezel . A formshield and a board shield

I ncor poriat e 3-di nensi onal design aspects for printed circuit board. A form

Sixh si o may not be. 1 R0 REL Boaky SHERRE: P Fige piuBPRTbe (001 "2

is called a f@elerisih giel toi brylfasingueleshoniaycomperenisn cOenfomel i Bicldiig h a
t her nof or med feehirmiaafi dah chn®r ha@ymdsllic Sedacds fRingt B dreakei®, aheedd-enagnetic

Conpl 1 e 0Pkt AL iy MO8 ol BURGACIBETEC L
assenbl 20 ThBrojgcHen & prayapt shait ¢irculine of @i paigtedfoirgiit bogsgr e dumsshisld i ndi vi dual
wires | eadi ngcandQmdntinsirondad agprin@airedit ®lael's FaesbhDbYzEl. B EdaSHmices A form
shield is a f Ifnfflxi Bhﬁd rEﬁE?d inE&on&QeJ-HBIe%i&E? déstl]g'nnasiQ@cltsl for printed circuit
board. A form shield winglet involves the proprietary crease-hinge-fold aspect
and the sixth side may not be a full coverage element. Accordingly, this a;spect
25 is called a form shield winglet which may used in conjunction with a
thermoformed form shield or may be used as a stand-alone electromagnetic
compliance option. A form shield winglet may aid in eleciromagnetic
compliance by acting like a secondary shield for a portal or connector assembly.
The winglet may aid in shielding of wire harnesses or individual wires leading
30 outside of a form shield.

Elecironic Enclosores

A form shield is a flexible metalized thermoformed thin-wail

35 polymer film resulting in an eleciromagnetic compliance solution for
electromagnetic interference and radio magnetic interference shielding. A form

shield is also the common conductive ground of a printed circuit board-
electronic enclosure housing. A form shield allows encapsulation (wrap-around)

of an electronic enclosure's printed circuit boards to assist in meeiing



35 polynmer filmresulting in an el ectromagneti c conpliance sqhwWrrAEN8ER 2004
el ectromagnetic interference and radi o magnetic interference shiel ding.

form shield is also the cormmbn conductive ground of a printed circuit
board- el ectronic enclosure housing. A formshield allows encapsul ation

(wr ap- ar ou¥iy 0U'BEMan el ectronic enclosure's printed cir cREWUBHEPES t o
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electromagnetic interference/radio magnetic interference shielding solution, both
a form shield and a board shield do not affect the physical properties of an
25 electronic enclosure. At the end-of-life (BOL) cycle of an electronic enclosure,
both a form shield and a board shield may be removed from the enclosure and

from an electromagnetic compliance and the electronic enclosure housing may
then enter a recycling stream. Other added elements to the enclosure housing
such as metal inserts on bosses, decorative paint, heat-staked assemblies, etc.

30 must still be removed to yield the enclosure base material as pure as possible to
the satisfaction of the recycling stream supply requirements. A form shield and
a board shield will meet Sweden's TCO-99 electronic enclosure recycling
compliance requirement. The use of a form shield or a board shield by any
electronics manufacturer will not in any way hinder either recycling of the

35 enclosure housing or printed circuit board or complying with TCO-99 standards.
Presently 100% of all conformal shielding technologies are TCO-99 non-
compliant and their use disallows a TCO certificate of approval and labeling of
the entire electronics device.



conpliance requirenent. The use of a formshield or a board ib's@jlﬁi‘ElMBEWmmI
el ectronics manufacturer will not in any way hinder either recycling of the
35 encl osure housing or printed circuit board or conplying with TCO 99
standards. Presently 100% of all conformal shielding technol ogies are
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side of the printed circuit board. A form shi can also directly :
incorporate formshield gasketing dots to allow a specific integrated form
shi el d- gasket path al ory fortre sijeldunay also be designed to encapsulate the entire

printed circuit board as a single piece form shield. By incorporating proprietary
25 crease-hinge-folds, a form shield is folded to cover the opposing side of the
printed circuit board and in effect become a 6-sided single-piece form shield.
Both sides of the printed circuit board and the integrated circuits and
components are then shielded by a single form shield electromagnetic
compliance solution. A form shield may also use winglets on the same side as
30 the form shield or when using a proprietary crease-hinge-fold, the form shield
winglets may be placed on the opposite side of the printed circuit board.

A form shield can also directly incorporate form shield gasketing

dots to allow a specific integrated form shield-gasket path along the ground

35 trace of a printed circuit board (generally a 0.5 to 1 inch wide gold plated line
path). This allows for compiete isolation or containment on a printed circuit

board.  Multiple printed circuit board isolated compartments can be
incorporated on the printed circuit board, within reasonable physical
dimensional limitations, and all are shielded and isolated by a single form



35 trace of a printed circuit board (generally a 0.5 to 1 inghsipdsNBER 2004
plated line path). This allows for conplete isolation or containnment on a
printed circuit board. Miultiple printed circuit board isol ated
conpartments can be incorporated on the printed circuit board, within
reasonabl e YWhIEI2¢®l  di nensional linmitations, and all arRCEWEIWEH and
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central processing unit in shielding design in a printed circuit board. A

3- dinensional formshield enqaigsul ates the central processing unit on the
printed circuit board ‘fefpshisld alsgeplaces geuted ciwewy peard jsolaien mgia shiel d to
al | ow access tams forhmolating claimbprsafesgintgl cirvialt bodrd{ duinds abieab dhienth@cconmodat e
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integrated cifpcuit conmponents. on rint clrcult board. ard shield
can provide %& W%F??Hﬁdmfto 4&%‘%})?]11%‘?8@ WromEPdaty, gl PIRCSSHRS unct i on
wi t h .a 20or m il bdatisioks, tieat@ipes ynd the Emsowed for @utval moessingadniitdoslingy. | nt ed
circuit board. A 30 board shield allows for isolation of individual

companent s onP A SFAREHoRA Tatsefbteh Gt CRMBGAR shi el d | o desi gned to
allow for integrated circuit conmponent isolation on the printed circuit
board itself. Unlike a OeRhd {f¥Elis aGBRible el umhh&bnddBin-wall
25 polymer film resulting in an electromagnetic compliance solution for
electromagnetic interference and radio magnetic interference shielding of
integrated circuit components on a prinied circuit board. A board shield can
provide a common ground to the printed circuit board in conjunction with a
form shield or directly to common ground areas of the printed circuit board. A
30 board shield allows for isolation of individual integrated circuit components,
groups or clusters of integrated circuit components on the printed circuit board.
A board shield is designed to allow for integrated circuit component isolation on
the printed circuit board itself. Unlike a board level "can”, a board shield may
have the metalized side facing towards or away from an integrated circuit.
38 Since a board shield is a thermoformed 3-dimensional integrated circuit
isolation, it offers printed circuit board shielding design options unlike all other
board-level shielding options.




have the nmetalized side facing towards or away from an integnaised19ivIBHKR 2004
35 Since a board shield is a thernoforned 3-di nensional integrated circuit
isolation, it offers printed circuit board shiel ding design options unlike
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seamless electromagnetic compliance solutions; enclosure substrate material-

polymer, composite or metal is not important; options of where dielectric side is
25 placed; close tolerance; polycarbonate film base-strength and rigidity; thin or

thick film-shallow or decp form shields and board shields; form shield gasketing

dots permit removal of conductive gasketing materialor adhesives; and better

continuity; added physical support-strength, rigidity and support; UL options;

can be replaced without discarding entire device; pre-coat/post-coat; anti-
30 corrosive; and manufacturing of shielding can be separate from assembly. |

Board Shield, Form Shield and Form Shield Gasketing Dois
Thermoforming Process ‘

35 - Close examination of the desigﬁ of an electronic enclosure device
and accompanying printed circuit boards, integrated circuit connectors, wire
harnesses, displays, access bays, and portals reveals a variety of opportunities
for a board shield and a form shield thermoformed electromagnetic compliance
solution. Once these elements have been closely studied, a variety of designs



Cl ose exam nation of the design of an el ectronic encl osurelggﬂmMgE@mM
acconpanying printed circuit boards, integrated circuit connectors, wre
har nesses, displays, access bays, and portals reveals a variety of
opportuni ti es for a board shield and a form shield thernoforned
el ect r omageR P%72t8npl i ance sol ution. Once these el ementRCTERPYIBERN cl osel y
studied, a variety of designs 13 SEPTEHSVBER 2004 WO 01172100 PCT/tJS01/ 07947
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access of the }ﬁnlﬁ' neering CAD)CAM file of the enclosure housing, printed
circuit board, tegrated circuit and conponent popul ation, prototype 15
parts by?mmsans of machi ned pol yner or Stereo Lithography Assenbly (SLA)

housi ngs and all rel at %Q@@n@n gﬁlpﬁaﬁtdmﬁﬁa@ﬂqr ofbarp opedkYd i@Spew r @di ti onal
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board 25 and ekétegliagneit coniglidhde Sfelding raall habuddi@nmpisds add hii@wskect ronic
encl osure ho“gféigeg ﬁ&&ﬁ%%?gdd%ﬂt%ﬂ?lgogﬁglﬁ&ﬁ&ﬂ}ﬂg@&@%f %&%c‘ﬁgﬁadg:%s%mype work,

a design or duc ernof or m ng

tool, being B ‘Pari’rgllll%l deor qweéd%qs}g@maﬂﬁc@ne dependl ng on the board shield
and forma30 shield design, and associ ated prototype steel rule die cutting
tool are built from the;CANCAMiE] LE3sPR%nE ARkl Hoftadidrdad Or M Shield

desi gn engi neeri_n
available and that board level design and integrated circuit component changes

be readily made available in engineering form or real-time examples since a
_ form shield and board shield address shielding first at the printed circuit board
25 and integrated circuit level rather than just at the electronic enclosure housing.

From the original equipment manufacturer prototype work, a
design or designs are chosen and a prototype production thermoforming tool,
being of male or female orientation, depending on the board shield and form

30 shield design, and associated prototype steel rule die cutting tool are built from
the CAD/CAM files and a board shield and a form shield design engineering
work. This incorporates creating a unique thermoformed 5-sided shield, with
possible use of several proprietary crease-hinge-folds to make a fold-over 6-
sided (twin-sided) form shield or board shield, winglets, or form shield

35 gasketing dots for electromagnetic compliance.

The prototype form shield and board shield thermoforming and
die cutting tool design take into consideration the following: thermoforming
machine capability-film roll web thickness, length, width and draw dimensions;



wor k. This incorporates creating a unique thernofornmed 5-sidqg sSEHPTEMBEN 1004
possi bl e use of several proprietary crease-hinge-folds to nake a fol d-over

6- sided (twin sided) formshield or board shield, winglets, or formshield
35 gasketing dots for electromagnetic conpliance. The prototype formshield
and board 3P e&¥8B1%®hernof orming and die cutting tool desFHUIOHERE4T nt o
consideration the follow ng: thernoforxm ng machine capability-filmroll
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30 outcome. THERRORS ¢ 0¥l PERIUGLnR HPW%B@H% h'@P’é@ g chgmpforming |

materi al s, equipment, web-sourced thin-film polycarbonate and precise operating
conditions for reliable and repeatable prototype thermoforming for prototyping
25 or production purposes. |

Thermoforming of thin-film polycarbonate requires the use of
dry, preheated roll film at the proper time and temperature in relation to the
thermoforming tool orientation and production design to ensure a successful

30 outcome. Thermoform tool design of vacuum holes placement, tool materials,
cavity orientation to web sag and draw percentages are all inferrelated to ensure
proper and repeatable outcome for the unique thermoforming of a board shield
and form shield. The exact thermoforming process needs to take into
consideration the following: production prototype tool material-7075 aluminum;

35 polycarbonate film thickness; film dryness; location and orientation of cavity or -
multiple cavity on the thermoforming tool, designed to achieve full and precise
film drawn down; web speed in relation to time to reach temperature, web size
and draw down percentages; web sag to uniformly meet thermoforming tool;
critical vacuum hole placement for uniform draw down to the thermoforming



cavity orientation to web sag and draw percentages are all i 7% eEPYIEAIBER W04
ensure proper and repeatable outcone for the unique thernmoformng of a
board shield and form shield. The exact thernoform ng process needs to
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done to accdimpdateuitadler-filled areas or hot spots due to errors in web
rel ease tearing, web creep or blocking. Different board shield and form
shield ée5|gns can be tested under identical conditions if a multi-cavity

thernof orning tool is Megificpaneidhe tenaiominaionl Baf besioypedipfcbaderecavi ty, if
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probl enavi c tdmeatmdi ng or tearing of the filmin conplex detail tooling
areas. Excessive shrinkage, inadequate full details or web creep are
Thermoformed parts from each cavity, if multi-cavity, are
removed and checked against dimensional stability to a prototype or production
printed circuit board, integrated circuits or enclosure housing. The entire
25 prototype production run is checked 100% to find any evidence of inadequate
thermoforming or potentially problematic thinning or tearing of the film in
complex detail tooling areas.

Excessive shrinkage, inadequate full details or web creep are

30 common problems using lower quality or less sophisticated techniques and
thermoforming tooling. If the use of crease-hinge-folds have been employed,

they arc at this point checked for flexibility and stability. A sampling of
thermoformed parts are cut with a steel rule die to measure and establish
dimensions and toleramces of frimming in relationship to the transferred

35 CAD/CAM files and thermoforming procéss for all cavities used. Review is
done of the thermoforming process and thermoforming fool in relation to the
manufacturing processing, losses, tightness and throughput. Changes to the
thermoforming tool, board shield or form shicld design are undertaken at this
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t her mof or mi ng BB, Hhrpueiogping foplne. & saetednior Rrodicien mpd output

t her nof or m ngcensistentyo velticlr ie st npsessarily tiwhlage inrpratofyping al Hoaml iktd ey e been
addressed andgd@eppi®@duction thernmoformng tool is created, both fromthe
25 el ectromagneti c conpliance design standpoint, as well as manufacturing
and output considerations. The new production thernoform ng and cutting
tool is20hen pre-qual iDépentlimuponsheosize pf thettharmoform festpinie ook comddi onal and

out put  capabhdvetop to 24+ cavities on the thermoforming and cutting tools. From the
prototype thermoforming tool, changes or modifications in the prototype
thermoforming tool to address questionable or difficult areas have been
addressed and the production thermoforming tool is created, both from the
25 eleciromagnetic compliance design standpoint, as well as manufacturing and
output considerations. The new production thermoforming and cuiting tool is
then pre-qualified on a short pilot mn to ensure dimensional and output
capability.

=

30 Polycarbonate film of 0.005 inch to 0.025 inch thickness up to
the equipment limiting web width is pulled from dry control storage and set up.
Thermoforming tool and web zone temperatures are established to allow
sufficient web sag, without tearing or slowing thermoforming production
output. Web and tool temperatures are measured using a IR source and are duly

35 noted. During production as the tool or ambient temperatures change,
modifications are made in the temperatures used for both web preheat and
thermoforming tool.
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O ferenges TRGRRE QG RY le 8 BARNH:. S A€ ol snfudsOfll 158 Shiidl G 2 cell Ul ar
phone has specific unique characteristics as follows; extrenely tight

tol erances i F?ng‘i’fPlysché‘"ﬂ‘ég against peiRted pEryhboard, dniggrated sircyils o eaedorensi onal
change t ol er astemlard? Sfoaddiiehsionabistabilist and Gedimgivohall asage shicaktbugahket i ng dot s
for printed c'glrogﬁ%nl?%rd common ground; form shield gasketing dot closure
forces; greatest atness of horizontal form shield surfaces; possible
printed circuit board battery dielectric isolation; shielding of radiated
frequencices i CelndaeBhom Dibferddides a board shield establishing isolation
integrated circuits or grouped integrated circuit areas on a 30 printed
circuit board; possible printed circuit board edge end shielding if space
is available; limtati 6%“’6@0%}%8%?@Wéﬁ%@ﬂr%?%ﬁe%f%@#ﬂw ded

pol ymer phone has specific unique characteristics as follows: extremely tight tolerances
in all 3 axes; extreme weight limifation; limited dimensional change tolerance;

25 addition of custom designed form shield gasketing dots for printed circuit board

common ground; form shield gasketing dot closure forces; greatest flatness of

horizontal form shield surfaces; possible printed circuit board battery dielectric
isolation; shie_lding of radiated frequencies in excess of 30 GHz; a board shield
establishing isolation integrated circuits or grouped integrated circuit areas on a

30 printed circunit board; possible printed circuit board edge end shielding if space
is available; limitations of magpesium enclosure housing over molded polymer
enclosure housings.

The physical nature of a celtufar phone, be it of analog, GSM,

35 PCA, CDMA or TDMA technology, single or multiple band phone circuitry,

all incorporate the above differences. A form shield and a board shield are

uniquely qualified as an electromagnetic compliance option as they address

inherent electromagnetic compliance or physical limjtations of integrated circuit
isolation, shielding and common ground plane over conventional methods.
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anal og, GSM 35 PCA, CDVA or TDWVA technol ogy, single or multiple

phone circuitry, all incorporate the above differences. A form shi eI d and a
board shield are uniquely qualified as an el ectromagnetic conpliance

option as W@§/7atdress inherent el ectronmagnetic conpli aEUSHIOBHYsi cal
limtations of integrated circuit is#®l ation, shielding and common ground

pl ane over conventional methods. 13 SEPTEMBER 2004 WO 01/ 72100. 30

PCTI US01/ 07947 From a thernoform ng standpoint, a board shield or a form

shield is of the thi nnq&bmn@ttyé@,of&mﬁfymﬂagbmi Oa%&hOsméler dFb&n i S the
tightest tol r 1 e f a

cel lul ar phonsgm%él 1%\,8{]% gﬁ]m és?ﬁe e n({og c(?ll P(@uqﬁ lgg%r(}l Eﬁaﬁéﬁ?’??denm ty.
Equal |y, a botlesanch fenmyshield dé@/%theﬂ?hwﬁiib}mt@ﬂ@ﬂ aﬁe@glhfl@rphom agvell ed circuit
conmponentss. | gthéptifed efrciietdat pupuRie@nsitNt BBy, eobdakd ﬂ:ﬁﬁl& Bas dvii egr at ed

R A L T T

as printed CI roun of a
board shi el d iniegrdied pisgualgs aﬁmat@d FlEqMitt epmneEends PH cTIETss bR dhedprigted he pri nt ed

circuit bgar dgﬁuﬂua&mra@&sa@nﬁempﬁd: técDLoﬁi‘c@ihllﬁﬂafﬁ @S ke éﬂnﬂg ﬁﬁés Thfse
|ntegrate an or | £ s.ta ace o
}nﬁ@ga} tIURM fnagﬂax% ﬁ% ﬁ] ra ed c cugsoﬁ%é flg' 1%1

addi ti onal ci rcui oard enc su % co t echni ques

such as Ifet aI shigll fe | theopmnted oicuit dopdt gronnd dragess a@i @ddlaaofoannﬂmm i ve
adhesi ve nat episktig dbisdli 'Eiebmihtegﬁtﬂedamﬁ 20inusust Bah shitle gﬁﬂdahmgutjté pxand

| egrated | S pe3HREC e Aoty ML DakChaRe Kabint dahhchs Ifherm Shiel d

and board shle gro con wer
resistivity vieehaigues é'éﬁ%ﬁ?“rt@rf%ﬂ’s rfeltmrau@aceﬁnet@!em@ gaséﬁs, m/@pd%rf@ht and a
sean ess el ecudhiesiad neffalsNUAL JistindDadrattbge B tharhé ebitiibite laf€ inteBmeNet i C

conplia sh &@rg]ﬁ %HQ I b gasketing
met hodsri%(LaJnI [ hsgleconpg?na L el ngngggﬁ%g%g%?ﬁf%mﬁa Qﬁ‘? b\%%gu%kﬁ\ﬁgr
conducti ve paffftv Eﬁat%egr%‘%‘%su?’@e’ﬁqfatcf"%ﬁ‘% iand e qwerareﬁm&w 8IS d and a

board shi el d esmemimhall methéddd by the encl osure, vendor base, selective nmask

tooling, sophistication and |ocations of vendor base or final assembly 25
geography point. A formshield muy add sub-conpartments for added isolation

of a radiating integratBRgitiopyleWes FFRIFH AT 2 Srampess plesticel pulOEhoar d
isolatio ar gmld @fan battérngdecaromagietc stmpliadce dhidld hsd edmaors pioahdlplage t he

Shi ol ding not [ ?H%f&%?&é’%?‘%@? ﬁ%f”‘ﬁﬁﬁ‘ﬁéﬁ&%ﬁpgﬂlﬂaﬁgs ot dots are
desi gned to hei®} f:,tgng, PEH OrgonBichG P g@%ﬂas‘#%ﬁllaﬁ?qﬁhfm%at?@ common,
ground pl ane slﬁﬁlh anke p doatd shjeldposnot 11m1ted by the enclosure, vendor base, selective
mask tooling, sophistication and locations of vendor base or final assembly
25 geography point. A form shield may add sub-compartments for added isolation
of a radiating integrated circuit components or printed circuit board isolation
area, emulating a board shield, but is also shielding the printed circuit board. A
form shield addresses the printed circuit board shielding not the enclosure
housing design. Form shield gasketing dots are designed to height, pitch,
30 ‘closure force and footprint to the common. ground plane path depending upon

requirements of the printed circuit board.

All the above require umique tooling, thermoform tooling and

thermoforming, and may incorporate the following: limited multiple cavity use

35 due to the iniricate and detailed nature of the design and form shield gasketing
dots; enclosure limitations or deficiencies which may be transferred though a

board shield or a form shield; ultimate flatness of the board shield or form

shield; anticipation of a molded enclosure's dimensional variances that could

limit a form shield's effectivness due to warping of the form shield due to



requi renents of the printed circuit board. Al the above reqqgr@mmRmM
tooling, thermoformtooling and thermoformng, and may incorporate the
following: limted nultiple cavity use 35 due to the intricate and detail ed
nature of the design and form shield gasketing dots; enclosure limtations
or deficief¥@@&K72{§i ch may be transferred though a boar dPEHVELE9T a form
shield; ultimate flatness of the boarsk shield or form shield; anticipation
of a nol ded encl osure's dinensional variances that could limt a form
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user uring assenbly
appr oach. sP@Wn&fhﬂI%é‘oméﬁ@CB@Eﬁtéo PHBiEY cirgt baar6r Wlﬂétﬂfe PREPSSi um i s
not necessari UL ohpliansckiyboad groundidgpogiisizg. or i nfl uencing a board shield
or a formshield. 30 A common ground for a keyboard is required. Access to

t he
One needs to consider not only internal access to the printed

circuit board from top or bottom side, but internal and enclosure end portal
access. Wiring of screen harnesses and infernal connectors for drives,

25 accessories, color LCD and muliiple printed circuit boards demand a unique
"user friendly” and manufacturing assembly approach. Design of the-enclosure
body, be it polymer or magnesium, is not mecessarily of comsequence in
designing or influencing a board shield or a form shield.

30 A common ground for a keyboard is required. Access to the
underside of the notebook printed circuit board is a consideration. Frequent use
of internal sheet metal for electromagnetic compliance, common ground or
compartment isolation, may be a disadvantage in the overall board shield or
form shield design. Poor or inadequate design dictates the use of sheet metal or

35 foils, and in most cases, the sheet metal or foils are discarded when using a
board shield and a form shield. It should be noied that a form shield resolves
what the sheet metal or foils were intended to do - electromagnetic compliance
or compartment isolation used as an afterthought in the design, when used in
conjunction with conformal shielding.



under si de of the notebook printed circuit board is a consi deq3iSEPTEMBER 2004
Frequent use of internal sheet nmetal for electromagnetic conpliance,
common ground or conpartnent isolation, my be a disadvantage in the
overall board shield or formshield design. Poor or inadequate design

di ct at es t A¥O WB1Mf sheet netal or 35 foils, and in' noSRCTEEHEE794t he sheet
metal or foils are discarded when usi¥#g a board shield,and a form shiel d.
It should be noted that a formshield resolves what the sheet netal or
foils were intended to do - el ectromagnetic conpliance or conpartnment
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conponent accassssf r Arfotrh ehieldt design thas Tthalsd comsidehpalr r dimited @pdorsoel d can

have added walipScohfdonent héddbsliiitnelek@tig.ty and support to replace or augment
sheet nmetal. The use of selective dielectric options allows close if not

direct integrated circuit, printed 20 circuit board or live-circuit
physi cal contact. This Biel towm sléelg ¢r bovrd tshickt aacdmye added)wallarfds

di mensi onal - a%a&aeﬁii@%dws@p&t 45 Seplibe P YRAn REAPHEA] Ao SEEBEE-
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shiel ding is shigéing obvaadarsimideialationed s piistedtcirowit boand o rjbusrder malewi t h heat
sinks or heat APhae$ sHRR Wiekod ReoRbbéX Bfnted circuit board may be far more
25 extensive due to the number of integrated circuit chips and locations. Integrated
circuits may be on both sides of the printed circuit ‘board motherboard and
daughterboards.  Central processing unit shielding is also a board shield
consideration, in conjunction with heat sinks or heat pipes use with the printed
circuit board motherboard.
30

Electronic Enclosures

Thermoforming and use of a board shield and a form shield for a

generic electronic enclosure and printed circuit boards may have specific unigue

35 characteristics to consider, be it a disk drive, tower computer unit, large metal
frame enclosure with doors or a very complex multiple enclosure housing as in

a medical analytical measuring device as follows: air ventilation slots or holes;

box-lid or mid-height clamshell design; front and or rear bezels; stand alone

bezels; foam molded enclosure-ribs-struts for support; flat panel plasma of LCD




circuit board notherboard. 30 El ectronic Encl osures Ther nof orRidib B BESE2004
of a board shield and a formshield for a generic electronic enclosure and
printed circuit boards may have specific unique 35 characteristics to
consider, be it a disk drive, tower conputer unit, large netal frane

encl osure WeMHEY8rs or a very conplex nultiple encl osurRCHEWEPHE as in a
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Designing and thermoforming a form shield for a printed circuit

board or enclosure housing or use of a board shield in isolation of printed circuit

25 board integrated circuits, integrated circuit grouped components of a printed
circuit board have the following characteristics: use as a substitute for added

metal cans for integrated circuits of printed circuit board compartment isolation;
possible use in conjunction with metal cans; consideration of multiple printed

circuit boards; printed circuit board edge shielding as in edge wrap-around; use

30 of proprietary crease-hinge-fold for two-sided form shield, board shield or
winglets; addition of form shield gasketing dots to printed circuit board ground

trace; board shield attachment methods; use for flex circuitry or harnesses
shielding; allows for shielding isolation compartments on the printed circuit

board; allows for integrated circuit or integrated circuit grouping isolation on

35 the printed circuit board; removability or printed circuit board access-repair and
overhaul; access for printed circuit board central processing unit or component
upgrade; dielectric side choices; baitery cap type design for possible tight fit to
components; crease-hinge-fold twin-side options for both a board shield and a

form shield; mew zero draft hinge fold options; isolation of hot integrated




possi bl e use in conjunction with nmetal cans; consideration ofi3SEPTENMBER 2004
printed circuit boards; printed circuit board edge shielding as in edge

wr ap- around; use 30 of proprietary crease-hinge-fold for two-sided form
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to printedWQ#Ed1%® board ground trace; board shield at tRdHHREHHet hods;
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dept h draw; complex 3 dimensional details and design; use with proprietary crease-

hinge-fold or zero draft fold; ability for flex and bend; maintain shape and form

25 during operating conditions; Draw down depth; film thickness determine depth

of draw; film thickness determines amount of 3-D defails; thermoforming

conditions of tool, machine, film and time influence draw; consideration of

shrink in X, Y and Z axes; Temperatures; polycarbonate board shield and form

shield capability of maintaining form, fit and function to 275F°/135C°.

30
Single Side versus Two-Side Board Shield and Form Shield

In a thermoformed metalized film, as in a 5-sided form shield,
the addition and use of a proprietary hinge-fold zero draft fold allows for the
35 completion of a sixth side being part of the continuous film and electrical
continuity of a form shield to both sides of a printed circuit board with a
continuity of a common ground plane. This can either replace two single-piece
form shields or may be considered a wrap-around seamless shielding design for

a printed circuit board or electronics enclosure housing.



of draw, filmthickness deternines anount of 3-D details; thqsiEfENIRER 2004
conditions of tool, machine, filmand time influence draw, consideration of
shrink in X, Y and Z axes; Tenperatures; polycarbonate board shield and
form shield capability of maintaining form fit and function to 275F1135C.
30 Single YW REOsus Two- Si de Board Shi el d and For m Shi RETRIOH07TR47
thernofornmed netalized film as in a $sided formshield, the addition and
use of a proprietary hinge-fold zero draft fold allows for the 35
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for access doors, connectors, bays, and the like.

25 Cellular Phone 5 to 6-sided box

A two-sided form shield allows for encapsulation of both sides of
a printed circuit board. When including form shield gasketing dots, the printed
circuit board is completely shielded, except at the connector portals. A form
30 shield or a board shield shielding of the printed circuit board may include side
edge shielding, This prevents a slot or seam radiation problem. A form shield
may be one or two pieces and a board shield may number from one to as many
pieces as there are integrated circuits on the printed circuit boards.

35 - The metalized surface of a board shield faces the metalized
surface of a form shield and this may be in direct contact for a common ground.
A board shield allows for isolation of individual integrated circuits and other
printed circuit board components yet maintains common ground continuity
without regard to limitations of the enclosure itself. A board shield is not



A two-sided formshield allows for encapsul ati on of both sidgs SHPTEMBER 2004
printed circuit board. Wien including formshield gasketing dots, the
printed circuit board is conpletely shielded, except at the connector
portals. A form 30 shield or a board shield shielding of the printed
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A form shield or a board shield allows notebook computer
25 printed circuit boards to have integrated circuit or component compartment
isolation, further increasing printed circuit board performance while reducing
electromagnetic compliance issues through using ground-trace paths as in
cellular phone printed circuit boards. A form shield and possibly a board shield
in notebook computers require addition of slits and doors for internal access

30 while maintaining shielding and common ground.

Electronic Enclosure 5 to ¢-sided Box

An electronic enclosure allows for a 5 to 6-sided box form shield

35 with internal walls and structures to add in shielding or removal of additive
conductive gaskets, Addition of larger form shield gasketing dots is usable for
common ground plane and electromagnetic compliance seam control on metal

frames. A form shield and a board shield allow for shielding closest to source

and do not hinder air flow through fan cooled systems. A form shield can be



cellular phone printed circuit boards. A formshield and posgsRiFPTEMBERD2004
shield in notebook conputers require addition of slits and doors for
internal access 30 while maintaining shielding and comobn ground.

El ectronic Enclosure 5 to 6-sided Box An electronic enclosure allows for a
5 to 6-siddOHsRIPorm shield 35 with internal walls andPEF¥WEIR#es to add
in shielding or renoval of additive c¥nductive - gaskets. Addition of |arger
form shi el d gasketing dots is usable for_ common ground plane and
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form shil d n88PPEAA 35-Shielsish dperd; Reth Ylomgiutlpispreqlisrshickling epeppsplation ed by
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into other ar s i . .als or 15
seans (fres neﬁ?gﬁébﬁ&gﬂ%?gg? g? .- %%lﬁglgﬁﬁg&?Eﬁ)l”?ﬂ%(%‘?%%@eg%%{ ed Crcuit
Conponent s | sBfiag re@ﬁcts*gbsowsr E‘Pi‘;&é"&ﬁﬁﬁiﬁz’@ shegb nefal 10Hs e epofiabe directly
i ncor por at ed Bhi¢lding ifitorathes larent df enclosorerioasing ams absequiritiyhout peralabt ows true

t wo- si ded; pri (ﬁEéhFH.l:ﬁst?j ﬁbl%ﬁ%.a ding, integrated circuit isolation by
one elenent, and netal-can“integrated circuit printed circuit board |evel
repl acenent or assistance. 25 Thernoform ng and Proprietary

H nge- Fol d/ Ze PanfdaCirciit Boatdl Indegirated dGidcuiBCempodentaisslatieh dyahth 6- boar d

shi el d thernofgegppg design can create a 3-di nension 5-sided box.

I ncorporating into the formshield or board

20 A board shield may be directly incorporated into a form shield in
certain cases, which then allows true two-sided printed circuit board shielding,
integrated circuit isolation by one element, and metal-can integrated circuit
printed circuit board level replacement or assistance.

25 Thermoforming and Proprietary Hinge-Fold/Zero-Draft Fold 5 to 6-sided
Box

-A form shield and a board shield thermoforming design can

create a 3-dimension 5-sided box. Incorporating into the form shield or board

30 shield thermoforming design a proprietary crease-hinge-fold mechanisms can
make a self containing 6-sided box from a variety of thermoformable polymers.

This can also be thought of as a two-sided single piece form shield or board

shield. The use of extruded thin-film polycarbonate is preferred as the choice

for a form shield and the proprietary hinge-fold mechanism because

35 conventional -thermoforming polymers lack structural integrity and operational
conditions of precision and temperature limits to allow them to be used as a

form shield or board shield. More importantly, conventional conformal
shielding technologies do not bend or stretch to allow being flexible and



30 shield thernmoform ng design a proprietary crease-hinge-f olid SRrEEMBINE2004
can nmake a self containing 6-sided box froma variety of thernofornable
polymers. This can al so be thought of as a two-sided single piece form
shield or board shield. The use of extruded thin-fihn polycarbonate is
preferred X0 0%@1®hoice for a formshield and the proprF&EHERY I hge-fol d
mechani sm because 35 conventional -th#r noform ng polynmers |ack structural
integrity and operational conditions of precision and tenperature limts
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stretch to allow being flexible and 13 SEPTEMBER 2004 WO 01/ 72100 38
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i ndependent of the enclosure housing and neeting el ectromagnetic

conpl i ance reg&hﬁztuipﬁlosﬂe In

Isolation of radiating integrated circuits and groupings of
25 integrated circuits on a prinfed circuit board simply cannot be accomplished by
shielding of an enclosure housing. A board shield allows radio frequency
isolatjon and common ground of radiating integrated circuit components at the

source, on the printed circuit board itself.

30 : A board shield can be used in conjunction with a form shield in
isolating the radiating printed circuit board emissions independent of the
enclosure housing and meeting electromagnetic compliance regulations. Jn
some cases a board shield may be an actual part of a form shield in its design,
manufacture and use. Both a board shield and a form shield can be conformally

35 matched to the integrated circuits or printed circuit board unlike an enclosure
housing conformal shielding and conventional add-on shielding technology of
sheet metal or foils, This allows for greatest localization of a shield, least
dimensional change and closest common ground.



some cases a board shield may be an actual part of a form shiglsgprEntBER 2004
desi gn, manufacture and use. Both a board shield and a formshield can be
conformally 35 matched to the integrated circuits or printed circuit board
unl i ke an encl osure housing conformal shielding and conventi onal add-on
shi el di ng PEEHFEI8gy of sheet netal or foils. This all REHEHYteat est

| ocal i zation of a shield, |east dine#sional change and cl osest conmon
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A board shi el ghaeyniflg MR bRrd shield may have the dielectric side facing the
electronics and may mirror-image the integrated circuits and printed circuit
board. A form shield and a board shield readily address Sweden's TCO-99
recycling regulation whereas conformal shielding is non-compliant.

25
A form shield for a mnotebook computer may also require
shielding of the color LCD dispiay screen. If at least 3 of the 4 piece enclosure
bousing sections require shielding, at least two form shields are required - one
for the central processing unit-keyboard base and one for the LCD screen and
30 attached control printed circuit board hardware. A board shield may be used for
the LCD color screen printed circuit board integrated circuit components. A
form shield may provide common ground to printed circuit board hardware and
or the rear metal bezel. A form shield and a board shield create a smaller 3-
dimensional electromagnetic compliance shield footprint than shielding of an
35 enclosure housing.

A form shield and a board shield can address elements of a
printed circuit board or enclosure with more problematic radio frequency
interference areas and by design and manufacture, provide increasing



the LCD color screen printed circuit board integrated circuii3GHREMBER 2004
formshield may provide conmon ground to printed circuit board hardware and
or the rear netal bezel. A formshield and a board shield create a snaller
3- dinensional electromagnetic conpliance shield footprint than shielding
of an 35 &YeP68UWe housing. A formshield and a board sHITUHIEAH addr ess
el enments of a printed circuit board 4 enclosure with nore problematic
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surface area.wgegﬁgﬁngﬁlc Encl osures In a large el ectronics enclosure such
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may be my ti pERctrofic ®dclggateenNCcy interference sources fromprinted circuit
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to encapsulate the interior of the enclosure housing, rather than focus on
integrated circuits andnpy langeeelectioniss ienclpwyze shchrasdi daboratpry avaiptiml There may

be a metal frasBeelGSRIRY B9 Bakk-88 dritQMRR iy %ﬁﬂﬂtiﬁ@@a&i@?&%&%bﬁ' d
gasketing dotﬁnegfeea secogedair,%ﬁlad %g £on uct Ve, comm& roun gath such as
conduct i ve adf&gtEey SPECS I PR RL SR ot??f’%#é’t. BT é'%?wpﬁg % magnesi um
met al eddl osubey fagiliate & foan shisididagigngde lepenprulaie dier iogriar obthasddosuoy

pL ot Ieg_ti on of heRingdShider eHanMRM Ebeshuﬁﬂe%@teaoéircuﬂ;j@.?@ p@igfeﬁhnmlﬂitglﬁdhkﬂld pl gne or
shi el di ng opt . gn t _he ate r. hoth corrosion an

el ect r omagnet %@%%%Eﬁ%%&eﬁ%#%&u% ?ﬁent?ls e %lsseztgblyilrf f SFEE r osi on
protection of ieabhednd)foiphishieldngashetiizniely | eceewduynedded coadiepivé ance

protection. Acsiaei gidahdpaib Richus combicthe aufaive Rk of Wink niedh cordcgCt r omagnet i ¢
conpl i ag_%e but for support structure as well.. A formshield can al so be

designed for simlar support and strength. 25 Printed Crcuit Board
Conponent s Shi el di ng of Ih6¥e Bee e @imasgesiurg gaptal caelapontathes thay meldedenc| osur e
housi ng shi el _ﬁd:lji%er And gl @dﬁiaaﬂsdfoaqgota;cbﬁajfcboahéigxh df ARYnetinhe b Ing: addr ess
rinted circu t Sl bC Ui 1. Or r rcuit

(I?orrponents SOHSEH %?Wﬂdﬁr%‘{htggwﬁé‘f% %:hl%rld(i:]ﬁ_toéuah.d‘rlﬂ%%glggéasﬁlgﬂﬂé‘iﬁfgéuit gr oups
may be i sol at Biatedder b@% FRIEQSiOREANg cleptrinagdetiqRpuplineeg valug i fogm shislds nay

repl ace zvet al aliwnsor edregsioagrétection Hf inagesidmorhikangian@ig eleei@hagbiie! di ng”,

the purpose DgiNGiHQ LRALALE 2R sheet metal shroud may be used not only for

clectromagnetic compliance but for support structure as well.. A form shield can
also be designed for similar support and strength.

25 Printed Circuit Board Components

Shielding of printed cirenit board components is not enclosure
housing shielding. A form shield and a board shield may directly address
printed circuit board and integrated circuit or integrated circuit components

30 shielding. Integrated circuits and integrated circuit groups may be isolated and
selectively shielded by a board shield. This may replace metal cans referred to
as "board or component level shielding”, the purpose being to isolate an
integrated circuit from the rest of the printed circuit board population.

35 A Board Shield and a Form Shield Delivered Metalized Film

Both a board shield and a form shield require at least one
metalized film surface. The characteristics of the metalization, film and
thermoformed results have a synergistic, unique and seamless electromagnetic



integrated circuit fromthe rest of the printed circuit boartj;:,m:ﬂmmNM
35 A Board Shield and a Form Shield Delivered Metalized FilmBoth a board
shield and a formshield require at |east one netalized filmsurface. The
characteristics of the nmetalization, filmand thernoformed results have a
syner gi sti YO WMi2flle and seanl ess el ectromagnetic 13 SEPTRENBERVYGEA WO
01172100 PCTI US01/07947 . 41 conplianée quality, resulting in a novel board
shield or a formshield. Conventional nmethods of nmetalizing a filmor a
filmlike quaFempliapesr qualiigy meibiingi ing2anevel baerdshield. o5 aCémme skicldnal
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depositions o a somewhat |imted shielding of encl osures may fail
due to or on]féhelf)nrl(}tﬁ%r%ﬂelgo Ip{%qqagq | owi ng short-com ngs: polycar bonate fil s

or 10 alumnumfilms mcro crack and warp and are non-ductle (do not

el ongat e)s, nq:an@ﬁdﬁﬂmgtangﬂgm&mdgl e (exhibit cracking),

non-t her nof or mabl e, oxi dation prone (el ectronagnetic conpliance failure),
and fails to maintain electrical continuity or adhesi on when fol ded, bent
or elongated. Plating ofAcpmsplasgi of Yeminal | apdysr ophysicak| wipay encl osur e

housi ng and f aégositieitseortetilf e SYmewdaeliBfedldhieldiss émnkzzwdré\g @J&%ﬁ d6@m ngs:
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Lami nat ed net ad- zenagﬂaeh&mﬂ@ublwémbnf @ﬂad:lﬁng)s @6n-tHrth&emhabie bxflafi6d r omagnet i ¢

conpliance is th oIIovmn sho com ngs:
norrlm20 ducti Ig%ﬁno(ﬁle?#ém&% gongﬂﬁﬁ gﬁlgfe faxth ai\nd fail to
mai ntain el eqntingigy Oﬁéﬁeﬁlﬁ%ﬂhyn (Wd%lrbé%ﬁ @rﬁlwséwdelﬂﬁgm @IiP]@WCﬁlS%d for 3

di mensi onal ugamrally‘dtsanoﬂlhielﬁjﬁgteﬁdoimré)ﬂtﬁlﬁmggﬁﬂQ‘ﬁ@ dug¢ th Ioh& lof nibs@ef i N

el ect roqggnet g GARPI a%%ﬁmfnﬁ% wilitod B 9"Aind ndIDEEAR] LbRFedBbieoM N

short-com ngs: 1m.ted cally
unstabl e for Bensflerdhle; sRattheggefomubify uBeF v@hE%OI}TéPIaﬂter@éhr Plilfb % s,
gener al |y usemhaintairs leicetritan gorginait ur ihésivas whes foldey, beat lor cloated, one or

ot bongt copfillel Tnahhly RRbA)Sheidl oD oA A ReatBEd HMBOLBALn |

pol ycar bonat e s are no non- t Ner no
fail to mai n?‘&PHmB‘Fee‘é%“P‘F Jail dueterqns oF mpreonf thefoleWing shpreROmBEY @W- bent or
el ongat ed. 30diRtike; non-flegible; Hoabamfable MhagthMeioidrinzble] aid @il ® Baiafach Shi el d and

a Form Shi el ol Lbildity bPudRsBe Fhth ap%%qn&%ge@foi%fd&g@o%h%gﬂy be done
advant ag es oven a.nci) coated ﬁ ers, generally little used in electromagnetlc compliance,

fail due to one or more of the following short-comings: limited ductility, non
thermoformable, mechanically unstable for 3-dimensional use. Conductive
25 metal bearing paints, generaily used on shielding enclosure housings, may fail
due to one or more of the following short-comings: stress-anneal deformation,
polycarbonate films are non-ductle, non-flexible, non-thermoformable or fail to
maintain electrical continuity or adhesion when folded, bent or elongated.

30 Pre- or Post-Thermoforming Metalization of a Board Shield and a Form
Shield

Metalizing for a board shield and a form shield may be done
either prior to or following the thermoforming process. There are advantages
35 and disadvantages to either pre- or post-metalizing to thermoforming. Vacuum
metalization, if successful at all, as a method of shielding on a form shield or a
board shield may only be done following thermoforming.



35 and di sadvantages to either pre- or post-netalizing to thqsrEfEFfFRIRER 2004
Vacuum netalization, if successful at all, as a nethod of shielding on a
formshield or a board shield may only be done follow ng thernoformng. 13
SEPTEMBER 2004 WD 01/ 72100 PCT/ US01/ 07947 42 Pre-Thernmoform ng Metalization
Bot h a boarO8K1240d and a form shield may be netalized wWE¢HUWINWEhducti ve
netal bearing paint prior to thernofo#dm ng. The netalized film5 naintains
adhesi on, contan|ty and all structural and electrical properties both
before and af EE¢-TherameformingMefalizatianyari ety of ther nmof or mabl e ext r uded
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conductivity at those known netalization dry filmbuilds. A board shield
and a formshield depth of raw (el ongation) during thernoform ng
deternind the nini numHRgHergoiomming, Mepersht slargapon (pishisgnpfithe ti on wit h
el ectronagnet fibn @@ingowph i(filoe sabe aid egavprdopar bmteSthe I\tbérﬁiofcitﬁingotbow th a
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vol ume | ow pr elongatel gwtaél,zattoheaqoomﬁmmmeﬂ; Iwithost sqariay et trackingpeThéi c wet
film t mscknegmaw chBithel BESAE BEEE Al OB%JJD?MV\% eckiblnsPorSREC 1 C
netalized dry ra[ SS, .afri or o t ormn en curtain coating,
the web is tri¥ ﬁ?lo?f gldf P’iu ‘TI RN GORARERI A EFUVARE| | zi ng

filmat a spe@qlﬁh@lwlataéﬂm’se bpﬂeunetdmdmmdlalﬁlméumdet Afticard ghixddmiccal
characteri sti gymt ﬂuél@&iébﬂl bNd@wSRRmEAtR) WRLAY 'ﬂﬁﬁﬂoféﬂmﬂ Mefephitk L;Hé ckness,
lze

which is th | |t dry fil
thi ckness pr i BEEY era‘W@PgFﬁﬁhGEWVﬁgﬁmF%Ff“@H@FPW@W“QQEﬂﬁ%ﬁ%¥m$|rgs to

t he web20on acaneplianerdssisedprapeastieswhi ch is being replenished at a specific
rate, netalized wet filmof chosen technical characteristics to result in

Fesult in a spegific oo mEATLEM AP RG CRHHE ene by o 0
t her nof or m ngof merhods inkprediresmpfonyging miwtalization: spraying, curtain coating, roll
coating, silk screening, or pad printing. When spraying by conventional or high
25 volume low pressure guns, the polymer film is sprayed to a specific wet film
thickness state and then accelerated dry to result in a specific metalized dry film
thickness prior to thermoforming. When curtain coating, the web is traversed
through a fluid overflowing curtain of metalizing film at a specific rate of speed
and metalized wet film: technical characteristics to result in a specific metalized
30 dry film thickness, which is'then accelerated dry to result in a specific metalized
dry film thickness prior to thermoforming. When roll coating, a roller applies
to the web, on a continuous basis, which is being replenished at a specific rate,
metalized wet film of chosen fechnical characteristics to result in a specific
metalized dry film thickness whic is then accelerated dry to resuli in a specific
35 metalized dry film thickness prior to thermoforming. When silk screening, the
web is brought into direct contact with a screen and a wet film is applied by a
variety of screening transfer methods to result in a metalized wet film which is
then dried to result in a specific metalized dry film thickness prior to
thermoforming. When pad printing, a metalized ink is applied through a cliche




web is brought into direct contact with a screen and a wet fi{hESrERERE004
by a variety of screening transfer nethods to result in a netalized wet
filmwhich is then dried to result in a specific netalized dry film

t hi ckness prior to thernoform ng. When pad printing, a netalized ink is
appl i ed t hMRi8f7280¢c| i che 13 SEPTEMBER 2004 WO 01/ 72100 4B°TAGIIAISE) / 07947

and is transferred by a pad to the we#, then dried to a specific netalized
dry filmthickness prior to thernoform ng. Post-Thernoform ng Metalization

5 Once t her nof®t ifcRnsirisd By Radi © the sk, Ben dripd &hhk epesifior wetnlinedslry si ded
boxes to be nélmlhicdledss gvidk ad themidfedmingy be done by either spraying, pad
printing, or curtain coating, as set out above for pre-thernoforned
metal i zation. Care has to be taken in fully metalizing the vertical
sections of t Rest{thermeforping Metaligatif i ¢ as wel | as conpl ex details or
geonetries in the thernofornmed a board shields or a formshields. Features

and Benefits of Metali J i r i st tal. pol rs such as
stabilized non-oxidizi ﬁ@ﬁég%ﬂe@#o@g%}\?eb‘?-ﬁ%df{hieg&n%,n%i%ﬁog?%eﬁdoﬂ n?%g?eof resul t
in el ect r omagfided E‘”@%Fﬁ)gq alﬁggzeéh&ﬂ%té%zaﬂ@r mgy be genechys¢ither spraing phdr m shi el d.
ThF degr eedor printing, bz edrtadmncdadngy, o is¢triababiovélYor paethembta@sdinke@®ioaal choi ce.

Pol ynmer an QL igle 1S J.zat i vehi ¢l e

(rmetal - | oadedtﬁé‘qgllaéée@og%i ng% vr}\}ltﬁmﬁmﬂ%t% atrhg'ﬁ%#agt%egg&gf Sg(fﬁ‘lét ability,
flex, béfdabi feroigpred: dlrstictasy el e wawlpxedetads t95i geqmetigsein rtheled

pol ycar bonat e thatihéforthedoteboardreidldd oref fhag klselds) t he physical manufacturing and
delivery of a board shield or a formshield. The netalized filmfinal sheet
or surface-vgl une reﬁi stapce (in point-to-point oghms nmeasurenent or

ohns- per - squilfdyres apddienctitsiof Yatahzation, Bilm, fehagpcteristicsn choi ce or final dry

filmthickness. 25 A board shield or a formshield can have varying

resi stange of the ot Ryl iuckid DRl ALGRhEhiind GHAEY wikP oPCOMTDal €

specific electro netfi1c co I ance or groun ane ) Isis readily
acconpl i shed 9 608 S Shegead syl oq piPctEomag petic scommligRre ghaices Srdi fficul t at
best 30 on ot heard sbieldent ndfosh shiekhndhegiegse of mataization @y dllz@iiidpn, for

exanpl e, the gdigMeihesOfhe TitA! c}gﬁepsfﬁlf@eﬂ- &@ﬁ%lfi(? rv%ﬁ%k&sﬂgrﬁbﬁl 3 | oaded
liquid coatin be lie nditferent. filmthicknesses as required.
Lower resi st aﬁ’&@%ﬁ%ﬁé’?&gﬁ@‘mﬂ%ﬁ@ FRaLRE) vt Ypgue Ghargeigrics ¢k el di ng
ef f ect i e@nessstabiliey, Hiwar Herslabitityd amsinconeluctivity rto diei wskdl .onBbinkfilm &aaked shi el d and
a form shi el dpéGdarbtibteORioud AéRinvéalaY (efBcts in the physical manufacturing and
delivery of a board shield or a form shield. The metalized film final sheet or
surface-volume resistance (in point-to-point ochms measurement or ohms-per-
square) can be varied by either metalization choice or final dry film thickness.
25
A board shield or a form shield can have varying resistance of the
metalized film, either greater or lesser, to accommodate specific
electromagnetic compliance or ground-plane needs. This is readily
accomplished through the present metalization technique but is difficult at best
30 on other conventional technologies. In vacoum metalization, for example, the
level of metal deposited is uniform, while a metal-loaded liquid coating may be
applied in different film thicknesses as required. Lower resistance (lower ohms
when measured) resulis in higher shielding effectiveness of a board shield and a
form shield. Both a board shield and a form shield may not only have varying
35 areas of resistivity, but areas of the thermoformed part may be selectively
masked resulting in selective areas of metalization. Such is not the case for all
additive technologies. It is also possible to metalize both sides of a board shield
or a form shield. |



35 areas of resistivity, but areas of the thernoformed part NBSEMrEMBER 2004
selectively mnasked resulting in selective areas of netalization. Such is

not the case for all additive technologies. It is also possible to

nmetal i ze both sides of a board shield or a formshield. 13 SEPTEMBER 2004
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desi gn can beotheeplysital deumhemi Rhivel fitwn polfrearhonate cbf OGS ineksol 0,625 #ck hi n- film

pol ycar hanat eyag ngzirglsﬂi@ﬂl ﬁearfo tsﬁleld' Qil:iia dgﬁﬁ%hﬁaé Gut?i.elded box,
wi t hout crackl ng .o I ca ur.e. tion,

t echnol ogy al P‘ES\%E‘ ti‘"gpaéf | Wor{nh olipg z@ﬁmiq ‘Pfl'ﬁlil& CO‘Eqiféoqsol d and
mai nt ai ns el ecither pwk oc post-metatizgd. of ground and resistivity, w thout
cracking, or adhesion failure. These both represent proprietary unique

t echnol ogi es. . 30,3 rrmshield are usable from-50C
to 135C. A bQ&Pa"iH“' ‘ge%algﬂf"gsﬁ'&ﬂ’rﬁ@]i &H%‘ have dielectric

(non- et i zed)

Through propriétary use of a wunique crease-hinge-fold
mechanism, yielding a unique zero-drafi fold, a design can be created, tooled
and manufactured that tresults in thin-film polycarbonate being folded over onto
itself to make a 5 to 6-sided box, without cracking or physical failure. In

25 addition, metalization technology allows for elongation of the metalized film in
the fold and maintains electrical continuity of ground and resistivity, without
cracking, or adhesion failure. These both represent proprietary unique
technologies.

30 A board shield and a form shield are usable from -50°C to

135°C. A board shield and a form shield may have dielectric (non-metalized)

sides facing to or away from electronics based on the need at hand. This is

typically not possible with an conformal or additive shielding unless dielectric

films are separately attached.

35 :
Form Shield Gasketing Dots

A form shield directly incorporates form shield gasketing dots to
allow a specific integrated form shield gasket path along the ground trace of a



sides facing to or away from el ectronics based on the need ati3RkEFEFrEMBER 2604
typically not possible with an conformal or additive shielding unless
dielectric films are separately attached. Form Shield Gasketing Dots A
formshield directly incorporates formshield gasketing dots to allow a
speci fic i WREYBI¥d form shi el d gasket path along the gr¥fMEsHABEL of a 13
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conti nuous unin r. upt ca ath to ri nt e board
ground trace. iﬂ%% 8@@16 ﬁgk %6“‘8%?’55% R‘ iedc Figet Roabusi ngs 20

i nt ernal mat ckionpd vane] érate. vvaiUlnleé congatknet mmgdmww temsketingl ppehddst 0 t he
printed g rcuuiwgbmrﬂmﬂrsﬁiém%ﬁrf&ﬁ@smém Q&fn@%tsl%@&%%%&smebﬁe signed in
fromthe forr’rhsﬁllﬂlﬂ |.f wit hout t%etuse a sglpégbtlégeg encl osure
housi ng wal | gna %%F%glp Lpus winicruped elegiric PAoC pried shi el d
gasketing dot &ir oped graguddence.as to: dot height above a formshield film
dot pitch (distance between dots); dot 25 dianmeter; dot fi I m t hi ckness;

dot-to-printed circuit boar ou*n,d Lrace contact poi ese multi pI e
paraneters allow for a %’é% kefiy c}%g“r R g the Eﬁ? S8 s to vary:

dot contct pﬂ&@&lrnéam@éﬁ N@I@S@r‘i’aﬂﬁefdr gasketingt dcbdmmlsqpmmmj thet prinee sur f ace
contact area; cﬁlﬂlﬁt H%ﬂd@r@@hd&ta&@tbrtcoﬁ@@rp?es&ﬁemdb&gﬁé&%%ﬁf thelkqapre force

boar d above engrgdrE Sub6EYE I 5Ep touanins Ghigeoth e pellembdie o' ground
trace polycarbonate film., As noted above, form shield gasketing dots may be varied
~ as to: dot height above a form shield film; dot pitch (distance between dots); dot
25 diameter; dot film thickness; dot-to-printed circuit board ground trace contact
point. These multiple parameters allow for adjustment of the form shield
gasketing dots to vary: dot confact pressure; dot-to-printed circuit board ground
trace surface contact area; dot-printed circuit board-to-housing fastener closure
force (cellular phones); GHz frequencies (1-20 GHz); height of printed circuit
30 board above enclosure boss or insert; dot-to-printed circuit board ground trace
resistivity; dot life-cycle capability.

Form shield gasketing dots tested by 100% compression to 50--

cycles, exhibit no physical damage to form and fit of the gasketing dot and no

35 loss of metalized rcs1st1v1ty or electrical continuity of the gasketing dot to the
. form shield.



resistivity; dot life-cycle capability. Form shield gasketi ng;d@riasisgd2o004
by 100% conpression to 50+ cycles, exhibit no physical danage to form and

fit of the gasketing dot and no 35 loss of netalized resistivity or

el ectrical continuity of the gasketing dot to the formshield. 13
SEPTEMBER 2¥@4V3449001/ 72100 46 PCTI US01/ 07947 Propri et ar yPEHEHYBH] nge- Fol d
and Zero-Draft Fold for Single to Two4 Sided Form Shiel ds and Board Shiel ds
There are two_designs for al] ow a formshield and a board 5 shield to
be used in a gf‘i‘lﬁ#i“‘i”mﬁ-"%ﬁ%ﬁd“ﬁ?ﬁﬁﬁ%r‘{“dc ¢ Kgld fon Singlegto, dime- dr af t
fold. A creaséideditpenf SHielddasl BoardShidids e a crease and acconpanyi ng hi nge
are designed into the thernoformng to allow up to a 360 degree bend by

design, wth 90 or 18Q,_degrees bein eneral ly used. The hi nge nechani sm
is of a teardrop shape E‘i‘?'ﬁ’é’c‘%ﬁ’égs Heallo@ting ddomh shigldmga Peasd novi ng

edge portS on $lgieldfio bheselah d. sinfleetwordided endnaerg creaserhingedfold 2l zarobdyaftd shi el d
or a form shi glif M¥readidbafeidldRE addl 2 ol sections
al one for physical aﬁ%ﬂ c&gﬁ%& ﬁ%%ﬁv&gﬁ?ﬁﬁﬁ%ﬁggi&%g%‘%%&#%I d design
i nvol ves a smit$EHGp;thy fhermoipiiniag, touallqwypp do 868 dszmerkend b desig wi th 4
smal | edge or Witk om$3Ek deggeasrbedigi geperally aswld The hingh npehahisanis phsal el to
the creased- hiififRop fRpé gilﬁicﬁfbeétiﬁfes%@ﬁ’eﬁlﬁing@ﬂd %ﬁn;diéﬁg %th:lgrbq Dhdgn drafts

i nfl uence the dir ion and. sifrepgth, his fofd. . Bot 'tﬁe

crease/ tﬁ'eonge/ Pghﬁefgﬁd ???iﬁer %P%Tﬂg’ﬁl“ﬂ 1 1of @fopigrshigid ofp frrayshidmand a form
shield to be Polused fap theo ceIB-hieggrlelds . orMusta kécridmsy aloae oo phggjcanlahdws f or

continuity of canfaeRERAnd ey, 28 R}RRarI0E HERERNLNG Pindesl $ie @ Singl e
pi ece tw n-sided bq%a.rd hi.el d ‘or .a formshi el ‘;hrough_t e use off. ei t her

fol d desi gn nECAINISHT® AT ungg, gvify 4 mall e9grof BISPY 8 for use
in an envi r onpleerd of cagh ghasirand panalielite the creassiehingeu r Besigneafuhe erdasbyné| ect r oni cs
ggn uf gptlu_r,r er Sdiettrarr&f Bsiide) drifs mléénca%el&irecﬁ&{ hdf étféﬁ%ﬂm%,tﬂ‘f@%ld.r red.

pendi ng on the . desi.gn _and p n on i ece seanl ess
el ect r omagnet Hcg: c(géaggﬁngﬂi%gﬁgﬁaga-%gfg?ﬁ&h%%ﬂ 631”5% @W?Wﬁgom
acconpl i shed. strddiepeildedappe ) deggee830 Overall, a formshield and a board
shield have the following benefits; allow for single piece two-sided board

shield and form shi el d; tter. .electromagpetic. c i ance protection;
| ower costs and nanuf acl\d%%z#gg “%hélﬁ%ﬂ 8‘@?‘?’%&@ FOIT%@B’%%”B%" 80%?‘F5’i° of add-on
sheet nettal oPlapgindsdeaendineortidasiciy e singla plese tvinmsidad hessd vldield oakifom f or
continuity of sidelg GlfoBEh e Qidd Of Bl Gold UckiBR mechanism. The use of thin-film

polycarbonate allows for use in an environment of higher operating

iemperatures required by electronics manufacturers (up to 85C°) as well as UL

certification when required. Depending on the fold design and placement, a one

25 piece seamless electromagnetic compliance folded 6-sided configuration may be
accomplished.

Features and Benefits

30 Overall, a form shield and a board shield have the following
benefits: allow for single piece two-sided board shield and form shield; better
electromagpetic compliance protection; lower costs and manufacturing
complications; replace a multitude of add-on sheet metal or foils and conductive
gaskets or adhesives; allow for continuity of a common ground plane to the

35 reverse side of a printed circuit board or sub-component; aid in a seamless
electromagnetic compliance design as well as remove form-fit electromagnetic
compliance and common grounding problems with an enclosure housing and
associated add-on conductive gaskets or adhesives.



35 reverse side of a printed circuit board or sub-conponent; {3isEPTENMBER 2004
seanml ess el ectromagnetic conpliance design as well as renove formfit

el ectromagnetic conpliance and conmon groundi ng problens with an encl osure
housi ng and associ ated add-on conductive gaskets or adhesives. 13

SEPTEMBER YW@R81/TA8001/ 72100 47 PCT/ U501/ 07947 For not ebookCHOWHOPer s, a form
shield and a board shield have the f#l11owi ng benefits: allow for form
shield winglets to be added to shield portals and access bays from

radi at ed eni ssions froniriokbedk eqmuuises, pamhick} andas berrd shield e dwar e
connecti ons t ¢het followinignbenelfitsi albuw forbfodm dshichp Sninghac &6 de haya & fasid CD- ROV,
PCA cards and i r kd Lol sianif 1. t._radiation

| eakage and epglg%l_% gﬁﬁdagt%gtgib%y%grtﬁ%] Lfg‘g&%{g‘é%fs“gﬁg%ﬁ _?)Jﬁrs_n ]%rgfe%dh%l{s;cggrb(e)argﬁelét - mnetal
or foils addedsPetied hardpaEe cppESCHARSIO the RTiRigE Clisuihbparh spes googssi hags f or m

shi el d wisngl efa PDeROMB, PC0|caids Cumdt battetiéss arl @itficuttnBgne forC sig@iRdnt ance

problem al | ow: 1 [ Hondtef%esfil [ agenent to be
shi el ded on tﬁﬁeﬂlg ﬁggi&tﬁ?eegﬁ(g?lr%%tgqn%a%ﬁ%gcrc ot | er%giélr%gs; Hﬂ%s fgzlléan% 5

processi ng unfehORdpily pdded date ip fhe, design o mppiagiying riecess adilpiforme print ed
circuit boar dsldeid wihglsts fpustidees salivitm fonthis elleetdmapmegn ednytiaé@pbblemce; al | ow

for comon grggRg I &ﬁgx@ﬂ ] I.Ngl: I r eady
ground paoint taq ef%ggt%iigéwgﬁrlgoﬁegr ofﬁlaﬁgi%hgﬁgkg%lﬁ%h Og\rl%%nd when a
conput ertd s ofEREE jGiRGUIC ogrdy rbogul; AH8)i CEPEH roessuRg upibtgererally s

at t achnent harafwding oarbe eeeapd sidadf the printed cirelicledardmdahie falies didess a form

shield and a_beasdhuahl@! Solfhce; I Gl BUbAGH DEORL 16 na! hallplRE i Nl ot

to be reversed onto |tseiéjﬁ_ 0 (E‘Ilace lelectric I zed size of
a form shi el d°YPPPeRoSTyifehing; alley A teady Sroyatpelt iy elertpnien brrdvats dRF ng a

separ at e di el bethr E§Dt andt bemmen aréund dwhdinde ; comlpuw if amperatitg; edrai avpidf front or
rear bezg s (gMESoral sHebQhtiIT88 55 aﬁichﬁmaﬁwe%urcsmp@ﬂab gs) as an

integrated part of the enclosure or printed circuit board shielding. For
printed circuit board and integrated circuit conponents, a 25 formshield
and a board shi el d havdiakkctralit envilosgrehem &frint shieldahddombdand skieldchaeé pri nt ed

circuit boar dughfolblindSenti&S it Yort Wight 46 bOTrelddd Pikd 5 &) Bﬁp& t board
with the greatc.l\%getF em(%tl nlig rg]g#atl on . or, I nte(g&ateg Cl rc_g{ tPFgo ul ation
recei ves the “FSFHEFFSITI B &7¢ Sf tfem Shidd gr 2 Rogyd shigldapther than 5 | ow f or
shi el di B9 of ndding phd attpehingt edsepirate Wliclediiartel shetmerdized sigeheilghtfer al | ow f or
el ect r omagnet kifiel6RERE HBACH r3R beid @hdsAR RALIARDE sHEe Bcldihl foldidgsyi t boards
and their radiated e Ssi or}? as V\@ I asérRr Vi de?@%&r .cammn ground and
conponent i sof 5t BIFETAGH AL o fhe FriQMIE ot Y e"ﬁ‘f‘%?&'é SHEIAWE: | vy agai nst
integrated circuit conponents, this is where a form shield can be used as
a board shield by fol dimg P dikcafR! JoaRiNdhdC fftdidd0 cifeuRO@nGonents, a
25 form shield and a board shield have the following benefits: allow for edge of
printed circuit board shielding; generally the side of the printed circuit board
with the greatest emitting radiation or integrated circuit population receives the
folded portion of a form shield or a board shield; allow for shielding of multiple
printed circuit boards at varying heights; allow for electromagnetic compliance
30 isolation between the printed circuit boards and their radiated emissions as well
as provides for common ground and component isolation; allow for dielectric
placement directly against integrated circuit components, this is where a form
shield can be used as a board shield by folding onto itself and creating a board
shield under conditions where in-designed board shield/form shield is either
35 impractical, design or manufacturing limited,




shiel d under conditions where in-designed board shiel d/form shi@hErkSBER 2004
either 35 inpractical, design or manufacturing limted. 13 SEPTEMBER 2004
WO 01/72100 PCT/ US01/ 07947 48 Die Cutting and Trinm ng of a Board Shield
and a Form Shield As the final manufacturing step, the form shields and
board shi VA8VRA¥d to be cut fromthe metalized and t hePEBPEHABAT sheet s.

In a 5 conventional fashion, this inv#ives the use of a steel rule die or
mat ched- net al hP bot aI igned and oriented to correctly position, cut

and trimthe MU¢fEting and Crimptingefs Hoand; Shicld and s Formdibisldlual  conponent s.
Die cutting involves a horizontally placed cutting tool, with the cutting
bl ades facing upwards a BnalCRLSH: b | 03| o d al i gned
above the cutt t 00 m(ﬁﬁ ressuréecugfglg ﬁa‘fu{h %’619 ?10 aq% b‘l’aﬁ red to
hori zont al cutg i & ecuf tf@“bé‘??p&?@ﬁ%edfﬁwemo@%e%hﬂm viiba A st eel
rul e di e § nvokemenigongl faghion, this amvobdes sipast i a stearﬂmr;eas,or n&dﬁé@ﬁi&ﬁﬂj on one

end of the T ReNbon dnaPE bl AEkRE poBfinf Ut 1B Pl B OPET L S

ng.l aser aée oard W|t si de

i nthedded or
faci ng upwar dg“‘gggén‘gg%d@@wpfm‘ih@l dpal ecgmperents. f Bieneuwiingeingolsgsda a  boar d
shield i s usetotizongineimed cittiey ®ohiwithethe ngtwﬁlaﬁestﬁauiyuﬁmm the f orm

shield or a bgged 5L %hplsfﬂoglﬁbﬁeﬁ A G gxf"eo ve ¢ aﬁJ% ?JM 91%& Fﬁg%%u&% ?Icﬁgoz OE)Pe

cutter, _ and | ca Ion

A pressui% 20P%f aé@ T§°‘Fg\}§e‘P88f"€ifb BaLgut &%Sﬁpmteftm samponenifraand t he
fini shed for nthsishesit dr veb. board shield is renoved, checked, |ot nmarked and
packaged for shipnment. Wth a natch netal di e, the operating procedure is

essentially the samamﬁ ¥VI fSh | e di g‘é %xce pt that a precision
machi ned and nat ched Fiest Tyl ‘Té‘i‘ﬁ?‘@s FaitPd Fibep | ofj speqifis (bardogss; he f or m
shiel d or boastarpsnedpd aBaRhdAN the iribben, Wite specidiic t tilalg, tapeld eornaittiniyi tiyy di es

pl ace theg mal gropettibd, riﬁbédaedlotélﬁ:ﬁmwﬁmiﬁimhﬁ %&&Ybﬁ%aﬁ ﬂ§ ﬂa&‘é's cut or
sheared in a ool

expedi ent e ion
t echnol ogy, hori Ea(ﬂﬁgalf W%‘?]es?gerﬁ’%ﬁ éﬁ%ﬂ@%‘ﬁ‘ﬁﬁi fqraafaea Sgléldf@él%arl ng
punches, whi choad shipld asedtp genetatssthe enginedring end sufting dorixat.mA $dimﬁl d or a

board shi el d. shidi@ o a BHAISEMRY Rin B UthiR€ oF irdBta oot ﬁﬁacé% &N choosing
a resu I s t he sane,

steel rule dies ut, t he over
a finished foftm %ﬁﬁ%q g}a% tg%nﬁhg?‘hﬂ’%tfoé‘l% ‘{t]ﬁheac‘%‘lg YTP}YEI%PEPPSFG t ol erance
of 35 02005 i Plets it PvErat(09-hdhns) hud the filmdsicutedd ihe finished forint shietd of he desi gns

that edge hob&sd SHiel@ fedloSed) @ha ¥, 1 HhRrddCmd m&ge'd%r Sﬂ&nﬁccess (open
sided ports, bays, air vents, etc.), or externa access as in single to

twin sided formshield or board shield. In traditional film cutti ng, it is
not possible to cut verWitlkcamaichimmta i, slsesperating procedure is essentially the

same as with steel rule dies, except that a precision machined and matched male

25 and female paired tool is built to the form shield or board shield CAD/CAM
files. When cutting, the matching dies place the male cutting tool into the
female cavity and the film is cut or sheared in a more expedient and precise
fashion.

30 With either technology, horizontal holes are cut with spring-
loaded self-clearing punches, which allow, access to bosses or inserts in a form
shield or a board shield. There are several business and technical reasons in
choosing steel rule dies over match metal dies, but the overall result is the same,
a finished form shield or a board shield, with a cut dimensional tolerance of

35 0.005 inch to 0.010 inch. It is required in a majority of the designs that edge
holes or portals be available for exterior side access (open sided ports, bays, air
vents, etc.), or external access as in single to twin-sided form shield or board
shield. In traditional film cutiing, it is not possible to cut vertical film surfaces,
unless one rotates the base axis or cutting surfaces 90 degrees, which is both



unl ess one rotates the base axis or cutting surfaces 90 degr q8SEPYENMIBER 2004
bot h 13 SEPTEMBER 2004 WO 01/ 72100 PCTI USO1/ 07947 49 inpractical and
general |y expensive. The present invention includes 2 and possibly 3

uni que and novel means to allow vertical portals, holes and vents in a

form shi el AR 2% o0ard shiel d, either as single or tw nECVEYOP4T sions to
be created. 5 Vertical Cutting On an*area desiring a vertical wall opening

on a formshield or a (ﬁoard hield, in_the therpoform n% tool, along the
hori zontal paftPIafticahand generally expeasive. o The pyesent mventiont iggludes Zjaadi n cutti ng
on t he hori zopbsaiblys3inhigeeand novelanksing tocni},owareftml Ibd'rtalsshﬂeseaideﬁm@m all 3

sides, bul oukshlfidillan o M EbH, Glind %3 th E&ﬂsﬂwr&gfsﬁn% % gk! ow the

t her nof or mi ng at that point to |n an a shearing
of the verti c§*¥¥4 m during horizont aI cutti ng. 15 The cutting bl ades shear
t hrough tshe vertical filmwalls both crushing and cutting the verti cal
aspects of thgefdain crease and "wel|l" create the accelerated cutting
aspect as opposed to nerely crushing the vertical film This results in a
vertically cut wall using a horizontal cutting surface. 20 Partial Vertical
Vall Cutting In many fddmasiieekdesinng Heatichl shil epehieai gfem shighbot aon of a

vertical wall b&@& %hiefd 08S {He® fhernfstornfing t&ﬁ”eaﬁyh%\/l?@tho%orgﬁn?ﬁ?to?r glot, and a

conbi nat.ion o hlnefoldi cut Ing is

used. 25°%The &8 efrgll"??’e‘f ﬁreﬁsrcgif)(‘i §‘P1F“éll ig cpiing ou; the, %”&P‘éhﬁﬂfaﬁe -t B&r mof or m
pl at f or m but addigonert"seHils creatad; waall Yvaillés; Syt cmtsmmhé foresshiehd blebcwdl ectively

cut are th?“@ﬁﬂlel@ r, t@ﬁﬂéwﬁfﬁtﬁéiﬁlo eatﬁia Biit! 16 bbn TR e Wl eithf{ as
single or tw e reU|r|ngseeC|vecu i ng
remans in a %&W%WW%%EH# éﬁm \A@b‘}‘ Hnghe sel ective hol es or
portals for the vertical wal I (s) are cut at 30 the sarre time the form

shiel d as board shiel d s duddgBHdRNhesromRNRH the QRbtRE fmIBRLs Tﬂb%n hi nge-fold

sel ectively ctifiiing 26 gty é?) tsplesh GBS of e of‘g'é St bnbdselh 35 11
consi deri ng actsatg tferrcelerapduting aspsst afeeripgsed to meredy posking e teoticatr eat e a

form shiel d f Al ThidEBOR Berfidadly chilidiakmgW Hofza uihg 38erchi nge- fol ding
and die cutting, having. all the vertical walls (and subSequent holes or

portals) all left in the horizontal plane, selectively creasing,
hi nge- f &0di ngPatial Vertical Wall Cutting

In many form shield or board shield designs, a portion of a
vertical wall hole is desired, as in a portal vent or connector slot, and a
combination of thermoforming, hinge-fold technology and die cutting is used.
25 The form shield or board shield is designed around a thermoform platform but
the external vertical wall(s) or surfaces to be selectively cut are thought of as
part of the crease-hinge-fold mechanism, either as single or twin sided item.
The vertical wall requiring selective cutting remians in a horizontal plane during
thermoforming. The selective holes or portals for the vertical wall(s) are cut at
30 the same time the form shield or board shield is trimmed and removed from the
web. The hinge-fold technology allows this wall(s) to be positioned vertically

after selectively cutting the holes or portals.

5 or 6-Sided Box Design
35 )

.In considering a 5-sided or 6-sided box design, it is possible to
create a form shield from a horizontal flat surface with only crease-hinge-
folding and die cuiting, having all the vertical walls (and subsequent holes or
portals) all left in the horizontal plane, selectively creasing, hinge-folding and
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folding into 5 or 6-sided formshields. This is possible when the
configuration is very much |ike a shoe-box, of 5 or 6 sides and no

internal details or altered surfaces. The novelty in this is that it

requi res bo?RVEAY proprietary hinge-fol d mechani sm as WBFTUS3/0THE
proprietary netalization 5 technol ogy® The film nust be nmetalized prior to
crease-hinge-fold, Zero Draft Fold and die cutting. The invention will be

better undersfEoTHie e Kiens inldingpniny> o drsidaddarma sbields pt Thinisgtossible pr ef err ed
enmbodi ment s t aihen thencanfigpuaticd isoveryintuoh tife alBoFberEss of B sidek ahd hbke

el enents are ¢ : ' e . | e lillustrates
a cellul ar phhﬁ‘gﬁ?i&%%f&.%%ﬂe? %%cg{]l Fe[ﬁ %%‘%ﬁ%ﬁ%@%ﬁ ugﬁscp% ure

housi ng wi t h TORRFEY; YReiokhBeramsmnes well ps ¢ eraprietay geigiieation | mage of
t he rear fencl esbmaogyo uThefjins nmwstebet thetalivei grinato @ehse-pimgefold SZzeramihact urer did
not have PCB GH{d LAlMid ddufng. The formshield has 4 boss holes and w ngl et
tip (leg) with extrene cl ose tol erance area and acconpanying dielectric
battery cap (not shown). Al are -formshield gasketing dots 0.100 inch
pitch al ong 100% of PC Eheoinventionawill bEabdtiet iunderstodd feone tad i fgh@sing 0 cent er

of PCB groundgéthi@QGiesBibiibi of ki di&%né@eﬂﬁﬁhn&ité‘iﬁ@ i%l?:gxé;tﬁﬂe%fog Svi&”rﬁla OSUr €,
&

with 20 form shield, et ut- on non-critjcal. co conpr essi on
areas. (%is %f%’ﬁqsa{"eg‘gﬁ‘@héﬁ%‘é?m@t%@ﬁ5‘?1’5?55““?‘*Wrr]-ﬂ‘?rf feppedunstals.s | sol at ed
chanber D separate fromchanber C. El is separating formshield internal

Il of chanbers C ancriRueHl i i i :
wal | of chanmbers C andrifyreFl 111u§tre§esré‘baﬁx@arqﬂléﬁewﬁtﬁ%l@-girdg?t&# girSEE]]d‘goPSe

tolerance. Gl_a | internal formshiel d wal C ‘conponent
tol erance and_r%béﬁ TSRIPH S LEA iSelation ehpmbers. Jhenfarp siekd gasket dot
surface. JI i#& 2 exupreieagsl efsthe reiremglosee hoesing $i@epthesarigirhl equiméns an
i nternalig ai sg@mgadudiet didlhot Habe PCBFGNBMmrmeMBﬁegQ Pt hhs GGfAs t ear)

wa

detail points nbl y har re. NN 1s die cut

M_is a . l.e for ass

tol erance +1- "Jo%H Wﬁgﬁgﬁg%gg)swﬂhgmeﬁﬁc%sgf RraRG Ao A$ERIRANYIRg | ng PCB.
QL is the di efieleetricdagetyyerar (ponshownksi del are3rmRishiekl §asketinghdoed @100 ckness,

g. 008 L 0 PaOflﬁmn pi¢h albhG1008% o2PE: Ig{rdaaa méeﬁmkaﬁiglda%s%? ame@tolséetﬁa{ e-side

orm shi e ear and,.encl osur e_haqusi ng, W WO | sol at | on

chambers. Fi ggfrrgcgﬁr%unggﬁ%c%nélelﬁ%&%‘? @d@ﬂ‘g\f’?’@%%ﬁls QPﬂTe(ﬁnHO%?’e‘Vﬂl above a
cel | ul ar2%honriethiclh gasketn gudon semitivgl elmtagletl or cbmMreysich aeass 61 i or m shi el d
to encl osure. isflagd REBnSACE scpBidteN Sbm! BRndber M. ShHEliflisolA% Bgmfans (rear of

; : 0
o oo, MR, gl £k R B e By 070 % S
an encl osur e HBISFEEC ped Br n&l is agaised bask detaid eppone dosedoleraoce; a1 aus f ace of
form shiel d gmdeelli RgmdQhRld GAall Swill draft for IC component tolerance and
25 thermoforming tool release. HI1 is a form shield gasket dot surface. J1 is
extreme close tolerance area, IC proximity. K1 is an internal raised detail, L1
is thermoforming web continuity (non tear) detail points. M1 is a cut hole for
assembly hardware. N1 is die cut tolerance +/- 0.010 inch. P1 is the
metalized surface, 100%, facing PCB. Q1 is the dielectric polycarbonate side.
30 R1 is form shield thickness, 0.008 to 0.011 inch.

Figure 2 illustrates a cellular phone single-side form shield for
rear PCB and enclosure housing with two isolation chambers. Figure 2 is an
angled exploded view of a form shield above a cellular phone rear housing

35 showing details of X-Y-Z axis of form shield to euclosure. The PCB goes
againsi the form shield, facing down (rear of PCB). A2 are form shield
gasketing dots 0.1 00 inch pitch along 100% of PC ground trace. Gasketing
dots are aligned to the center of PCB trace. B2 is an enclosure housing internal
wall which supports horizontal surface of form shield gasketing dots. C2 is an
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wal | which supports formshield isolating chanber gasketing dots. Wall has
slight in-nolded crowm frompre-formshield technology using conductive

adhesi ve gaskets. D2 is a formshield internal wall wth both sides having
2 degree be¥BPVEY0 t her nof orning rel ease and 45 degree SPEEGMNAOTT PCB | C
conponent clearance along entire isol&ting wall. Conponents may be w thin

0.5 mm of PCB ground trace and form shield. E2 are raised height dual
bevel ed boss &BYFeshaysing iaternah Hlall svirigy supperin i shisldiseloting ghamiep s form
shi el d isol at igaskefisigorosnt eWan. has2sighe ihafoledhiolwd demaiptsrommt glhding

encl osure rea 1 NG b Sie: e ncko £, housi evoi d of
form 10 shi el (rﬁec ma‘? hi Hl %&%ﬁaﬂﬁdﬁéﬁﬁg@kggﬁ) ?ﬁ%%a}' sonil;(é Fledn%%éﬁagg@?t ol erance
to form shi e%gﬁ%ﬁld% aviag Zdspree ibave! foraherprobrming wslepsecang 48 alegieeli el ectri c)
not shows as betwhfdrdiGB Haporpidnent wieaenteciloipasitifedibdtutilyi valld . Cérhghnegs 3
illustrates a I : F Ppes 51 r i el nd rear cellular
phone encl osu%?hﬂg&ﬁﬂn@gl e%\glem?ﬁﬁtﬁ{@hﬂg&ﬁghﬁgsﬁgtiﬁ%} dot'S are not
shown. A3 is 48 Fled hess Sriads Wﬁ’%elrtrhales\ﬁswaﬁsemg}y@m@@. d@gar ation. B3
is a form shi &t ishitldr iselatiow flommMatiandaot G2 iatte Sorhinvhield taRom&ehinpevel for
t her nof or m ng gzl §RGL . t | ear ance
chdaReg e 2. 408 38 oRENF feol Blel e ot P ARANCR rorf

along entire isolation, r accommodat es
form shit¥l d oSugd (g g%f%ﬂgt Cesp- PRds GrBeme Clopntalerancy tp formyn
encl osur e houshield athaal KD isvisdlating sherinoforréBbattagypap (dielB@ric)snod siiawnnas hi el d
mat chi ng det abﬁu&fcﬁ%ﬂéﬁ%@%ﬁé&%&l&ﬁ%& acconpanyi ng hol e for assenbly

hardware (4). E3 1s enclosure housing details outside form shield-PCB EMC
control area. F3 is formshield gasket dot platform G3 is extreme close 25
tol erance to form shi elKgueSaillusiBitdss: telielamphalei shede-side faneskididlandf a form

shi el d. 1§ gur gaft chitidtSitoAl Eich il Rl FGRIA i ng dots
out si de top ﬁ?@l ed vj Zﬂw Wi %\E ag{gg{%g]ﬁ%ﬁi?\}%i_ga S ]gﬂ %%%seg]-?gﬁ%q%e detail.
A is a fornfEhPY PYRketPnl Bbt Usag tiptEalal FeRClEhd trace.
B4 are 30 f or sapatatien.d B3nid of form shieldeintbrgh sk twithgbab sklesahidvéng 2 idegbe t ri ni ng
and cutting. Gével k6 BednRERniiy | ' d crown.
D4 is aform Slﬁhi el d ELﬁ)asket L ng%ééégiﬁgﬁg Hg%?féj%t%iﬂt}% é?i%gﬁlg&gg{;s detail.
F4 is a form SATBYY 2PRBaREINE  SORHUhNEHt nhotradgeGheteen, e whamhest d verti cal
wal |, nelchi ngccommolgeuformrsbighd gaskes dovg alohi wadtle of BCBgsduindltacga€Bad i ng dot s
integrated pagi efdlosud® hbRind &t 8681 bossHoP W glpglnlt.uﬁt_’w @SRt ARG d shield
for single IC apgwnu(i%]ﬁ e |1 Cs gro%pl ng,s shiel'din %B a_printed circuit
board. A5 is SR 1) 2cppRaTy Doss, Wih fecqsepanying hglsafy a8 for a
group of | Cs.hadwaneddhodBdis shélesud: Wpusing details outside form shield-PCB EMC

control area. F3 is form shield gasket dot platform. G3 is extreme close

25 tolerance to form shield area. H3 is the metalized surface side of a form shield.

Figure 4 illustrates a form shield and form shield gasketing dots
outside top angled view with accompanying verticals and boss-hole detail. A4
is a form shield gasketing dot section matting with PCB ground trace. B4 are

30 form shield and form shield gasketing dots after final trimming and cutting. C4
is a form shield gasketing dot, shape, height and crown. D4 is a form shield
gasketing dot pitch. E4 is a foxm shield boss detail. F4 is a form shield
hardware attachment hole. G4 is a form shield vertical wall, matching
enclosure rear housing. H4 are form shield gasketing dots integrated part of

35 form shield. -

Figure 5 illustrates a board shield for single IC and muitiple ICs
groupings shielding on a printed circuit board. A5 is an individual IC board
shield. B5 is a board shield for a group of ICs. CS5 are board shield wings
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connections. D5 is a board shield vertical wall which matches IC, but may
be beveled away from | C at angles, such as a tent, anywhere along verti cal
axis. E5 is_are board shield corners which may allow for conpression fit.

P5 is the r’?gﬁgf?z}@d surface. G5 are board shields of 5 vBEYIHY MM ghts to
match | C conponent. H5 is a nultiple PE conponents board shield tarp which

may be flat or ther o conform_to PCB details. Figure 6 illustrates
a not ebook co %C%rgﬁgggic%ﬁlﬁcm’%y%aﬁs& agtrbhigld wastisal walldwhick h f or m

shiel d fol d- ovesiches ;]i@l dtis nag) he Bbeled awag- ﬁomci’lcmsbmﬁésd stkés hgaedniar ound a

t ebook CPU, akpyvies | et 3) to
b fol ded over 1) d%‘@‘?eiéﬁ"ﬁ%"%rﬁaeﬁm il SRS Ll BB & chi el 0

cr ease- hi nge- %] 80%8 1o nit (% “I%e W@‘?‘Eﬁ'rﬁ%ffa%l éﬁ%aﬁh@aﬁ%ﬁhﬁlﬂe@fdet ails.
E6 is the | ocaatying hﬁighﬁcammlqmbnmniﬁﬁas amuliiydz BE corfonaiteb@ed t al s or

hol es. G5 is GlieldThayiaetlaphditar of Refhétifea o bhirtisl @8 agaflot D00k

conputer formshield for a CPU base- key oard encl osure ou5| ng, done by
crease-hinge-fold and cut nethod. This formshield uses no thernoformng
in design, but yields Figuand Blsiralesd 2 anebakuicempyterd, OCBUngaseAEndS a

| egend, back ke}tdadd s f&ﬁlmm%ﬂnm@mteﬁ'& {Svll%i’eaggsl\jer&@% pld), fold

lines a c B7.a ort Iso hol.es IS .a access to
ines angh ot 1B aBhEuRALLRL SO0 ROLER, Bl e tod S pefol ac
portals for céumeshigdswingptsi@) & e doldet overt 180udegtes of-tep dEPCB iahd access
once fol ded. hifdwhss. a(ﬁ%&&%ﬁkmélﬁzc%asé 88 T secLZmLéga”DBpa%' a for side

external acc il e not onput er rmshield
for a CPU bag%age ebmgk%mﬁgle% gg @? ﬁ@aﬂoa&ﬁ?@/r%e é%@é‘:tﬁf nge-fol d
and cut net hbegel.a mmmalﬁﬁrh@lgmr(éﬁmth@momedmdangl ed and partially fol ded
positionsof 3 crease hinge folds. A8 are formshield winglets partially

fol ded (3 B8 30 f f| .. D8 i E8 h
d?regtlf)n)of fo: 33 FB%%QR ﬁ? esao 8@%%%“3?@%50’("%%5% ?&ﬁi; eGB is

the metal i zedbasedeybopgl wlqswe hoas;ag,u dmedly craaspiibigefolth emtd @ar chethdB. i s t he
| ocation of slﬂh@dﬁmmﬁé{ﬂ&mwﬁ(ﬁﬂﬁﬁn&&hﬂh@m 8dsthn, biﬁsylé!iﬁ@aBO a4 siaddr

DT tetrores sohdul bl o i b §55 0 1 e B @f’fi or “boar d
shi el d wilngl efeverss Eﬂ@atf@g Lingt angi @E)I 5}7 a5¢ ppitaleer hales. e67 at & Gmided slin

for access to PCB. D7 is the dielectric side. B7 is a portal for PCA card. F7

are portals for connectors. G7 is a wingiet cut out for 3-sided slit access once

folded. H7 is a PCB metal bezel location. J7 is an open area for side external

access.

25
Figure 8 illustrates a notebook computer form shield for a CPU
base-keyboard enclosure bousing, done by the crease-hinge-fold and cut
method, as shown in Figure 7, shown in angled and partially folded position of
3 crease-hinge folds. AR are form shield winglets partially folded (3). BS is
30 fold 1. C8is fold II. D8 is fold III. E8 is the direction of folds. FRis a portal
or access hole (3 dimensional). G8 is the metalized side. HS is the location of
a PCB motherboard. 18 is the location of subcomponents outside form shield.
K8 are portals for connectors. L8 is a slit for form shield access for RAM
chips.
35
Figure 9 illustrates a crease-hinge-fold angled side view of a form
shield or board shield wingiet, elongated for display purposes, orientation as in
thermoforming tool. A9 is a crease. B9 is a hinge mechanism. C9 is the fold
direction. D9 is the metalized or dielectric side. E9 is edge definition, for




thermoformng tool. A9 is a crease. B9 is a hinge nechani sm S
direction. D9 is the netalized or dielectric side. E9 is edgé%éﬂﬁ@cﬁ#h%d

for 13 SEPTEMBER 2004 WO 01/72100 PCTI US01/ 07947 53 di agram purpose only.
F9 is the formshield (no details shown) for crease- hinge-fold for diagram
pur poses. MYQUYBIY0 is a crease-hinge-fold edge cross-seREVERHP4T ew of a
5 formshield, board shield, or wingl& shown in thernofornmed position and
prospective 180 and 270 degree_ fol d-bends. A10 is an edge cross sectional
view of fornflE81a8 aumpsegpBY. 15 the farm shigdeno depils showmiforyerea®io is a

hi nge, fol di hingt-feldferaliagrioptpdseki ne). E10 is a formshield, 180 degree
bend (dotted line). F10 is a formshield, 270 degree bend (dotted |ine).
GlO is a netalized 10 side, ejither side. The invention being thus
described, it will be JH#EIY ¥ Hatreaspdingsfold adgs cross-seational view plamy ways.
Such var isat i ofiemaslbeldpthoird dhizld, egramitgsttt abown i ahanioforded rpesRibhengpi rit and

scope of the | 1 g oYl k re. .l nded to be
ncl uded wi € hPpRa S oo 20 beBUE PRl AT Kite o R RS ),
01/ 72100 PCT/ eﬂ&m%ﬂ# winglety  BlO i freag. sl igachivgeecDABris & Mesponent
assenbl y considdingdocatiare iokted liye)of E1(his(ajorm shiuld,CiB0ciegicomea®dstiedt o be

shi el ded from;glyeckigoga WSt |85 I ef i al

sour ce; (Oc) ?ﬁ%h%n}g%&fc o?fﬁ%ﬁgl’ ?ﬁj;&ggéﬁlﬁ%g% uc?‘g}'ﬂ%é\%@gﬁ%rﬁ%ﬂ%g@he

assenbl y;° andSfg)*1de ormng shield enclosure electrically connected to
the reference potential source, 10 wherein the conform ng shield enclosure
conprises a netalized tar; 0, havi . di i onform ng
to the inside of the horﬂl‘}%ilﬁ%ﬁalﬁ%r%gjhglm@i é%&g%g’ ﬁtdﬂl@?%ebgﬂz%?e %lst%% t he

seni conduct or SHRRPEEDT YN BR0Y St n et AFIRURNS @Fchat 40 Dergrdpdas ¢ he

conf ormi ng shiledadurenizéno shir spinitsand rseqpar efcthd invpationtandatl abily mbdigicationd 2. The
shi el ded.sel eChieiefea RO Rl ARRATBlCAL R Rllobflg Bk, M 1. wherein the
el ectroni c conponent assenbly is sel ect rom t?le 6roup consi sting of
cel l ul ar phones, notebook conputers, electronic enclosures, printed
circuit boards, and printed circuit board integrated conmponents. 20 3. The
shi el ded el ectroni c conponent assenbly according to claim1l, wherein the
t her nof or mabl e pol yner is selected fromthe group



consi sting of polycarbonate, polyacrylate, polyethylene tereghtSEFrEEMBER 2004

glycol, polyvinyl chloride, styrene, polyester, and m xtures thereof. 25

4. The shiel ded el ectroni c conponent assenbly according to claim3,

wherein the thernoformabl e polynmer is polycarbonate. 5. The shiel ded

el ect roni c WoApomeNt assenbly according to 30 claim 1, wheusipdhe

t her nof or mabl e pol ynmer has a thicknessq fromabout 0.005 inch to about

0.100 inch. 6. The shielded el ectronic conmponent assenbly according to

clai m5, wher &ichithe t her nof ormabl e pol yner is pol ycarbonate having a 35

t hi ckness from about 0.005 inch to about 0.025 inch. 7. The shiel ded

el ectroni c conponent assenbly according to claiml, wherein the netalized

t her nof or mabl e pol yner conprises nmetal particles selected fromthe group

consi sting of copper, sl lAshicldedglyalkinic dompanrat @sqmblﬁccﬁﬁaf@‘daﬁﬁhaﬂ@@&

01/ 72100 S old, tin,

al um numfma xeg%n%goglgﬁcéé%leﬂ%@% eel(rige&o &?@Q&%ﬁg ek] F%lggg%sr ectronic

conponent as@®@nbieferense petehitiabsotuwe; 5 claim 1, wherein the rret alized

t her nof om ab [ I L sel ect romthe group

consi sti ng s, ?gé}mge?"\q/%?gthes&%‘ﬁg%“?°r & “P!h?“th%asf‘fm ERPOM um  magnesi um

magneti c oxidesa cenfermang yedd bmpéqset@felecmcallﬂh@msmﬂl tdalk efeeate pdstemlatmﬁmnent

assenbly accor dj O, 1 conf orm el d encl osure

conpri e a t hefyﬂrr% I%rtr?g nﬁalnﬁ g] g}nelm\%ﬁlﬁgﬂe clg nsegr 1S taﬂged[S prheéwof Hg

portion of the Efdnﬁ@ﬁﬁwngdmmsbm coefwims@n&e njb@i.e o'fln‘r& lmlumeg eieidenelosiag aahi c

conponent asse ein the onf or m shield

encl osure conpp@lér)eégﬁgﬁ?%gé ﬁn%f%{ralr?ﬁ Ctgt ﬁ ‘{I/@r?eijo al\%gtﬁomargr%t PAETE e Gh an

out si de porti onthéﬁoﬁmftg@hﬁ@rmﬂn@r@hp@bded Enmﬂmbwtaézaum The shi el ded

el ectroni c conponent assenbly according to 20 claim 1, wherein the .

conform shi el d encl osure conprises a thernoformbl e pol ynmer having netal

particl s on both an inside and an outside portion of the conforning

shield enclosure. 12. The Biei shicldmi db@n‘mroommpommtpasmﬂﬂy ascedibg o accor di ng

to 25 claim r evi ces,
biaioh U (oRGHein TR Oodinthblit Abdety O SSGHLLHOHYAS Blont

wherein the conf 0{ m n tﬂu? encl os of the
plurality of consisting cellular phones, noteboo computers e]ectromc enclosures,

printed circuit boards, and printed circuit board integrated components.

20
3. The shielded electronic component assembly according to
claim -1, wherein the thermoformable polymer is selected from the group
consisting of polycarbonate, polyacrylate, polyethylene terephthalate glycol,
polyvinyl chloride, styrene, polyester, and mixtures thereof.
25

4. The shielded electronic component assembly according to
claim 3, wherein the thermoformable polymer is polycarbonate.

5. The shielded electronic component assembly according to
30 claim 1, wherein the thermoformable polymer has a thickness from about 0.0035
inch to about 0.100 inch,

6. The shielded electronic component assembly according to
claim 5, wherein the thermoformable polymer is polycarbonate having a
35 thickness from about 0.005 inch to about 0.025 inch.

7. The shielded electronic component assembly according to
claim 1, wherein the metalized thermoformable polymer comprises metal
particles selected from the group consisting of copper, silver, cobalt, titanates,




sem conduct or devices. 13. The shiel ded el ectroni ¢ conponent 13SERFTEMBER 2004
according to 30 claim1l, wherein the conform ng shield enclosure further
conprises integrated thernoform ng gasketing dots to provide a positive and
constant pressure contact along a ground trace path of a printed circuit
board and aY@PEEI%i c integrated gasket path along a gr obFHUSHABET of a
printed circuit board. 35 . 14. The s#i el ded el ectroni c conponent assenbly
according to c%ai m 13, v{gerejg t he gasketing dots provide a 0.5 to 1 inch
wi de gol d pl af8atey, HT0AMRY Pkl 204l SHPTEIMBERI owasgEim4 /and 19lPys 56 5 10 15
PCTI USQl / 0794 thet®f. The shi el ded el ectronic conponent assenbly according to
claim1, wherein the conform ng shield enclosure conprises a

crease/ hinge/fold design to prqyide up to a 360 degree bend_in the
substrate. 16. The shi eﬁqde'hlee&égquo P‘E‘%E%‘}n%?%’ﬁ?nta@m JeoEdBg dP ng t o
cl ai m 1, Snher elaim t he wherstrothe mptadinéde [tebrmofolroably olynreprdospsises aetad- dr af t

fold design BavitRg sde@éEdm ﬂﬁsgﬁgﬁ%&%ﬁ Q}fh}dﬁg?sg%ﬂ %c%eﬁf}g%i}%' its placed
at quadrants parallel.to a creased-hin e.io royide up to a “degree
bend in the §%B’itt PRypRgium, muagpesiim, Magny ’%eécfﬁ’fdd’ﬁPY,s@?fﬁ%nent assenbl y

according to claiml1, wherein the conform ng shield encl osure encl oses and
shields the sem condudat oryidesidggdl & e ' I Hﬁﬁ’%l s and is
attachegupy anlla. a heﬁ%ve %r a#conduc%ﬁ\ggic %@?@g%i%ﬁ% 0 t(Eor

hi ol di 1§ an- BRERLr SRFETGR SOHERENE LA congBEs BBt F SPGB oo

conpri si ng thpolsmepbavidg met) panticles @n g insideepirtion dfl dteosonftemingeshield)

provi di ng a rei@ssgRce potential source; 20 (c) electrically connecting a
conform ng shield enclosure to the reference potential source; and (d)

providing a housing encl osing the sem conductor device, reference
potential source, and dé@nf dherishigldet elstigonin compmmen asseribiln atdoeding senbl v;

Cher mof or el o DR/ bOMCRE e BB SHER AAORE StfpiiellE dRnnéBinatle 1o o
t he housi ng aﬁ%}y%grn%w(%nﬁlamgﬁﬁha%e?%%o tﬁﬁ%?ﬁﬁ%ﬂﬁ 0? fthe %ngﬂf@%ﬁﬁfﬂr devi ce

from el ect r ontitgisiiee

11. The shielded electronic component assembly according to

20 claim 1, wherein the conforming shield enclosure comprises a thermoformable

polymer having metal particies on both an inside and an outside portion of the
conforming shield enclosure.

12. The shielded electronic component assembly according to

25  claim 1, further comprising a plurality of semiconductor devices, wherein the

conforming shield enclosure encloses and shields each of the plurality of
semiconductor devices.

13. The shielded electronic component assembly according to

30 claim 1, wherein the conforming shield enclosure further comprises integrated

thermoforming gasketing dots to provide a positive and constant pressure

contact along a ground trace path of a printed circuit board and a specific
integrated gasket path along a ground trace of a printed circuit board.

35 " 14. The shielded electronic component assembly according to
claim 13, wherein the gasketing dots provide a 0.5 to 1 inch wide gold plated
grounding path. . '




frequenci es, wherein the conform ng shield enclosure is prepd3sSERYJEMBER 2004
nmetalization. 30 19. A nethod for preparing a conformng shield enclosure
for shielding a sem conductor device of an el ectronic conponent assenbly
conpri sing the steps of . (a) netalizing a sheet of a thernoformble polyner
with an ad¥PWHY of a conductive netal and a resin; anBCHESO/OTH]

t hernmof orming the metalized thernoforabl e pol yrer from step (a) to form
a conform ng shield enc)osure; wherein the conform ng shield encl osure has

di mensi ons conformi ng to-t &€ shiskledelegironic reyuRneEt escrpble astasding dai c

conmponent assekdhy, ahckem*thb ossifongping shicld elidSTeNBiIpried Qderde: Mihbd/ 2180

PCT/ U501/ 07943655’%711ﬁ%éﬁ&ylfﬁla%ﬁggggeigﬁqqﬁme%g%@ or device from

el ectromagnetic Trequenci e con m nhg shield enclosure is
prepared by paint netalization. 20. The nethod according to claim 19,
further conprising the 165 Shephiekledreteaironié empdrentCHRIMIYIBGEHE ¢ d

encl osure f rogja§11‘1 qﬁ “(Hg emmmmﬂ%@gﬁg&;%%g%ﬁnﬁen ﬁ@lfligél-da g&n%#&g %0\{ rret al and

a resin. rep el d“éncl osur

shi el di ng a sg?ﬁ‘% ek ¢ ‘g 1284 Gpfocd dnge ol %SMOH%WI@G%@%I y 10
conpri si ng t hquasiangspaville! (@) ctehgdﬂmfge ovpruyide uphe @t270fdegret ekl @e mabl e

pol ymer to fogfhsyr@econform ng enclosure; and (b) metalizing the

t her nof gr med pol yner fromstep (a) with an adm xture of a conductive netal
and a rédin to forma conform ng shield 15 enclosure; wherein the
conformng shield encl d§ur #hhakickiedrelostranits campiinestrdssegntily atddeding i de of a

housing of t hes a¢ YAk tﬁé’ggw %&H‘Qﬁcﬁosﬁféde&ﬂ%{aso 3hd'4u B0 md er eby

shi el ding the Sen(}nﬁp% ugt or rom el %\ct romagne uencr es,
wherei n the e i fehemrEels rﬁﬂ‘@ﬁﬁlf”ea‘l‘b}ﬁ Pharhed byeeml i zat i on.

20 22. The rreadi@dv%tmccwdnglvb@dlmlsﬂem 21, further conprising the step of
nmetaliziisg the conform ng shield enclosure fromstep (b) with an adm xture

of a second conducti ve tal] a resi.n.. .
1%‘.3 A m&ﬂof for shlgidmg an electronic component from

electromagnetic frequencies comprising the steps of:
(a) providing a semiconductor device;
(b) providing a reference potential source;
20 (c) electrically connecting a conforming shield enclosure to the reference
potential source; and
(d) providing a housing enclosing the semiconductor device, reference
potential source, and conforming shield enclosure within the assembly;
wherein the conforming shield enclosure comprises a metalized thermoformable
25 polymer baving dimensions conforming to the inside of the housing and
enclosing and thexeby shielding the semiconductor device from electromagnetic
frequencies, wherein the conforming shield enclosure is prepared by paint
metalization. -

30 19. A method for preparing a conforming shield enclosure for
- shielding a semiconductor device of an electronic component assembly
comprising the steps of:
(2) metalizing a sheet of a thermoformable polymer with an
admixture of a conductive metal and a resin; and
35 " (b) thermoforming the metalized thermoformable polymer from
step () to form a conforming shield enclosure;
wherein the conforming shield enclosure has dimensions conforming to the
inside of a housing of the electronic component assembly and enclosing and
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thereby shielding the semiconductor device from electromagnetic frequencies,
wherein the conforming shield enclosure is prepared by paint metalization.

20. The method according to claim 19, further comprising the
step of metalizing the conforming shield enclosure from step (b) with an
admixture of a second conductive metal and a resin.

21. A method for preparing a conforming shield enclosure for
shielding a semiconductor device of an electronic component assembly
comprising the steps of;

(a) thermoforming a sheet of a thermoformable polymer to form
a conforming enclosure; and

(b) metalizing the thermoformed polymer from step (a) with an
admixture of a conductive metal and a resin to form a conforming shield
enclosure;
wherein the conforming shield enclosure has dimensions conforming to the
inside of a housing of the electronic component assembly and enclosing and
thereby shielding the semiconductor device from electromagnetic frequencies,
wherein the conforming shield enclosure is prepared by paint metalization.

22. The method according to claim 21, further comprising the
step of metalizing the conforming shield enclosure from step (b) with an
admixture of a second conductive metal and a resin.




