1 6 Novermber 2006 1 Screening device for electronic subassenmblies on a
printed circuit board Description of the invention T Qf |nveB Q@ el ates
to a screening device with a screening cover 5 which %dO¥FEPER2P8ct roni ¢
circuit located on a printed circuit board, with an edge that is separated
fromthe conponent side of the printed circuit board by a gap and a
contact device which is located in thelgap and produces an el ectri cal
connection between the screening cover and a conducting contour elenment on
the prircagendngidestice boar el eainonirugebaraaTy iep ned PPLipEeddgEr Bt he
screeni ng ., gover by which the screening cover is fixed to the printed
circuit board and maintaining an el astic pretension on the screening
device. Prior art 15 In electronics there is frequently a requirenent for
di mi ni shesgriet Aic&Peot VRIS ¢ fields within or outside a specific
area. Screening housings which attenuate the em ssion or entry of

el ectr omnehb@nﬂlmrerr%@éeageto @ s@rzbeﬁﬂﬁig Gidvadet whomrdsdraenihqt@rfear ence
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often i mmedi atel y adj acent to one another. For reenln el d val ue
whi ch cRErRgEcdy rctqlﬁebgﬁﬁﬁil Py &sidghs 3Bt 2 rﬁﬂqtiaﬁﬁr SESS é‘%‘llﬁb Heiegse gre
enpl oyedn Zhe Thgy dmesbkydconsist eQ“ecarS@erJeQiMnmgcf:Imm:hdnvthi@d into

i ndi vi dual chanbers bé gartltlon wa nd _so dered %he grlnt dcircuit
board. T&*REBP™Y HEVETHEE e?rbcfoerﬁiugg\]/&?e%or%futrhg 8’8?%%n%§ ScReF Bl e for
tesﬂOpukﬂQ&QStt$mhﬁﬁ;raenhngujgzn@angSEGhm&ewnothebgdgerdﬁﬂmhabbemeqnnngr
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board and malntalnlng an elastic pretension on the screenlng device.

Prior art

15 1In electronics there is frequently a requirement for diminishing
electrical or magnetic fields within or outside a specific area.
Screening housings which attenuate the emission or entry of
electromagnetic interference. On printed circuit boards the
interference radiation can also be caused by subassemblies locatedg

20 on the same printed circuit board. With miniaturized subassembles,
for example those using SMD technology, interference sinks and
interference sources are often immediately adjacent to one another.
For screening field values which change over time small designs of

multipart screening devices are employed.

25 They mostly consist of a screening frame subdivided into individual
chambers by partition walls and soldered to the printed circuit
board. Tc keep the subassembles covered by the screening accessible
for test purposes the screening frame is closed off by a removable
cover. Since the frame part only becomes mechanically stable once it

30 is soldered to the printed circuit board it is necessary, when
fitting these miniaturized screening devices, to handle the frame

part and the cover part together. Putting the cover on and taking it




fitting these mniaturized screening devices, to handle the frane part and

the cover part together. Putting the cover on and taki it 16 nber
2006 2 off is a cunbersone process and assenbly is tiGRIgg%%ﬂéﬁ?r?Q%& A

single-part netallic screening device which can be fitted onto a printed
circuit board is known fromDE 29 808 620 Ul. It is attached by | ocking

| ugs which grip the back of the printed“circuit board. 5 Mass contacting of
the screen with the printed circuit board is provided by a plurality of
spring- | OHddd BoRYHRRLSOMReBECERTY S FPaeMhters &LRSTTYR dnsi on once a
screening tray is assenbled and nake electrical contact by |ine or point
cont act . p Undef b sh penat cnger&amndigt denscé twidah oasuse tiiattedonbaetd ng

fails as a result of 10 nechanical effects o r.raQsj In this,case {he
screeni rRFiréeH ELBREYE HP3FHe!? n]fré‘?‘“f”erféﬁﬁ‘e])%u%gp%g)ésf‘o’ghoﬁbdi mllssatégé\l/ce%resdtel y
af f ect edhy Adtti hijerugd sadvanyags i thak af canpredsiea diorasti boandécessary
on assenb%y of the screeni ng cover tq gvg{)coma th(g1 Spri ng. %{?%%?ugg, sai d
force hafasiy CHtBet HphlGedPPoS RS dPEBN “bT &F A 15 bdthe By ‘thé” pri nt ed
circuit bedrideaThe scspRIRGyedf endridgpebdsedtonighescontemt itoggeps i ange
pressure and the distance between the individ a}rla cggtgﬁ R0t 8 Ilﬁake
however W9e¥ §d2AEHDHFTTRIEPPI NG T ShFTEEHNE T8 Ybe el At call y Aetored a
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pressure, said force having to be applied to the screen tray and
15 borne by the printed circuit board. The screening effect depends on
the contacting spring pressure and the distance between the
individual contact points. If however a large number of spring
tongues have to be elastically deformed a correspondingly greater
compression force is required and it can occur with miniaturized
20 modules that the circuit board is impermissibly deformed. Micro
cracks can then develop in the conductive structure.

Contact is also established by contact springs around the edge of

the screening in the screening device known from DE 297 13 412 U1,

Manufacturing these known one-piece screening devices requires a _
25 complex manufacturing tool. Changes to this tool required to produce
a new screening geometry or spatial form are only possible with a

comparatively large amount of effort.

Illustration of the invention

30 The underlying object of the invention is to develop a screening
device of the type stated at the start which improves screening

efficiency and makes it possible to manufacture screening devices,




[llustration of the invention 30 The underlying object of the invention is

to devel op a screening device of the type stated at start L ch
i nproves screening efficiency and makes it possible 6hﬁ%%¥’35¥€¢§

screeni ng devices, 16 Novenber 2006 3 especially those of different sizes,
with less effort. In accordance with thejinvention this object is achieved
by a screening device of the type nentioned at the start with the

identifying features of Claim1l. The subclains nake reference to 5 .
advant agesasciabeditheresof |4l fieaenfvehtgsre vdethettihGideVfce there is
provision for the contacting device to be fornmed by a sealing el enent

running itf 2-88RarcOunenht g adgeneioh heridniob; et tis theisead img sl enent
bei ng made of an elastic _material which absorbs sources OLIEel ect romagneti c

waves. 16CERARERT EEVACRCOBf thend YPRVERRTIGHEDs 25| ERE tHE ol “B hAt€ | i near or

poi nt conlagti Agidp rRatuess aid icahedl by Brplsubabiins afakeontActerpmi nbs  but
by a sealing elenent nade of elastic nmaterial |lying on the surface of the

boar d° BEEHAREAFIOUS STLBAHPYYSbility this is better adapted to
undul ati ons and unevenness in the printed circuit board. 15 Even with
mechani cah sheckssi ivebsatdaisigadbones ttentact pesiistiancéor ofheground

contacting is naintained. In additign the sealing. el enen i.ng.a nd
the ci rcm‘f%f’E?‘éW&g i95 VEhE 5%3’%%\%@8& %%raeesrgﬁa"riléng h%ﬁeﬂe% %H%ﬂwé& £ é%grd
fornms a sealin@nthd rRdybi 6fwelye alrda@, pwbtiecits stheingntelrdrentf peina aadantfat i on
penetrating |nto, the screening. 20 The constructional o) he
cont acti g ﬁhﬂsjiltﬁa n?(?%éﬁf n‘”éhlg:rhr ggéoﬁ%iessoﬁrtcegaé#er cé:%ﬁgﬁé?éa%@ur‘%pe he

t ool 16or chapafastisting of hehe sioveaning towdrsoi $ha Satpltéatdésnepr odpgr ade

can be RRANFACTUAS AP Tur Rpers b st A% adburf Ry, ol Sl e Bt o
25 The seakihg ®|smnihgcabertenta Makdankt orlastdeninaténialhedipgoeucihe
surface of the board. Because of its compressibility this is better
adapted to undulations and unevenness in the printed circuit board.
15 Even with mechanical shocks or vibrations a lower contact resistance
of ground contacting is maintained. In addition the sealing element
running around the circumference in the gap between screening
housing and circuit board forms a seal and in this way also protects

the interior from contamination penetrating into the screening.

20 The constructional separation of the contacting and the screening
frame makes it easier to manufacture. The tool for manufacturing the
screening cover is a simpler design. Upgrade costs for changes to
the manufacturing tool are lower. The screening cover can be
manufactured at low costs as a punched-bent part from sheet metal.

25 The sealing element can be a blank or a semi finished product.
Overall manufacturing can be adapted to a partial screening of

different-sized areas on a circuit board with little effort.

Surprisingly it has transpired that an EMF seal which is just a few
millimeters wide provides very efficient screening against RF

30 fields.

Materials which have an attenuating effect on electromagnetic

radiation are known in various compositions and versions and are




Overal | manufacturing can be adapted to a partial screening of
different-sized areas on a circuit board with little fg ort b isingly
it has transpired that an EMF seal which is just a fe ﬁV?”ﬁﬁé#@ﬁé wi de
provi des very efficient screening against RF 30 fields. Materials which
have an attenuating effect on el ectromagnetic radiation are known in
various conpositions and versions and are 16 Novenber 2006 4 commercially
avai |l abl e. For easy attachnment of the screening cover to the circuit board
t here i scqmmevicépbhy faraitl®leircuit board to be provided with openings and
for an end of a lug projecting through the opening to' 5 be elastically

def or nedr50 ¢ a@? altadiniR® Bbetm%z@feniﬁ% et @d tké reitiduiloBogled Thi s
produces a tight-fitting connection whic eas% to estapli sﬁe The
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for test pur poses each end part of a can as. a h(%nged
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fol ded edge which, in the_assenb te of the scr eeni
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formed onig tdae Bt sisteiickdr asnd enianee @ndpt o be embodi ed of f set from a wal |
of 20 the screening cover Thi s enabl es the screening cover to be

manuf act ured usi.ng, a i_ng_or_bendi ng; prog ' t.Ri_s - bent
part a vzg @faffgétp\]/ee éllllg ?‘ﬁﬁm ver t(s:an\pb RRrolV 14 1Mo SRUBERER
cover to be formed from a uniform material and in one piece from a

metallic material, for example from sheet metal. The sheet metal can

be protected by tin plating.

15 1In a further embodiment of the invention there is provision for the
edge of the cover to be embodied as a right-angled folded edge
which, in the assembled state of the screening cover essentially
runs parallel to the component side and for each lug to be formed on
the outside circumference and to be embodied offset from a wall of

20 the screening cover. This enables the screening cover to be

manufactured using a punching or bending process.

With this punched-bent part a very effective screening cover can be
implemented by embodying the sealing element as a flat seal and
attaching it by electrically-conductive adhesive to the edge of the
25 screening cover or the component side of the circuit board. This
produces the additional advantage of enabling the screening cover

along with the seal to be handled as one piece during assembly.

To improve contact reliability the conducting contour of the circuit
board features domed contact points which press into the flat seal.
300 Its surface is sealed by the elastic flat seal and largely protected

against corrosion.

If only partial areas on a printed circuit board need to be screened




i npl enented by enbodying the sealing elenent as a flat seal and attaching
it by electrically-conductive adhesive to the edge otg§ne 25 scgsﬁﬁing
cover or the conponent side of the circuit board. Thi BY@@BEE e
addi ti onal advantage of enabling the screening cover along with the seal
to be handl ed as one piece during assembly. To inprove contact reliability
the conducting contour of the circuit Board features doned contact points
which press into the flat seal. 30 Its surface is sealed by the elastic
flat sealitansh |t geb§uprbredhedscagriing COBLE okt die. erpodiny iPapti al areas
on a pri pLed. ohncyl Lfpard: Reednt enbesehesrethd GNaeRDel - A0 podrd tagan
be usefu or e screening cover to be enbodied in a rectangular shape to
mat ch t heepitdh toe ghemdkitht Sdiei veifarmbsaddlas cHs§arasiehes§@6hdtry. This
uni f or m poduyt tdygg?t5H§tjd§15Q§ggcgg5tépanufacturing and | ogistics costs. 5
For the case ere the interior of the screening cover has to be

ventilated or vented there is provision for holes to be provided in the

top o} tHersthe dagel shere the daFeBh@icsPer SEETURM 6P8RT MFS “PoPecool i ng

air. Theyghzge Med B8 hohes itseadapt g5k dvasiBe F6LQURREY to SHEGrowiatke De
screened. 10 If part areas with different screenln%6effe ts are [e8U|red on

the cir&hettPoHd thRe? s $33l8vPEi Uit SEFeaN IV SSt P8 ct EhiwG eBY8rs to
be arranggd @biihg RELNtAG Gizeubt Hoamdlandis aidddiedseseend Mreqabhtgi ency
of these covers to differ. To further reduce costs, comrercially-avail able
EMC nat eFPEFSrEafobEe 95TREE- that is pol ymer materials, the particul ar
preference being for polyamde fleece which has a netal coating or is
encl psedibyparteiraks wesh.diBreetn teserdeptingne pfedte adeaveqgisretheni ivent i on

is explained below in greater detai] on the basis of ,
P circug% board there is prov?Sion'}or an ér of screening covers to

be arranged on the printed circuit board and for the screening

efficiency of these covers to differ.

To further reduce costs, commercially-available EMC materials can be
15 used, that is polymer materials, the particular preference being for
polyamide fleece which has a metal coating or is enclosed by a metal

mesh.
Brief description of the drawings

The invention is explained below in greater detail on the basis of

20 an exemplary embodiment shown in the drawings. The drawings show:

Figure 1 a perspective exploded diagram of the inventive screening
device, in a embodiment in which the entire printed

circuit board is covered by the screening cover,

Figure 2 an enlarged detailed diagram of the screening cover from

25 below,

Figure 3 a detailed cross-sectional view of the edge area of a

screening device mounted on a printed circuit board,

Figure 4 a section of the cenducting contour on the printed
circuit board with contact points arranged offset at

30 intervals.



20 an exenpl ary enbodi nent shown in the draw ngs. The draw ngs show.

Figure 1 a perspective expl oded di agram of the inventjyg screeni devi ce,
in a enbodinment in which the entire printed circuit ogpﬁewgeEg@§§ed by
the screening cover, Figure 2 an enlarged detail ed diagram of 'the screening
cover from 25 below, Figure 3 a detailgg cross-sectional view of the edge
area of a screening device nounted on printed circuit board, Figure 4 a
section of the conducting contour on the printed circuit board wi th contact
points arranged offset at 30 intervals. 16 Novenber 2006 6 Enbodi nent of
the invention In the drawings Figure 1 shows a typical enbodi nent of the

inventive,ns8fae N daui ¢gvdntdidbnan expl oded perspective view. The
screening 5 device 1 consists of a screening cover 20 and a contact device

6. In the exanple shown, the screening cover 20 covers the entjre area of

the printl8dtBE reXAYinggaFdagre Thehowsl antyRiciid BBPOW2FE A6t “howetiartive
restrictegrbent i aeRadi NeRtad Wxpl Baparpd MePeat i ak Sei dwiC IThdesseeasinigng
devi ces which cover only parts of the printeg cirguit(ﬁép goard, As sgomm
in Fi gur 8e¥iFRgs s tFoPhedl BT eRENButRTeedle®B0t FHE2CECHRENI NG ‘cdPer
by whi ch thBeegefSRNiNGwaPVERe Hbreanibg adtachedcboess wRTRaBend aidde of of
the printed circuit hoard 2. On the congg ent .sid§b4 of the Q%inted
circuit B8 BranteqridevebntRnd 7 -cahep @@éﬁtignﬁf SR ERROD RITHNET
correspondstikocthe wdgaiar @maiindae batemnigagtiecaver XG0 Thelgak de contour
7 consists of contact, points which are, explained in greater detail below
and i s etSCREARTT AFEEFoREIED INET BREH tstﬁg B%%Jé%lﬁ%ﬁg EbRTACt devi ce
6 i s1enbediaed.as a seal 22 running around the edge. \Wen the screening
device is assenbled the :

As shown in Figure 1 lugs 8 are formed on the outer edge 3 of the
screening cover by which the screening cover 20 can be attached to a
component side 4 of the printed circuit board 2. On the component
side 4 of the printed circuit board 2 a guide contour 7 can be seen

15 of which the outline corresponds to the edge area of the screening
cover 20. The guide contour 7 consists of contact points which are
explained in greater detail below and is etched to correspond to the
pitch of the board. The contact device 6 is embodied as a seal 22
running around the edge. When the screening device is assembled the

20 screening cover 20 is lowered onto the printed circuit board 2. As
the cover is lowered onto the board, lugs 8 pointing in the
direction of the printed circuit board 2 engage in openings 10 of
the circuit board As the lowering operation proceeds the elastic
sealing element 22 is initially compressed. Because of the good

25 compression characteristics of the seal material only a light force
is required to compress the seal. Lowering the cover further causes
the end 9 of the lug 8 to pass through the opening and project
beyond the back of the board. To attach the screening cover the lugs
now projecting from the opening on the exit side are plastically

30 deformed by bending them on both sides. A tight-fitting connection
is made between cover 20 and carrier 2. As already shown, the
plastic deformation can however also be made by bending, by stamping
or by pressing. In the gap between the edge of the cover and the

component side the elastic sealing element 22 will be compressed.




20 screening cover 20 is lowered onto the printed circuit board 2. As the
cover is lowered onto the board, lugs 8 pointing in tﬂi directi of the
printed circuit board 2 engage in openings 10 of the Npgﬁi EBEQGQ As the
| owering operation proceeds the elastic sealing element 22 is initially
conpressed. Because of the good 25 conpression characteristics of the seal
material only a light force is required7to conpress the seal. Lowering the
cover further causes the end 9 of the lug 8 to pass through the opening
and proj d&e ebeyorrhadnethackadifatting poardl Procarbbld tifdosepeetidig"over

the 1ugs 5 R0W pL oL RY.FEOMANG QBRI AgkAR bRerkxidandlidg AhLeRlAstically
30 deforned by bendi ng'themon both sides. Atight-fitting connection is
made bet MEORCEBRY D thAdseakiiemazerial qlBecagye st e Ry PriRtliad 1s

def or mat in ,can; HMRY brplefs he JMReRL DY 89, oYy S AFRLBGat Helly
pressing. In the gap between the edge of the cover and th conponent si de

: e
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el ect r omggRebl-fed atilchABnENAIEY cReDel I Bddd@ 1Bt &nd heSeaki B9 i@RARNBIES
greatly attenuated as a result of the danping material  properties of the

seal i ng Pdferi & .cBEEguERe t MERSEAPE NGt FRftEenal 1PES BRSSP gREFIFRERBr essed

assenbl y fi@gULRESs 10 YratRONMahiiNgl ¥oed .| gt ppesSiyL15FEgre 1 shows the
screening cover with two preforned attachnment Ig§$ on its qu&lside and

one |ug FeREELaEHyY ©r ¥PREINDOL SiRseMtere HuABEr S i aehhEnt T argedvari es

i n aggor daaceiaMbttdr LEetrbZe flcshesSeh eanilngyCoyey .smEhe apeniwigsi 15 for
ventil ation aor venting of the interLorvgi shomg greatly enlarged. 10 The
di anet er tO¢ fRETEERGY BE FRe 3L HeZRpLEye %(j-ds | Pe ST S0HREd PO HEI

frequencyoobrt he il ebnatbiged irhd-bondeed eneasrt. ndky ednngin-gieeled20 is a
one- pi ece bent - punched el enent made fromtin-plated sheet netal. Figures 2
and 3 shgﬁe?ﬁémgﬁge area of the screening cover in an
Figures 2 and 3 show the edge area of the screening cover in an
15 enlarged detailed view. The edge 3 of the screening cover 20 is
continued by a right-angled fold 12. On the outside circumference
the lug 8 1is formed on the fold 12. The end section 9 of the lug is
embodied as a hinged flap 11. As can be easily seen from the cross-
sectional diagram shown in Figure 3, the lug 8 is inserted through
20 the opening 10 of the printed circuit board 2. The end section 9 is
plastically deformed along the axis pointing in the direction of
insertion by bending on both sides. In this way the hinged flap 11
grips the back of the printed circuit board 2, With a closed
embodiment of the screening cover the seal running around the edge
25 22 also simultaneously protects the interior 18 against dust or
contamination entering from the outside 19. In the cross-sectional
view shown in Figure 3 the seal 22 is shown as a flat seal 13. It is
located in the sealing gap 5 between the printed circuit beoard 2 and
the edge 12 under elastic pretension. The flat seal 13 is coated on
30 its upper side with an adhesive 14 which means that seal and’
screening cover form a single unit for assembly and are easier to
handle. The underside of the flat seal 13 lies along the conducting
contour 7 on the component side 4. The conducting contour 7 is
formed by stepped contact points 21 linked electrically by a

35 corresponding layout. Compressing the seal in the gap 5 causes the



15 enlarged detailed view The edge 3 of the screening cover 20 is
continued by a right-angled fold 12. On the outside c % unfe%Fﬁgﬁ the | ug
8 is.formed on the fold 12. The end section 9 of the @ ovemMbergliPed as a
hlnged flap 11. As can be easily seen fromthe cross- sectional diagram
shown in Figure 3, the lug Bis inserted through 20 the opening 10 of the
printed circuit board 2. The end sectior? 9 is plastically deformed al ong
the axis pointing in the direction of insertion by bending on both sides.
In this weglthetdiindedof fafrm elgstpsathe Bhekcortadie PLnhT el A4S P boar d

2. Wth 8'91%&@:81%@9@' PROt: 0ft bRE1 SEALLNINATSOVE o RBeS8ahed WHrAGear ound
t he edge 25 22 al so sinultaneously protects the interior 18 agai nst dust or

cont anmi n&fi Bhe ePATEEICHgPPE BN GRESoGhaT ot I8 VERYt ¥R cPFeseSERY it view

shown in Giguie 3hiihensedl B2 d $o8he¥ss ahd kkattser cb3rodiod Sin k@eated in
the sealing gap 5 between the printed circuit board 2 and, the edge 12

under el &8pFecthrafteensiba. rﬁ?ﬂiqﬁléttE%%JoYﬁ§ @SVEB%Ik9¥gOHe§GO¢tq;.&ﬁﬁth%Ide

with an %@liﬂfélﬁ/@sﬂsdca%bCBf ey rblal sedlackidy 8&f arnikegrcovey fow.m a
single unit for assenbly and are easier to  handle. The underside of the

flat seaFonB8ORF ¢k CaNoAYSP HRe JGHARE PRy? TBHEBUPLY TYRAIRECE oMifSHe X S¥de 4.

The condugbtREr CUHQUYE BatBerd. ON@TQGrQ}/lﬁtlQpﬁgdaEﬁﬂtgﬁfsts1EQé nts abhtl ikAked
electrically by a 35 correspondlng | ayout . reSS|ngF he, seal in the gap

5 causesOFH%rl%“KbﬁghEE? Bhtfs Se8ls Al Witdt & i© QHB?%F%ﬁﬁ 8t¥tically. The

_ contact points 21 press on the underside of the flat seal This enclosure
of tihe donedastHi@eentobrthe mbaehami rdonffeads hatlonty tise vemyuselhg
protect ed fron1_putsi e influence s .counte $ the4efE§cts qj orrosion

in the 5°CBhY%Et dﬁeé.ofﬂé“?éghFP§F§g attesveP S5 Yrong perloéﬁof use
t he ohnp61n5§|$maﬁ@ea@fam@aigﬂﬂggdremnnaammagvahm ek gpt Metrwednowhe
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cont act 589? T PNAY ﬁr?ﬂ’l ?tle}ﬁg%awé%eposrﬁcbf“gnt% gtoat Re g
four millimeters in the example. The domes on the contact points are
15 tinned and have a diameter of 1.3 millimeters. The EMC flat seal is
made of a polyamide spun bond fleece which has a high

_compressibility of up to 85 percent and is very flexible.

The EMC seal can however be constructed in a different way and made
of other materials. The seal can for example be an open-cell foam

20 plastic to which electrically and magnetically conductive particles
are added. Woven and compound materials are also suitable which

contain fibers of a material with these conductivity properties.

The metal mesh can be a tinned, copper-coated steel wire mesh. The
sealing element can be braided by the steel mesh. It is also
25 possible however for the metallic mesh to be embedded into the

sealing element by polymer attachment.




other side of the flat seal 13 with a conductive adhesive. 10 The
arrangenent of the donme-shaped contacts 21 along the uctin ntour 7
is showmn in an enlarged viewin Figure 4. The contactﬁ?B%WﬁF?engQBe
arranged staggered at intervals. The gap between the contact points in the
l'engt hwi se direction of the mass contaéting is four nillimeters in the
exanpl e. The dones on the contact points are 15 tinned and have a di aneter
of 1.3 miIlineters. The EMC flat seal is made of a pol yam de spun bond

fl eece which has a high conpressibility of up to 85 percent and is very
flexi ble. The EMC seal can however be constructed in a different way and

made of 10t RRIrcBRt 84 i S ce TR OEHcaGAREOr exanpl e be an open-cell foam 20
plastic to which electrically and magnetically conductive particles are

added. Woven anhd acémrpeemnarergeral0lardighsoowiis abl eledinminiccontain fibers
of a material w y,EBESR, GPRIUGE VY tcﬁn %fl_ﬁﬁ."fﬁ{éc?scircm kg@éxfd ( ?hwf%{' be a
nmesh. e nt- can’be

tinned, copper-coated steel wre seali'ng elene t &'ded
by the steel nesigdgpl 3k wlish 25 pracsdifaonohes eromponenhesitiet WD i of nesh to

be enbedded into 4he,isedd 206l rggg pol ymer attachnent. 16 Novenber
2006 9 1. Screeninguheeﬁie mh?cﬁ eaﬁg¥és: a screening cover (20) which

covers an el ectr@nconbasulbrydesbl §) alrizhgéd arramged hhecheigapuehdboard (2),

with an edge( 3 i i ace om,t onent side (4) of the
circuit board bykg gg%n?g%igaaggg%{%b 1d§§?§§g¥%¥F which is arranged ' in the
~gap dAd establ i detveem Wleestreernlng @ovect and:a dndetnien ddneoser €ENidig

cover and a cond i 7) t cigcujt e lugs (8)
are formed on thgﬁgdggr%gg ?’lﬁérétr"’ellcez%lenéng(s)vgr) %fewf??%hg% ﬁgpgé?egﬁg%d)fgover
is attached to tthe gfreaningboaver dmd whiiehcbim axiregeing ecaverhéb dataigred

to the circuit board and the contact device is held under
elastic pretension, with the contact device being embodied
15 as an elastic sealing element (22) running around the
circumference of the gap which absorbs electromagnetic
waves, characterized in that the conducting contour (7) is

formed by dome~shaped contact points (21).

2. Screening device in accordance with Claim 1, characterized in
20 that the dome-shaped contact points (21) are arranged on the
component side (4) of the printed circuit board (2} at the

printed circuit board pitch.

3. Screening device in accordance with Claim 1 or 20, characterized
in that the printed circuit board is provided with openings (2)

25 through which the lugs (2) of the screening cover protrude on the
exit side and the plastically deformed end sections (2) of the

lugs grip the back of the printed circuit board (20)..

4. Screening device in accordance with Claim 3, characterized in
- that each end section of a lug (11) is embodied as a hinged flap
30 (11).

5. Screening device according to at least one of the previous

claims, characterized in that the screening cover (20) is

embodied in a uniform material and in one piece and is made of




el astic pretension, with the contact device being enbodied 15 as an el astic

sealing el ement (22) running around the circunferenc f th i ch
absorbs el ectromagnetic waves, characterized in thatﬁﬂ%j M Bﬁ(ﬁ’g?ﬁpﬁg

contour (7) is fornmed by donme-shaped contact points (21). 2. Screening
device in aCﬁgE? ance with Gaim1l, chdfacterized in 20 that the

done- shaped contact points (21) are arranged on the conponent side (4) of
the printed circuit board (2) at the printed circuit board pitch. 3.

Scr eeni ng bdefrreenimmceyi damecaaidingCtai at Legst20ne cifarthet previahs i n t hat

the printed eué%t BRRLdr 1 APUIdeHa Wi 1y %HSB'E‘ Sen(b%hleafS(&W gh whi ch

the lugs (2) the screening cover protrude on the exit side and t he
pl astical |y #édbrrarwleddieddt {lhs wharhoin tthe apagmblpd pteke dhciheof the

printes circyitedoais CG%Q} essdenécamnmgs %vbgeaubla%ortﬂ@n{:‘ﬁ%fmé}e%gﬂ ai m

3, characterized in that each end section of I's e as a
hinged flap s3@e(ad eagh Lag ebilIngsdéormesd a@c@halﬁgtal@eamr@memeoan@ he

previous clag ”&nbc?ch%rda%.ff%é'éeéjld ?i' bhatii heysekeend ”:Q:xf‘e%%g(@&)ef i(]g
enbodied in a uniformmaterial and in one piece and i s nmade” of venber

2006 net aI 10 6., Screening device according to at | east one of the
previous ’cl 8PRESTHRCAYE BRI FEPTHIENEe Thdeedgecns Enidei BEE()u%s a

ri ght-angl edci gl ( LharubBtehiidn tihe rassert edastay eemmehlﬂe (B2 gcigeni ng
cover _essenti aII runs in 1E)ar allel to the conponent i de and each | ug (20)

7o tolfled onethedin Sda €1t s dhck Sl 19 §tEﬁ%¥ﬁﬂé>d’ 8nf ekechicRg 1y wal |
(4) of the S@bﬂ&lﬂttﬂgreC@hlﬁés{wBé (174) aerele@lda@edey!wfa&@oédw@niﬂ;i aovkeast
e

one of the previjous clains, %;eri zed in that the sealing enment (22)
is 10 embodi 8§ B¢ aFOmpé?PeEtéa?l % nd is attached by an electrically
8. Screening device in accordance with at least one of the previous
claims, characterized in that the screening cover is embodied as

15 a punched-bent part (12).

9. Screening device in accordance with at least one of the previous
claims, characterized in that the screening cover is embodied as

a rectangle (12).

10. Screening device in accordance with at least one of the previous
20 claims, characterized in that cutouts (15) are provided on part
of the cover (16) and/or a part of the wall (17) of the screening

cover (20).

11. Screening device in accordance with at least one of the previous
claims, characterized in that a number of screening covers (20)
25 are arranged on a printed circuit board (2) and the screening .

efficiency of these screen covers is different.

12. Screening device in accordance with at least one of the preceding
claims, characterized in that the sealing element (22) is formed
from a polymer material, in particular preferably from a
30 polyamide weave which is metallically coated or surrounded by a

metallic mesh.

13. Screening device in accordance with at least one of the previous



conductive adhesive (14) at the edge (3) of the screening cover or the
conponent side (20). 8. Screening device in accordanc 'thg&)t Iﬁggt one of
the previous «clainms, characterized in that the scree m‘? &rzl enbodi ed
as 15 a punched-bent part (12). 9. Screening device in accordance with at
l'least one of the previous clains, chaklacterized in that the screening
cover is enbodied as a rectangle (12). 10. Screening device in accordance
with at | eastladne, oeﬁhazfae:tpn:ezé@um t2AtCckné NBealdhar atémdritz qd2h nig hedrnelt Out s

(15) are pr ed on er (1 and/ o of the wall (17)
of the scr e(?rqﬁoglggn r(lfﬁsﬁyﬁonc%@r e&hi %fé\ﬂec?eg’ﬁl‘geé%g)ﬁdéntibn%qh at

| east one ofc@perpcmmmsteetlmmmeshar acterized in that a nunber of
screening covers (20) 25 are arranged on a printed circuit board (2) and
the screening. efficiency of these screen covers is different. 12. »
Screeni ng device in accordance wth at | east one of the preceding clains,
characterized in that the sealing elenent (22) is fornmed froma polyner
material, in particular preferably froma 30 pol yam de weave which is
metallically coated or surrounded by a netallic mesh. 13. Screening device
in accordance with at | east one of the previous 16 Novenber 2006 11
clains, characterized in that the sealing elenent (22) is formed from an
el ectrically conductive el astoner braided by a ti nned copper - coat ed st eel
wre nesh. - -



