| ELECTROVAGNETI C | NTERFERENCE SHI ELDI NG ARRANGEMENT Fi el d of the Invention
The present invention relates generally to shielding enclosures for

reduci ng the el ectronmagnetic interference associated with el ectronic
circuits housed in the enclosures. In particular, the present invention
relates to a shielding arrangenent for assenbling conponents w thin such
shi el di ng encl osures. Background It is well known that the operation
of electronic circuits is associated with the em ssion of el ectromagnetic
interference (EM) in the formof electromagnetic waves. Such EM nmay
adversely affect the operation of other electronic circuits. To avoid such
problens, circuits that are sensitive to EM or that generate |arge anount
of EM ar o) .' i I 0-.con ' l1's. The
el s ar e EEHARAMAGRE T RPBER FREENCE SetheT G AspRAN MR e T
regardl ess of whether it is comng fromwthin or from outside the

encl osure, is sent to ground. One problemw th such arrangenents is
sealing (in terms of EM) the Fieldnddhelipeatioat ween the walls. Gaps al ong

t hese joined edges allow external EM to penetrate (and internally
generated EM to escape the respective enclosure), thus reducing the
efficiency of..the EM .shield provided,by the walls Known sol utions

i ncl ude the u$& B?S%Wﬁgﬁ?'\lléeﬁ)%ﬁﬁ ge@ﬁ?ﬁ@%{% Sl?lﬁléig}gteélﬁlqsﬁref f rF‘glfcr‘Rgs'?‘eThe

i ncl usi ogle@iforisktitid AKAERncd RYSHREd wit SRecABnROEiCEitd BHBLd B the ol exity and
cost. In addition, many gaskets may have an abrasive effect on the

conduct i erleurdsade paftichlae, the ptesertt inwehiicirdldteytoar shicgipp iagrdngement fdot her
solutions invglve the fornmation of shielding flanges suitably arranged on
the peri pliempling CQRBORSHEFAYItHG Sieh shicldmgenelepyes. ed arrangenents, however,
appear to have only noderate shielding effect and/or are difficult to
manuf act ur e.

Background

It is well known that the operation of electronic circuits is associated w1th the
emission of electromagnetic interference (EMI) in the form of electromagnetic waves.
Such EMI may adversely affect the operation of other electronic circuits. To avoid
such problems, circuits that are sensitive to EMI or that generate large amount of EMI
are usually housed in enclosures with electro-conductive walls. The walls are
connected to ground so that any EMI intercepted by the walls, regardless of whether it
is coming from within or from outsidé the énclosure, is sent to ground.

One problem with such arrangements is sealing (in terms of EMI) the joined
edges between the walls. Gaps along these joined edges allow external EMI to

‘ penetrate (and internally generated EMI to escape the respective enclosure), thus
reducing the efficiency of the EMI shield provided by the walls.

Known vsol_utions include the use of conductive EMI gaskets inserted in the
joints. The inclusion of such gaskets, however, adds an extra level of complexity and
cost. In addition, many gaskets may have an abrasive effect on the conductive surface
of the walls to which they are applied.

Other solutions involve the formation of shielding flanges suitably arranged on
the periphery of the engaging walls. The reported arrangements, however, appear to

have only moderate shielding effect and/or are difficult to manufacture.



2 Summary According to one aspect of the present invention, there is
provi ded an el ectromagnetic interference shielding arrangenent conprising a
first and a second el ectro-conductive conponents that are arranged to be
joined. The first el ectroconductive conponent includes a first

el ectro-conductive contact surface. Ppe second el ectro-conducti ve conponent
i ncl udes a second el ectro-conductive ‘tontact surface and a shi el di ng nenber
extending fromthe second el ectro-conductive conponent at a | ocation

adj acent the second el ectro-conduummaswur f ace. The arrangenent is such
that, in the joined configuration of the first and the second
el eci r o- condubesa Sé?rﬁ%%r??%t itk Present InysBtioh dhete iuMavIBrdeR r o- conduct i ve

surfaces I 0- ' : ' that is
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conf i gur gleétRicoridutivd ¢ophpsbnests IRTRARY artged &PRSRhead The ditit lectd- ent r ance edge
of the engagenent region to shield the entrance edge of the engagenent

regi on feanductinegroimmynentdnelndescyfinst ¢lectyemoamsluctive contap surddciee [Tdie secomdnber nmay
be spaceq apart from a boundar dge of e secg&f el ectro-conductive
conponenflectigreondiriYS(IRPIRSALE luﬁ&igaifa Flegrorcapusiys ﬁ%qtaw'al © The
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t he firslocafi@cidjsrenhds€dond @leetbicaftuctive kadace. The arradf@n&hiiedudhng nmenber,
the peripheral flange, and the first and second contact surfaces may be
pl anar . that, in thgfieined eenfigairationrad theohitstiand the seeomd slrstro-aeagudyepri se a first

I |1 t i h i ph |  fl j ect di cul arl dth
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edge of the second el eCtfo-conductive conponent nmay be aligned wth the
first planar Rvaferabdy, ih ke jbired tconfignratiam the shielding member is disposed

adjacently an entrance edge of the engagement region to shield the entrance edge of
the engagement region from outgoing electromagnetic waves.

The shielding mémber may be spaced apart from a boundary edge of the
second electro-conductive component.

The shjélding member may comprise a shielding flange.

The first electro-conductive component may comprise a peripheral flange
located at the periphery of the first electro-conductive component and comprising the
first electro-conductive contact surface.

The shielding member, the peripheral flange, and the first and second contact
surfaces may be planar.

The first electro-conductive component may comprise a first planar wall to
which the peripheral flange projects perpendicularly and the second electro-
conductive component may comprise a second planar wall to which the shielding
flange may project perpendicularly.

The boundary edge of the second electro-conductive component may be
aligned with the first planar wall of the first component.

The second electro-conductive component may comprise a bend forming a

hem, the arrangement being such that a lip of the hem defines the second contact



The second el ectro-conducti ve conponent may conprise a bend formng a hem
the arrangenent being such that a lip of the hem defines the second contact
3 surface and the shielding flange extends fromthe |ip. The bend may
define the boundary edge of the second el ectro-conductive conponent.

The shielding fl ange may conprise a fj%rst extension portion extendi ng
towards the first planar wall of the first el ectro-conductive conponent.
The shielding flange nay conprise a second extension portion extending from
t he fi rssuréace end thershisbling 8angerextends foot the hipp dihglberd may defive fhier st pl anar

wal | of ﬁgro-conducti ve component. The second extension
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a continuous conductive surface arranged to engage a respective continuous
surface of thbhefshielding flapgsmay comprise awegordexntensimuporton extending fiosyi on. The

el ectro-gonductive. fornati.on .conpr.i se ot . ch_.one of the
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corrponen&lemcﬁ%gﬁ@,es&) efff the follow ng group; a chassis, a wall and a
cover. The arrangenent - may further conprise fastening neans for

fasteni ng t ogBidwetorndexténsiohtpodtich inbg copOsthncadequRtdactivfomatiod he j oi ned
configuration. According to a second aspect of the present invention,
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surface arranged to engage a respective continuous surface of the first component to

form a continuous engagement region. The electro-conductive formation may

comprise a slot.

Each one of the first electro-conductive component and the second electro-
conductive component may comprise one of the following group; a chassis, a wall and
a cover.

The arrangement may further comprise fastening means for fastening together

 the first and the second components, when in the joined configuration.

Acéording to a second aspect of the present invention, there is provided an
electromagnetic interference shielding enclosure comprising a plurality of
components joined together to form the enclosure, whereiﬁ at least two of the -
components are joined together according to the arrangement of any one of the
preceding claims.

According to a third aspect of the present invention, there is provided a method
for forming at least a portion of a shielding enclosure, comprising;

providing a first electro-conductive component including a first electro-
conductive contact surface;

providing a second electro-conductive component including a second electro-

conductive contact surface and a shielding member extending from the second



According to a third aspect of the present invention, there is provided a
met hod for formng at |least a portion of a shielding enclosure, conprising;
providing a first electro-conductive conponent including a first

el ectroconducti ve contact surface; provi ding a second

el ectro-conducti ve conponent incIudigP a second el ectroconductive contact
surface and a shielding nenber extending fromthe second 4

el ectro-conductive conponent at a |ocation adjacent the second

el ect r o- eleptderconduetiseicdmpaentata location adjanéntde seagnd ¢lectfo-catductive

el ectro-conductive conponent and the second el ectroconducti ve conponent so
that, whe¥136eand rst el ectro-conductive conponent and the second

el ectro- condugt.j 0 e 1.0 ion of the
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shi el di ng nenber. Preferably, the nethod al so includes configuring
t he fir ssecohéelecio-condictivé vempenepbare fwinechtd fore atlsassagostirofithe conduct i ve

conponent so that,_int joined configuration, the shielding nmenber is
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Brief Description o aspects o [ east one
enbodi ment  of Pief@aljly ahe fethodvdddt inclndsy donfipandhe deseldchodonttiidtiveef erence to

the drawi ngs, in which: : . .
component and the second electro-conductive component so that, in the joined
configuration, the shielding member is disposed adjacently an entrance edge of the

- engagement region to shield the entrance edge of the engagement region from

outgoing electromagnetic waves.

Brief Description of the Drawings

Some aspects of at least one embodiment of the present invention will now be
described with reference to the drawings, in which:

Figs. 1A and 1B show a cut-away cross-sectional view and a cut-away
persbective view, respectively, of an electromagnetic interference shielding
arrangement;

Figs. 2A and 2B show a cut-away cross-sectional view and a cut-away
‘perspective view, respectively, of a second configuration of the electromagnetic
interference shielding arrangement;

F igs. 3A and 3B show a cut-away cross-sectional view and a cut-away
perspective view, respectively, of a third configuration of the electromagnetic
interference shielding arrangement;

Figs. 4A and 4B show a cut-away cross-sectional view and a cut-away
pérspective view, respectively, of a fourth configuration of the electromagnetic
interference shielding arrangement;

Figs. 5A and 5B show a cut-away cross-sectional view and a cut-away
perspective view, respectively, of a fifth configuration of the electromagnetic

interference shielding arrangement; and



Figs. 1A and 1B show a cut-away cross-sectional view and a cut-away
perspective view, respectively, of an el ectromagnetic interference
shi el di ng arrangenent; Figs. 2A and 2B show a cut-away
cross-sectional view and a cut-away perspective view, respectively, of a
second configuration of the electro netic interference shielding
arrangenent ; Fi.gs. 3A and 3B show a cut-away cross-sectional view and
a cut-away perspective view, respectively, of a third configuration of the
el ect r omagnet Figs.iodt end @B shve a sHi-aval ergssajectionpd viawe and a cut-awaygs. 4A and 48

show a cut-a cross-sectiponal view and a.cut-.away perspective view,
respect i 9?@‘%&? VigW 5OPY w(?@'ﬂf’#%ﬁl?‘ ‘f%ﬁgﬁ‘iauf’ﬂgf&ﬂe&l‘icgfﬂ?& Q% ¢ interference
shi el di ngn@fraeARMing arrangendeh@S- SA and 5B show a cut - anay
cross-sectional view and a cut-away perspective view, respectively, of a
fifth configuration of the el ectromagnetic interference shielding

arrangenent; and 5 Figs. 6A and 6B _show a cut-away cross-sectional
view and a cut-away perspect i VRetiled\Descxipfiont i vely, of a sixth

configurationgRf the electro netic interference shieldi arrangement .

Dot ai | ed Desclgr1grrence s ady B iy odr ahmsrs of e deeampagnpeskases Mo e of t he
acconpanydafiffeshRich Aeve the shddfERAcaintdtall ak6sd REuRATRVE BrhENRRodeymer al s,
those features have for the purposes of this description the sane

f unct i ongfthiscdesapeivatthosans) functidEs)orioperatonds), anless thieeohirany iappdar S.
appears. | -

The electromagnetic interference (EMI) shielding arrangement described
hereinafter forms a part of an EMI shielding enclosure. However, for the sake of a
clear and succinct description of its main features, the EMI shieleling arrangement has
been described with reference to cut-away representations which do not show the
entire enclosure.

Six configurations of the EMI shielding arrangement are described in the
following text. Each of these six configurations is described with reference to a
respective one of the six sets of enclosed figures 1A, 1B to 6A, 6B. In each of these
‘sets, the A-figure shows a cross-sectional view, while the B-figure shows a
perspective view of the respective configuration of the shielding arrangement.

Most of the following description is based on the somewhat more detailed A-
figures. The cut-away nature of all the figures and the perspective views of the B-
figures are helpful in visualising the shielding arrangement within the coﬁtext of an
electromagnetic shielding enclosure, of which the described shielding arrahgement is
a part.

Fig. 1A shows a cut-away cross-sectional view of one configuration of the
shielding arrangement 1. The shown configuration comprises a first electro-
conductive component 2 and a second electro-conductive component 3. Components
2 and 3 are configured to be joined together to form, in their joined configuration
(shown in Fig. 1A) an electro-conductive engagement region 4.

The first component 2 comprises a wall 14 and a peripheral flange 5 located at

the periphery of the wall 14. The peripheral flange 5 includes a first contact surface 6.



The el ectromagnetic interference (EM) shielding arrangenent descri bed
hereinafter forns a part of an EM shiel ding encl osure. However, for the
sake of a clear and succinct description of its main features, the EM

shi el di ng arrangenent has been described with reference to cut-away
representations which do not show the_entire encl osure. Si x
configurations of the EM shielding arrangenent are described in the
followi ng text. Each of these six configurations is described with
reference to &he ssprdtomporente3 odmptises aiwalsEf andof shiglding ssanbergurtks 1A, 1B to
6A, 6B. In each of these sets, the A-figure shows a cross-sectional view,

whi | e t héorm of aghiclding Slasee 7 dhe pierencrdotheflange % ase shicdding flagge Sonf i gur at i on
f th iel di t. t he fol j d iL,pti i
paseq: on Niet LR LRGNy performed Bithe Hank8Z, Wi SN BE <SEBRRAP e oot *a

the figungs iakk ke LBoeRRG édbR 8k Q¥indd byl the fiBHehAbeme BT ExBRGABE 1N
vi sual i sing the shielding arrangenent within the context of an

el ect r ontlgneall t5 shthe daectpnarfchowall é4. dhe shicldingt flemgel @ sind) ibgdrtiiulaz) di ng
arrangenent. is_a F@lrﬁt | A shows a cut-away cross-sectional view

of one cHifibagarae Sbilelqi%ﬂgﬂ%éﬂ’ & gcest-aparfeare fhe boundary edggfinA

configurat] I . f ] L Ve,C e d a second
ol oct ro- Sl sERIRLER Tie binida & BEEARIISPLIT 1°TREAEN SoE To"0c
j oi ned t g@Adeerisk@jatéht e Bound&§ictgd @ and exteRdtitb@aids ihehidldng\WMang&17Fi 9. 1A)

an el ectro-conductive engagenent region 4. The first conponent

conpr i sesf thewatdndcompoderd 3p didthy therfast dontacysurfack 6@ad tht wtondeontast i phery of
the wall 14. The peripheral flange 5 includes a first contact surface 6. 6
The secofi %rﬁ%ﬁéﬁfﬁgc HY¥Ses a wal| 15 and a shiel ding nember, in the

formof a shi ' 7. I ﬁfi’@;‘ﬁ- fl@?% 7 hi el di ng
flange is rel %gg&%gggﬂgﬁﬁ%ﬁ %?%—déﬁfaﬁifgtl %&:e?ogrr%g# t Sé)tP?tZ?@g??, whi ch
w1 be exfisi dudibdnahted aridthé B&coh@xbmpéndnd 8 Afjoihed dethier ins thdafjbimed by t he

furthernost _|ine of extension of the wall 15 in the direction of the wall
14. The shifeguaating. thedhgielectgrrondpetiviegoniagigusiace 6 hegagas dymmaysdf t he shi el di ng

flange 7,,1.s spaced apart fromthe boundary edge 8. second cont act

surface 3@@“?’@3%%%@glf’ﬁtéo'g%%ra?ﬁgvec% gé‘l’#“ﬁ%?ﬁ%mé@]&?ﬁ%%(%nt act surface 9
i's adj acepiduchie BApEAEM 6888 48haBttREd£Nds towards the shielding flange 7
of the second conponent 3. Both the first contact surface 6 and the second
cont act sur f athe Peripherat flenger Hisdonukdby wey of a bend Ihferped impthe madll 4. ange 5 and

the shielding flange 7 are copfigured so that, when the first conponent 2
and the dBeghge@ ﬂw&?@ﬂtmssw ﬂngit gdt pighstanfaliy,es genewllyed

configuratiany f e - ugt 1 ges, by
way of a%{ptg 'qﬁaﬁlgﬁgethgégéggg' gﬁé@?%%o#&%@g\?@ﬂ %%ﬁsa@%&msf%c&&aegéggﬁ?o form
the el ectepegeadicilav® teOgagaseSuck 6ghédondl dhapaheity@Rparticularly The
peripheral flange 5 is formed by way of a bend 16 formed in the wall 14.
The angl suigadble weerbdadvalls 14 and U ¢ lare svdystantiadlyf drepegeraBly perpsundietlamtoieath y or

general ly perpendicular to the wall ,14. Sim]Jarly, the shielding flange 7
e ranut RREBaRTST i Be-1ah HeRpURt EoaotaEd fibe b 254 830 e eher 1 hogonal

ar r angenpiuAhie 34 hh§ ll'%,a({s'\b’ellsalé' th@%ﬁe%%ié%e%ﬁ%&rﬁ%aﬁ@gﬁ]aﬁd are
substantially or generally perpendicular to each other, as shown in Fig.1lA

However , thd shikidiag flahga2exteidfrbm thbeespasiweanutl tdhe 130glag beethweeimnwal | s 14 and
15, as well as the angles at which the peripheral flange 5 and the

shi el di n§0f.| ¥itheresnegt ©ribe peroverhidanesgp ddwes ebapated that lerger 8nglammape ot her
th 90. .Wth . tp .t i ph fl 7, it h b ted that
arger - atree MR et OB Rt Folayen A i mattedt Fe.bYhach K61 on 11 whi ch
manages tsRieRl ﬁﬁlgemnbfdhﬁh@&iﬁh@@g%aizamth@aﬁl@r L4, &l gedierrea 12. On

t he ot her hand, angles smaller than may cause shielding flange 7 to
i nt er f er ehas 90 nhdyecahsxghiedding ilangé ¥ ed intGfere with the body of the rivet 13.

As each of the first component 2 or the second component 3 is a portion of a
housing wall of an enclosure, the entire first and second components are made of
~ electro-conductive materials and are arranged to be connected to ground. It is the

electro-conductive nature of the walls 14 and 15, the shielding flange 7 and the



As each of the first conponent 2 or the second conponent 3 is a portion of
a housing wall of an enclosure, the entire first and second conponents are
made of el ectro-conductive materials and are arranged to be connected to
ground. It is the electro-conductive nature of the walls 14 and 15, the
shielding flange 7 and the 7 engagen;ant region 4 that allows the shielding
arrangenent 1 to reduce the propagati’'on of outgoing or incom ng

el ectromagneti ¢ waves. To further inprove the shielding effect of the
shi el di nepgagemenaegion 4 thattaHews thepbiedding aangethedt hteredoceatheanged that, in
the joined configuration, the shi e} ding flange 7 is disposed adjacently the
entrancep@aﬁ%mi"?ogf’“@ﬁglgéﬁ@%fé’@ﬁﬁ%te CFEYPRgNCHC WaXEHuse of that, the shiel ding

flange 7 shi ﬁ&ﬁﬂ@?@&&&%‘é%ﬁ%ﬁg é&ec?&gﬁmﬁ%pﬁei'@ﬁg&@%en{eﬁgiﬁﬂﬂgr fer IO[“

out goi ng el ectronagneti ¢ waves as’'s

shoul d beorgdrefitsthaid 3 46 s6 iriditdehat] @ahOfoinddoANGRAAER The SIRAURD 4 1S
notionally referred to as the "entrance edge", in order for the reference
to correlaged isdispheedsidjagertly theeniramesdaai 2of the engagemeht pgiobBl. However, due

to manufacturing, tol erances, .the ntact surfaces, 6 _and 9 are usually not
per foct | Jodaas OF e BEGRIADS fene ERUEEs the oAt c368 | AL AESPERETRI ot 4
wi Il not B& 3 &ORld %?el@é@d}ﬁér%éﬂé@v%@slfd?g%st?d%vﬂigtﬁgslt tial space of a

COI’Tp| ex snhnape. o1 nt I nes a areas o0 ect rodonducti ve contact between

the contact sHékaohould brrbidld thaythd entsat hfhed thd¥npughinett rddibis4 space. The
“entrance edge" 17 is thus intended to indicate the entrance area of the
engagenerationaly syfered intas dhe Teagrancet asigbd 1o pusdes &t the referengsi tagowespend 18 i n

order to, escape, through S i.n.t he gagenent yregion 4. Depending on the
ovennesstodhe ARgledG SEpsrEopd? i Al 17 ARSHGE: <lue o BRpiieBBE of "t he

cont act g aeeShocdisht Qudids bgd bidre BRSSP pdife . , the
"entrance ed_ge"’ 17crray, for gxarrpl e,ebe In thé:- fgirflﬁ\hclgﬁ %&Sfdzgﬂ%ll}?surface or
of a surthaekcobd-candmtive engagemehtrdgalpwill not be a chatiskousmlanar firface, 1A,

el ectromagnetiic waves 11 are able to travel around the shielding flange 7
and ent ebutiaRdnigrtiiplFpaceeiacompleyshape. Pptssiings axd areps of glgsfenent regi on 4.

The ! eok ORIl RUREer de HMEYSERAd, H0Fo BN dLIRRL RESSRR o (1

entrance e ngagenmne regron ach the

ent r ancem@digicd 'Thd ‘RArBhREILEMEDRAhICINNRMES tolihditaiehd enitinEEs@R o8 Series of
reflections. As a result, only a very small nunber of electromagnetic waves

11 can rtéachgagepsst togom 41 8vhih ndedaitd agossed by ootgoingseavdsd 8émorder srige 17 and
Do e S e B e en SSANEN o8 Qhaisshs houcs
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not ed t hbdtween the walls 14 and 15, the “entrance edge” 17 may, for example, be in the form
of a planar surface or of a surface of a more convoluted shape. |
As shown in Fig. 1A, elebtromagnetic waves 11 are able to travel around the
shielding flange 7 and enter the shielded area 12 in the vicinity of the engagement
region 4. The electromagnetic waves 11, however, do not have direct access to the
entrance edge 17 of the engagement region 4. To be able to approach the entrance
“edge 17, the electromagnetic waves 11 have to undergo a series of reflections. As a
result, only a very small number of electromagnetic waves 11 can reach a position 18
which allows them to cross the entry edge 17 and potentially escape through gaps in
the engagement region 4.
In the joined configuration of the component 2 and the component 3, the

boundary edge 8 of the second component 3 is substantially or generally aligned with

the planar surface of the wall 14 of the first component 2. Here it should be noted that



8 the reference to the boundary edge 8 is based on the fact that the edge 8
is the furthernost |line of extension of the wall 15 that defines the wall's
boundary with respect to its width (or |ength). Figure 1B is a
cut-away perspective view of the configuration of the shielding arrangenent
1 shown in Fig. 1A As shown in Fig |lA and Fig. 1B, the walls 14 and 15,
the first contact surface 6, the secdnd contact surface 9, the peripheral
flange 5 and the shielding flange 7 are substantially or generally planar.
However ,the teferenésivithabehdalhaddga B ik baded vartke fict thaethe edgeBisnths may conpri se
curved surfaces. It should be noted that the first.contact surface 6 and

t he secdughemnashline ef mitensionef heowald 1 H thas defingsdke wallis boondasy witho each ot her
in order_to for.mt. ont act engagenent region 4. Figures | A and 1B
al so shor\ﬁfpcfc{tgé Se‘?‘n‘lﬁﬁb&)ﬁgeé\ggbi nthe formof a rivet 13, used for fastening
the first anghiie 1866 9Rt-SRAPARGREEvEviithiihd Qiifiioh b HEiticlippned
configurati on.léllnnstead of tHe ri vetvl‘él, the fasteni né’ nmeans c%ul be in the

form of arangement lashoontin@ig .1A. As shods indig dAiandtHig H)avewhBx14 aide
descri bed EM _shiel ding arrangenent 1 oftg‘irtg. | A and 1B is considered in
RS

t he contlexthedirsteontast safage 8, thesecopdspptac fBsthe geapherd flange & agflect r oni ¢

el enent Th the |s 14 a 15 represent on ortions of the

Feapect 1 Turing (el s sutB08Y B asHRENY Pingf e RO i embd

Accor di nghiyat 1dsh§orh@bNBEseCéthéfisndy icBmpAbe édifed durfices ORBRAAMbe BoAd the
second conmponent 3 should be considered as formng a portion (i.e. a joined
edge) ofthatithdfiest cemtadtearfae. 6 and the sédogd cesta@Susiace 2 Bhalidhawe shapesaway
cross-sectional view and a cut-away perspective view, respectively, of a
conf i gurtBeti ORIQKm tersashyotherip axderite form he cRRtagtsnERgRMERt ook fown in Fig. 1A

The only diff IS4l C nad | &g 7 1Ly Figs. 2A
and 2B is an P?%‘%Pé\:/?%&gﬁ lgoa?r%gsr?éﬁt&Ea%tg@hfgg&gpgg{cﬁggb%gofigog@ﬁ u%’f@ of the
second efoefmithing thd fiest ahd 8BEHA dolifhénts 3 a8l BaciaRery yjoifedel di ng,
gluing (using electro-conductive glue) or any other neans of attachnent

whi ch nespnégunatien.alnsteied htheirhiel §3.dhe fasigaingl heans gnulidrbgon shesfosmtaf @- conduct i ve
engagenent between the shielding flange 7 and the wall 15. Fi gure 3A
shows a STHAAY E-fferent configuration in which the second conponent 3

CoIPL1oe5 & MO 8BRS by S S R0
9 1A and 1B is considered in the context of an enclosure, not shown, for housing one or
more electronic elements. Thus, the walls 14 and 15 represent only portions of the
respective chassis, side walls or top covers of such an enclosure. Accordingly, the
joined configuration of the first component 2 and the second component 3 should be
considered as forming a portion (i.e. a joined edge) of such an enclosure.
| Figures 2A and 2B show a cut-away cross-sectional view and a cut-away
perspective view, respectively, of a configuration which is very similar to the
configuration shown in Fig. 1A. The only difference is in the fact that the shielding
. flange 7 in Figs. 2A and 2B is an individual component that is attached to the wall 15
of the second element 3. The attachment itself is effected by way of welding, gluing
(using electro-conductive glue) or any other means of attachment which may ensure a
substantially or generally continuous electro-conductive engagement between the
shielding flange 7 and the wall 15.
Figure 3A shows a slightly different configuration in which the second

component 3 comprises a bend 19 forming a hem 20 comprising a lip 21. The

shielding flange 7 in this configuration extends from the lip 21 of the hem 20, after



undergoi ng a 90-bend 28. Despite the fact that the shielding flange 7 in
Fig. 3Ais formed fromthe edge of the sheet formng the wall 15, it does
not define the boundary edge of wall 15. Instead, the boundary edge 8 is
now defined by the bend 19, as it is this bend 19 that delimts the
boundary of the wall 15 with respect to the wall's width (length). The
width 22 of the lip 21 defines the sgace bet ween the boundary edge 8 and
the base 70 of the shielding flange 7. As is the case with Figs, 1A
1B and 2mdeBing $120°stend[28i MSpﬂtathgéacTﬂizsﬂudhml(ﬁng iflahge/7 hrFigeBIArisal ly
perpendicul af .to the wal]l 15 of the conponent, VWi | e_angl es ot her than 90
may be Lf: ‘{@?mtth"ee‘lﬁ’érﬂf thasshept forming dhe.pall ¢ it ria?sg&t defiet @& may i ncrease

th t t t h

sii el i rgupiny SUEESE AT 982 thied S leBolhrd Sad04 WPRAREASS (RHBARE | 7

angl es sigahd Riis thivendQ 91Eat deRMHS tiehioRhdirh Of tHealAIP PS5 WthiredpREd Bte Wi t h the
body of the rivet 13. The first el ectro-conductive surface 6 is again

def i ned vll’s wedthlengthpr Yhe widily 82 6f thedipelledefineh thespawrigteeacthe o- conduct i ve

contact ,surface.is_no f| ned the el ectro- conductlve surface 23 of the
lip 21. bﬂl}ﬂgaryleflg‘?§a?‘¥1\,@e ?Qﬁp%Sﬁ]a‘E@t“f rface 23 that is engaged in an

el ectro- cond %tlk 50%9%1,\%&5’?%%%&?7 ;IQ%&QASEBC&?Q%% d;e?% fﬂge 6 of the

peri pheral ange st conponen second conponent 3

are in Eslilbi;tahtﬂﬂl@r o@@eﬁér@wpérpamlclﬁmuu&aal sheftheofiponédy Whilspective view
of the configuration of Fig. 3A A further configuration of the

descri beagkhothed thag 947 nmd@rmnd for thesbepd Anitiinnathd thatitarganayeles owy- sect i onal
vi ew of Fl and th uf - ana ect ve vi ew of Fi 4B, The only

i £t er cibtbisedhy BReusef sfadneeo SRRon i Saith SRndkeloslmedi e s t o t he
fzgct thas'}netlchﬁg ?lghgé ﬂhﬁ’lﬂreﬁ#@ﬁﬁ%h%ldéﬁ'ﬁga 192501 e oBier § gﬁ%%ﬂ;fé%ﬁ%ﬂ%j 24 and

he” 1 ncf usi on of extension portions 24 an or ne way of
t he 90- hhmdﬁo%aﬁmilsaﬂnémﬂgt%gh 7o ugterfdre withnthabody ofthe givepragneti ¢ waves
11 reaching the shielded area 12, in ?eneral and the entrance edge 17, in

particul ar. Tike fgw@@ﬁr@ecoaﬂquwvga 1Sﬁaalea‘ie§§e<bb>sﬁwmeéph@wﬂ§a&% path t hat

engagenant iy B 08 TRAR b Yo RARE Bork S SRR m RROELPY BT T ne: The
dotted ajfldc@vScondaithtsArthte2XoMnhe hFQfl' Qhud, Gt i AR dedtid RluB@d subfagdight  about

by the inclusion of extension portions 24 and 25 in the structure of the
second Sripatrierngaged inl s electro-Forelublévedeonpat withl R fisboprdustivasugfaes 60f 90. As

a result,. the extensi on porti 4 ext ends ub antially or erally
per pondi dEheparipheE! Bengs b b EQmpATchhd an ﬁ@sa?%& @F@H@gm% and t he
wal | 14 of r{;ﬂﬁofdeﬁ%lmﬁ QOENt 2, while extension portion 25 is

subst ant i a y “or gener y paral I el to the wall 14. Even though it is

possi bl e to FgureBBaehoasglcasaway papedtice Yiewtstttkdcdntigurdtion of®id. i3au! ar angl es
of the bends 26, 27 and 28 and the |engths of the shieldi n%gflange 7 and

ext ensi on por’ fusther configyeating of e deserihedeshielding pepnagmsnt 1 freshomindndi ng

provi deqht 8uttar\l’§ayscrll‘<l)sesl s%gtgon%i sl%wlozf I-ag d4/§ Qr?d &%achjt z?vplzlif peslgpecgvz: gfev} 0 rivet 13.

Fig. 4B. The only difference from the arrangement shown in Figs. 3A and 3B relates
to the fact that the shielding flange 7 comprises two extension portions 24 and 25.

The inclusion of extension portions 24 and 25 formed by way of the 90°-bends
26 and 27 further limits the amount of electromagnetic:waves 11 reaching the
shielded area 12, in general, and the entrance edge 17, in particular. The sequence of
arrows 29 indicates a sample tortuous path that an outgoing electromagnetic wave
needs to undergo in order to access the engagement region 4. A number of arrows 29
are drawn in dotted line. The dotted arrows indicate the contribution to the tortuous
path brought about by the inclusion of extension portions 24 and 25 in the structure of

the second component 3.



Whi | st extension portions 24 and 25 are included in the configuration shown
in Fig. 4A and 4B, an alternative configuration may use only a single
extension portion 24, which may still inprove the shielding efficiency of

t he shielding arrangenent 1, when conpared with the configuration
conprising only the shielding flange é. Fi gure 5A shows a cut-away
cross-sectional view of a configuratﬂ n of the shielding arrangenent, in
whi ch the flange 25 conprises an el ectro-conductive formation in the form
of a pl ural i tHhediends 2phusdi2? corgprise ddglesAf 907.f Ac @ r3Bltohe estehsiad pédtienf | nger s

31 is arranged for el ectro-conductive erigg enment with the
el ect r o- Zbexierdsisybstartially p1 generalieperpengic Ebb’@r’f@m the magp body efcthe o- conduct i ve

engagenent. .ef f ect ed, b he f.inge i mproves At he..effici.ency .of ,the

hi ot af ngelfiageadiq el PESE e der BRBNER 2 ¥BUE s SEREBR Ve vi cw
of the CB%b%tﬁil}f%Pgéﬁ?éM}' pealld] & theAval'f4. SBRA théudhl ifis peiblehg usdi el di ng
provi ded by the electro-conductive dinpling fingers 31is not conplete, as
t he cont ather agldsait slsoud® be hotet ¢hatl ithepasticularrapeles o8thedendsil6, P@ramd 28cont | nuous
el ectro-conductive surface. Fi gure 6A shows a_cut-awa

cr oss- ot BR el okt shilding Sonse! 260 prPRHIERIEARTH A Alfertdbng

arrange t, Fi e hows ta rs Y I e

cont | gur GrrisRon It EE RGPy ef 0 AR AR RALRACE dnfiind bleBle sbB% fo5.  ve
formati ofhe@fvet e fl ange 25 is in the formof an el ectro-conductive slot 33.
The el ectro-conductive slot 33 conprises a substantially or generally

conti nuous el Whilstextnsidnpoitioas 2drnd 26 asuinthded Bvthe oorifigyuatesh showhanm a

subst ant |.; eneral |y conti_nuoys el ect roconduc&i ve contact, with a

|
espect | V- b ﬁ%@ﬁ% kB YeFORBAUAEPR (R8Y 3157 PRI¥ @ STBIQPXIPHIONRATOR 4. The
contact suriiage mﬁ? stiff iflproPe ?feg@gél:figé Fﬁfcié‘%?ofﬁfé%ﬂél(ﬁﬂ% 'gﬁ%%?nenﬂ] e

correspondi ng contact surfa ornmed” by the 1 nn ace of a groove

or ot her whéd camipteed @ith @he Enfigathtion chbh@riviap lonlythe ChibBRlingAflangegenent s in
whi ch, for exanple, the contact surface 34 may be flat and engage the
surface of a ligweddf shovesd adiavay grosgrsectipnglovipyof plgpefiguration ofthery el enent

21 a0t r o AU PREE iy RaTIioh (i FESE OREO TP Es SRR B Ehe val |'s 14

and 15 of,rinhfot BTRO AR Sf ZpiaRfitBof®h R £ R¥uFadddy sRadtis thye paint,
this is not the case wiwth the surfaces 6 and 9, 32, 34 and 35. The

conduct i fingers 31 itdmmmgedsfur fehctrs-coaduative ehgapemicor with thel edéatrg-angdoativecont act
across the_respective engagenent regions in order to nmaintain the shielding

ef fi ci en®glldft of the fystscompangnich Ehegleirossondugiavrsngagement effegtedibr they pe not ed
that th i t t: I t i i di ’ t h
i go. PAgRt 4 BHRRLE e Bty B AR R e | "0 o oded sheor  of

netal . Such arigesBikiReisiht BOt-BWACERS Specti Ry Plew &Qh@ébrﬂﬁ?hfaﬁ@ﬁdh&bﬁfﬁi of netal
and using hens and bends for form ng the shielding flange 7 and the

ext ensi ohigobAt iAmmeerRih Bigd5SB3he slheldargepravidgd by thecledto-apadigiveand aut omat e.
This is gQne addjtiongl. advant gge associated with_the copfigurati on shown in
Filgs. | 3admphedingss Teis RRLPRIABaASIRe GHpE. SPERes ¢ ChMFdNTBIR iges — The
f or egoi ngl Hg)ﬁbtﬁ?xﬁ%ré ﬁﬁﬁu '&’ecﬁB%n@ﬁ%ﬂrgis s of the present invention,

and nodifications and/or changes can be nade thereto w thout departing from
the scope andFigpier6A stfwstheutiawag RtdseRectidnal eswediysedtotheb eontipuratiohst rat i ve

and not restrictive.
of the shielding arrangement. Figure 6B shows a cut-away perspective view of the
configuration of Fig. 6A. In this configuration the electro-conductive formation of the
flange 25 is in the form of an electro-conductive slot 33. The electro-conductive slot
33 comprises a substantially or generally continuous electro-conductive contact
surface 34 configured to form a substantially or generally continuous electro-
conductive contact with a respective continuous electro-conductive surface 35 of the

wall 14. The contact surface 34 is of a spherical or semi-spherical shape. The

corresponding contact surface 35 is formed by the inner surface of a groove or other



For exanpl e, the above description has been presented in terns of an EM
shi el di ng arrangenent between two conponents formng a part of an EM
shi el ding encl osure for housing one or nore electronic el enents.

Accordi ngly, such an enclosure conprising at |east two conponents joined
t oget her according to the above-described arrangenment is also within the
scope of the above description. In addition, whilst the shielding
arrangenment has been described with respect to its affect on outgoing EM
ori gi nat indenthtieiforied irethp ealll Me @hed afdnemests i ivaicheforekaaple) then are
applicable to any incomng EM. Such incom ng EM can enter the shi el di ng
encl osur eontsnt sudce 34qngy bmﬂatmd@nge@géh@wfacegf@nonrdammwvdaﬂl Rodeng a path
opposite to thﬁggath mar ked by arrows 29. 12 The clains defining the

i nvent i ofSAPeSSICt o] | ows: 1. An el ectromagnetic interference shielding

arrangement COORY bRhdadt %{?grnglﬁﬁlmweiﬁbéfe&q%&a%&%hﬁ REMGE m4Re PTPONENT S

arranged to be ] 0l ne rst elec ro- conducti ve conponent
conpri segeétrd-cormductied xlnaaﬂdlsa Wisitd soley ¢flthé hafuges bhatwalls 34 ahddS5 p€ri phery of

the first wall and which projects ferpendlcularly fromthe first wall, and
a first Gksomponenindend 3 yaydsmaied Bup harsortuctive ppEh thin et the @pge; and

R I e N
rorbet SRR OIS eSSl gt ol 2T
wal | andosieparmaiathid thenhichiindefficttacy oLthg eidoysset shisklimpnatramigemmento- conduct i ve
contact surf aI(t: ?1as to be noted that the configurations of the electromagnetic shielding
arrangement shown in Figs. 3A, 3B to 6A, 6B can be manufactured by using an
extruded sheet of metal. Such a manufacturing process, involving an extruded sheet
of metal and using hems and bends for forming the shielding flange 7 and the
extension portions 24 and 25, is generally easier to design and automate. This is one
additional advantage associated with the configuration shown in Figs. 3A, 3B to 6A,
6B when compared with previous arrangements.
The foregoing text describes only some embodiments of the present invention,
and modifications and/or changes can be made thereto without departing from the
scope and _spirit of the invention, the embodiments being illustrative and not
restrictive.
‘For example, the above description has been presented in terms of an EMI
shielding arrangement between two components forming a part of an EMI shielding
enclosure for housing one or more electronic elements. Accordingly, such an
enclosure comprising at least two components joined tdgether according to the above-
described arrangement is also within the scope of the above description.
In addition, whilst the shielding arrangement has been described with respect
to its affect on outgoing EMI originating from the respective enclosure, similar
consideration are applicable to any incoming EMI. Such incoming EMI can enter the

shielding enclosure through a gap in the engagement region 4 and by following a path

opposite to the path marked by arrows 29.



t he arrangement being such that, in the joined configuration of the first
and the second el ectro-conductive conponents the boundary edge of the
second wal |l of the second el ectro-conductive conponent is aligned with the
first wall of the first conponent, the first and the second _

el ectro-conductive surfaces abut to cngate an el ectro-conductive engagenent
region that is adjacent the shielding nenmber and the shi el di ng menber is

di sposed ad] zﬁcec[rfé[il %gcaf%m Nhd A0S loggrggsigﬁ Lhe engagement region to shield the
0

entrance edg i agenent region ron1outh|ng el ectromagneti ¢ waves,
- the el ectro-conductive engagenent regi on providing electrical connection

between the first and the secong ele&ﬁﬂﬁ conductlfe cam_ 1m¥mﬁa2 The
shi el di ng arkang@relssramreepgtsisriershrefisiding HEORHREt TRy Heh the

peri pheral f e@dﬁﬂ%hec@é‘gonﬁﬁt%vé b&n?ﬂon geg@dbé:gmwe&heﬁﬂffaces are pl anar.
3, The shi el ding arrangenent of claim2, wherein the second

el eet ro- conduct i mfmmmdmwm@nhcwsm% agd HsEipharale

arrangenent pein t hat Ppm J88emnd contact
surface and @W@egﬁﬁ%ﬁﬁﬂﬁém?mlﬂﬁg%Exrﬂ ron1t&bﬂ?§8&péﬁ% ﬁﬁﬁ The .
shi el di ng arﬁ@ﬂg@mﬁﬁhmmfmﬁh&hﬁmﬁmUMhﬁﬂﬁﬁmetmmmbRMHMHeﬁangmmhé boundary

edge of the second el ectro-conductive conponent. 5. The shi el ding
~arrangerment #meglEBd m 3 or clai m4 wherein the shielding flange conprises a

first extension pardloR oRXEEAHAGIVE Qﬂ%foﬂ&t biprised Secikiamtimaviad 4  of t he
_first electro-conductive conponent. The shleldln%éarran g;nt of claim
3

5 wher ei n t hsusdureddierpeddnd n@etm:mmémﬁge@néﬁ%%ffmdméi HePBRTHBTEL i on
et pl anar SrTe gprirSRP LoPIbbaioh s fbiiskomupaiat] el to the
" surface and projecting perpendmularly to the second wall and ‘separated from the ' ‘
| bounda.ry edge by the second electro-conductive contact surface
the arrangement bemg such that, m the joined configuration of the first and the
second eleetm conductive components the boundary edge of the second wall of the
- second glectro-conductive component is ahgned with the first wall of the first
component, the first and the second electro-conductive surfaces abut to create an
electro-conductive engagement regien that is adjaceni the shielding member and the
: 'sh1eld1ng member is dlsposed adjacently an entrance edge of the engagemenl region
to shield the entrance edge of the engagement region from outgoing electromag,netlc

~waves, the electro-conductive engagement region providing electrical connection

between the first and the second electro-conductive components.

2. The Sﬁielding arrangement of claim 1 wherein the shielding member, the

'peripheral flange, and the ﬁrstv'and second contact surfaces are planar.

3, . . The shielding arrangement of claim 2, wherein the second electro-conductive
-component comprises.a bend formmg & hem, the arrangement being such that a lip of

the hem defines the second contact surface and the sh1eld1ng ﬂange extends from the

lip.



7. The shi el ding arrangenent of claim®6, wherein the second extension

portion conprises an dectro-conductive formation arranged for

clectro-conductive engagenent with an el ectro-conductive surface of the

first planar wall -of the first electro-conductive conponent. 8. The
shi el ding arrangenent of claim?7, wheg®in the el ectro-conductive formation

~conprises a plurality of dinple fingers. 9. The shielding arrangenment of

claira 7, whereify sne;dﬁtr%%&gtgt%msmwm ¥ bR TR BB AGRRPE B6iasy CONt | nuous

conductlve surface arra 0 engage a respective continuous 5surface of
the first c&ﬁpam®MaanEbanram¢mmv¢umnmmmEngagenent region. 10. The
shi el di ng arrangement of claim9, wherein the el ectro-conductive fornmation
conprises a slot. 11. The shielding arrangenent of any one of the 3
precedi ng clsai METHWhBERING sfasRmenef obint e ddin Stwietathé Siddngagize ve conponent
and the second el ectro-coriductive conponent conprises one of the foll ow ng
group; a cha&empgses ﬁtﬁ(ﬁhl??qteﬂé‘ﬁﬁipﬁ“ﬂ@b@)@ﬂdlng fopardg ghe Eﬁé’l@ﬁ' wlkpf iy fadr angenent  of
any one of %ﬂﬁu@% h@&nﬁcﬁ&ﬂs wherein the arrangenent further conprises
fast eni ng nmeans aste together ‘the first and the second conponents,
when in the 10|ned conflguratlon 13. An eIectronagnetlc interference

hi el di I i N I f d h
For m  he ends ooutis g TRar ket B gy i SRR AR PR o e 1

~ toget her acGedodi egextsentﬂﬁo@é)&eﬁ%mﬂtm@fmmnes@p@ﬁodlhednemedl ng cl ai ms.

14. A nethod for formng at |east a Portlon of ~a shi el ding enclosure
conpri si ng; parallel to the first planar Wail of the first electro-conductive component.

7. The shielding arrangement of claim 6, wherein the sécond extension portion
comprises an electro-conductive formation arranged for electro conductwe
engagement with an electro-conductive sm'face of the first planar wall of the first

electro-conductive component.

‘8. The shielding arrangement of claim 7, wherein the electro-conductive

formation comprises a plurality of dimple fingers.

9. The shielding arrangement of claim 7, wherein the electro-conductive
formation comprises a continuous conductive surface arranged to engage a respective

continuous surface of the first component to form a continuous engagement region.

10.  The shielding arrangement of claim 9, wherein the 'electro—condtletive o

formation comprises a slot.

11.  The shielding arrangement of any one of the preceding claims wherein each -
one of the first electro-conductive component and the second electro-conductive '

- component comprises one of the following group; a chassis, a wall and a cover.



providing a first el ectro-conductive conponent .conprising a first wall and
a peripheral flange |ocated at the periphery of the first wall and which
projects perpendicularly fromthe first wall and including a first

el ectro-conductive contact surface on the peripheral flange; '

provi ding a second el ectro-conductive jgonponent conprising a second wal |

- havi.ng a boundary edge, a second el ectro-conductive contact surface and -a
shi el di ng nenber extendlng fromthe seco athﬁ adj acent the

second el ect FocorlBteugdas Srangsmast otIRy o5 jg?c?chﬁ%n%%?%%n FPeUarly to the
second wall and.seRefah&dohpNR LagniRoMBAa Y refgRg mgemaahesmemd the

el ectro- conductlve contact surface, ~configuring the first

el ectro- condmmmwwempmmpbnéwnHdmdﬁﬁm@cgﬁEBﬁHmEIectroconductlve conmponent so
that, when the first el ectro-conductive conponent and the second

electro conductive conponent are joined to format |least a portion of the

enclosure, thg b@m&ﬂﬁ&Mnﬁﬂaﬂnﬂﬁﬁ&&&eﬁﬁamngm&ksmeamnmangdumnﬂuﬁoﬁonponent is
aligned with the first wall of the flr%t co onenﬁ i he % rst and the
second el ect esnRoBitietEd Oz fofous thespglosnts: whetsh & KAt W8ef §°conduct i ve

engagenment &qﬁopeﬂ%;&g%s johred REERGSRLordiler H BhficRgnieERemeanthet he shi el di ng

menber i1s di Spos acentl’y an entrance edge of the engagenent region to
shield the epmmﬂngekmdge of the engagenent region from-outgoing

el ectromagneti c waves, the el ectro-conductive engagenent region providing

el ectrical connection between the first and the second el ectro-conductive

components. 14. A method for forming at [east a portion of a shielding enclosure, comprising;

providing a first electro-conductive component comprising a first wall and a
: neripheral flange located at the periphery of the first wall and which proj eets
' perpendicularly from the first wall, and including a firnt électro-conductive co-ntneg: :
surface on the penpheral ﬂange
providing a second electro-conductive component comprising a second wall
heving a boundary edge, a second electrq-conductlve contact surface and a shielding
member extending from the second wall at a location adjacent the second electro- |
conductive surface, anﬂ projecting perpendicularly to the second wall and separated
- frorn the boundary edge by the second electro-conductive contact surface,
| configuring the first electro;condnctive component and the second electro-
conductlve component so that, when the first electro- conductive component and the
second electro-conductive component are joined to form at least a portion of the
enclo‘sure, the boundary edge of the second eiectro—conductwe component i ahgned
with the first wall of the first component, the first and the second electro-conductive
surfaces abut to create an electro-conductive engagement reglon that is adj acent the _
shielding member and the shielding member is disposed adjacently an entrance edge
of the engagement region to shield the entrance edge of the engagement region from .
outgoing electromagnetlc waves, the electro-conductive engagement reglon prov1d1ng

electrical connection between the first and the second electro-conductive components



