; XYe3eOLL" n&6\ T38WD 2004/ 008823 1 PCT/ EP2003/00.5182 Screeni ng device for

el ectroni c subassenblies on a printed circuit board Description of the
invention The.j hv i,on relates to a screening devic i reening
cover 5 &Hi%§0%§5§£§3an el ectronic circuit |ocated ogcgyéé?qhi2§oé$?%%it
board, with an edge that is separated f;fﬁ]the conponent side of the
printed circuit board by a gap and a contact device which is |ocated in the
gap -and produces an el ectrical connection between the screening cover and a
Sonduct | RGPEBRERL CoFRERuRET dh-arEOBE T kP SFOTBLACH T FoRFaRRA{ R 1T bei ng
formed omokhg edge of the screening cover by which the screening cover is
fixed to the printed circuit board and mai ntaining an el astic pretension on
t he scrﬁénin?.dgyice. ghior ar%.lS In electronics there is frequently a
requi r et O i Mok SAPF ntP S HMOP cal or nagnetic fields within or outside
a specific area. Screeni ng housi ngs which attenuate the em ssion or entry
of el ect Thragmednitcidnntrelfeeenoe.a Garpeninediericeurt tibcarsdgeehéng terdrer ence
radiatio c A | i l,ocat - he

rineed aEeh SiGs an B ER e SR BT eooh £ AR LERATE
usi ng SMboctedhnwltdgpn edverflerterice sspakstethd ront ehé erenomessupt@s off ehef t en
i nredi at i ac: .£.0 : t.h ~00qdd al-yes i d
change O§g¥n€%%§53n31F Hggﬁéﬁgpéf%ﬁﬁ|gﬁgéfﬁkéggggn?%gﬁﬁgJ?bgs a?gﬂgﬁgfbyed.
25 They Apsthy gamsinst popdacet reesilagtfieaie coubdryl eeddtnesni Abevi dual
chanber s Joy. partd tica Wahk Sa ath Sk 4k edod Q€ 18k M &t GnkChEtnbORr d. To
keep t he su%assenbles covered by the Screening accessible for test purposes
the 4@reehraylt reaprd switbsboioeibg Gormrsrbwabltieceder OSitheesERReTingne
part onl %.,heeoppsHIRANRAL Cat I deShdbLEyOPCEs ifixdd t§ &M 4afiadelioci A& i Nt ed

circuit board 1t is necessary, when fitting these mniaturized screening
devi ces, PParfaaidl daipsaipine PFarl agRict PreB\PePNpaR t tRO FERERINPHIYIS -t he
cover on and taking it WO 2004/ 008823 PCT/ EP2003/00.5182 2 off is a
cunber sone process and assenbly is tinme-consum ng. A single-part netallic
screeni ng device which can be fitted onto a printed circuit board is known
fromDE 29,808 620 Ul. It is attached by | ocking lugs which grip the back
of the pFrAPEAT i rcuit board. 5 Mass contacting of the screen with the
printed circuit board is provided by a plurality of spring-Ioaded tongues.
Thesg5S t ongueseat @rirgekhekasis Cripgatansy oN myue ranstt ey rigmt nayhisy
assenbl ed.and nake el ectrical gcaontact.py.line or int cont.act. der harsh
operati ngLEBhT TTiong FEoRRR BT Ent e PP Ra T SRS 12 TP o tHY of 10
mechani cagkreéfitod hiomsiagsreisian.atikentbhts ttesentiheiscreemmgyebfi ci ency of
the interference suppressjon.nmedi um s adversel f A, further

i SadvanchEE TR ELEReaRmE, 67 BANFRLL B E Uskhaslehll L O (he
screeni ngntevesrdnreovredtatieon hmrs pisngberessiede by sankthfaumbé ihaviacpites! be
app! hed een.. bhe . .pei | I_CUI ?ﬁg{ The
scre%ﬁinégeﬁﬁgc ﬁ%%g%ﬁhég%ﬁgg%%é%b%?égﬁiﬁé‘%b?%ﬁ%hgégggﬁ%ggghés e di'stance
bet ween the exatinliedtdbseonttnd P weshnoIohondnseréerenase siakberndf spring
tongues Eﬂ¥8¥£8ré}ﬁcee's%ﬁ'}:b8§'i ea%g'ft??"%n@dﬁ@erl?gaagéé}g! % ObGat %ﬁother.

conpression rorce 1s require can occur "wt m ni at url ZE(
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. To 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



20 nodul es that the circuit board is inperm ssibly deformed. Mcro cracks
can then develop in the conductive structure. Contact is also established
by conta i und the edge of the screening i i evi ce
known frgéﬁ)%dfgg%fgﬁglz Ul. Manufacturing these kno#%@%ﬁé?ggé%e%ni ng
devices requires a 25 conpl ex manufacturi,ng tool. Changes to this tool
required to produce a new screening geomgtry or spatial formare only

possi ble w.th a conparatively |arge apount effort. Illustration of the
Pventi orc5b tna. CHEGPT3Hy SEraes 61 (BRI EntT i ies OB Beve op
screening device of the type stated at the start which i nproves screening
ef fici ench sivdylrakestitetpdddichkertenmnufexdar ehseir eani bg devi@binto YO

2004/ 008823 RP2003/00.5182 3. especially._thgs f.different, sizes, wi.th
Fess of ToPritiey SEaNbbRurk i KaTs ivam DBn2enief sdebe®] S s bRty
screeni ngoyleMdad@ ngf 1tuge whipsh wenpi omedaatk biietse grtinsieti ct heui tdartairtlyi ng

f eat ures ﬁa(ssac%n@ﬁ%tiéfgeof%%' QL IE . BKE %%Srgi?c L d P 3 AdY R A980Y

enbodi ments.” I'n the T nventive Screening devic there 578 provision for the
cont act i ngraevdece biyoa el Yralied by spsiowl-ilegdet epemuegsunfhage | torayugap aae ound
t he edge Lt 1 t S I L _bej . | ast i

mat eri al %?%:ﬁ%algggé%s&s%)%rncsg?noﬁgéé% gagtsfdg%%ggé i?%vlggggig&%ﬁ%r ga&%e%nlhfsi iC
of the i nvlsntmdealscahact iy flaoe eharointneantact pdinsercbatsictimryatdngot
establ | sheghdbt 38 Uf Aldd YodkhurCORE AR AgDEL 1Y & 3CaLLAG: dement made
of elastic material [ying on the surface o fhe"board. “Because of its
conpridssimghani cepi effectietarecostapien tle Ghiel casordeandresianness in the

printed cifEilen9ars. trd ili\e%@f@&éﬁc@%q}@%ggioﬁm%aﬁﬁlmolasvm@féeqr}s a | over

contact resistanceé of ground contacting i's maintaine n addition the
seal i ng edEfstedr uRnf et digadrantage def thahce Jarrrkesgap Hutcieds

screeni NondQusRY 8A0aSddniitivt cROBRE {1855 eANG bhebBbRe Wae Bb3ng
protects the interi or from cont ani nati on penetratl n into the screeni ng.

The constPIRITERal S8bParetiGeoRaging hee dsnereling hdhehecsesediialy anfane

makesisi t Easiebyt en8Bf AU e rcd e Bla.f Ohe "BOM ALY ERF LN Qicn@8NEAY
cover is a sinpler design. Upgrade costs for changes to the manufacturing

 tool are FEMSCRIRREIRG (RIHINAGPEBIRY T 0% & NadbF fNGEr BATHESR o cost s as a
punched- badivpanblf com shegbinetal 1r dpwEhersgal i g eheBBAt o£adphega bl ank

or a sem_finished product. Overall_ manufacturing can be daﬁ} ed to a

. a
partial stHEMEENEaBE 7 ferdABLiTatlY JoLoEmeR & QETeIPPRELEG Y WHRtR Lt e

effort. Stumpreskhghyrétcdas teansped ethd hat can MursedknWhlgiudurijzeat a few
mll :%r(‘set ers \y de gr ovi des ,veri efficient ,screening against RF 30 fields.
Mat erd’al S'EHES FA9E Hhf &AiCEHaht ??@r%flfse&f“pﬁﬁme?%g’llryoﬁﬁﬁﬂﬁ“?%' PGSt i on are

known i n ardk@usafi otiesiddvenspantl ey Siopdgcantke afteuctWee 2009/ 00B823 4
Contact is also established by contact springs arcund the edge of

the screening in the screening device known from DE 297 13 412 Ul.

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,




commerci ally avail abl e. PCT/ EP2003/00. 5182 For easy attachnent of the
screening cover to the circuit board . there is provision for the circuit

board-to 6{(%1% th openings and for an end of tin
t hr ough the openr ng %54 5 be elastically deformed so t%gwg’??@ﬁ d);b gzback
of the printed circuit board. This produdis a tight-fitting connection

which is easy to establish. The plastic formation of the projecting end
sections can be {or d by bhendin stanpl ng or pressin To enable the
cover to GEPESST V@Weaff%rfﬁ todt peSevidkc heRdePEtt -of a 10 | ug can
be enbodi ed as a hinged flap. As regards the manufacturing costs it is
useful forlnt hecscdaeri mdthovies jtmrelnelbﬁrtﬂﬂbfdtg@ba usi dsHievert syyi a4l and in

one pi ece f terl al, for_exanpl om sheet tal. The sheet
nmetal can Eesggh%%gﬁevdcﬁy %Itéﬁﬁenﬁeni?q%&%f 65%%‘%%%&& mERE of the
i nvention ltihetefymg)rfe\artsres\ cﬁbrCltarim gdgehefsudhie atoy efiaks legeeahoslivd as a

right- §nglagga£€+€eeqme%%0)§h+?‘jﬂi in the assenbl ed state of the screening

cover essentl runs para to the conponent side and for each lug to
be formed on the outside circunference and to be enbodied offset froma
wal | of 200t hee sorwaiing sovesninbhidsvenabtrese he pmwnidng foavehet 0 be

manuf act ugeg: 4ist 1 YRYRENLDL LT 0Gad! lgg aprs%%ﬁi’ﬁ r{re Ef' ruanir:{rl;%hEd ben%e

part a very effectlve screening cover be T
seal i ng ePEfeME e gopkapfsihd vaid, awiblhihey Sretalbyg eéllamemtcabhyg ammhmtfr ve

adhesive b £ 00806, 10 AR ACLREDL0 GONRLLObe IR COMRANRRE s 815, 9 the

Ci rcum board. This produces the additiona vant age I'ng
scr eeflf ng“Rdvattaiighd cwpE hthhdngeation be aﬁl@@dttea Bactortdagi étreatiramg

assenbl y. papntrﬁUﬁE&%tQﬁgt@&tndfﬂdsﬁgbhiéﬂe&'H% %OBngii %%nE8HE 5ﬁ|pdyﬁts

circuit board features contact points pr es intot at seal .
30 its suPPhRCR i% S§8afied plenaid spdst et Flamtisemptemichl dyvdebyopriiect ed

agai nst Ceur PO kheOPb¥rdarbd-alisar §8Si1QN Anpk ' bpar dto
be scr eene WO 2004?00881:23 PCT/ EE>2003/ 00. 518§ ég%%iclgg&gghﬁge Ik%t%g

scr eeni g2 1 HBIRhpbtREY anf BnewRRnaTSular t%ﬁaﬁo?el&t@drrﬁtléﬁuxhém@rmch of

the ptd ntedesiwiodhi mebBaf de@s JrRGREASE LS GRABREN ¥ - 1 1S cBﬁ'tIan M IDdLake
constructl n reduces manufacturing and | ogistics costs. 5 For the case

wher e t he®F n{&4%r CEPLRRELE ride ARGt AR H&safigl%?émvé'-rl?ﬁ papbinGreleB@eped

there is pamwvirgy aitohas fi0d as dRmbereiyidedneNghperdQRed skhgesigfde wal I s of
cover. to form openings for cooling air. The size of the hol es

t he screepnin n
i s adapt eg %ric-hé‘nfir EqtEMYy Boged: ng’ﬁl&i ¢ t?é’aécf"%‘gn’erﬂ thig WRYpaki0 RTOAECHF h

di f f er ent tsergeririgretfen tcombai heglbl géret rhBengi 1y thBogkdedtigle 1S
provision for a nunber of screening covers to be arranged on the printed

circujd bﬂ% %%(%ru Ona screen n ‘Ja gllenc of these covers to differ.

To fufther uce cos AT SR A VAR 8P EREVEGEPEr FBf SRR REY
frame makes 1t 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




15 used, that is polynmer materials, the particular preference being for
pol yam de fl eece which has a netal coating or is enclosed by a netal nesh.

Brief desgcripti he draw ngs The invention is e in

‘greater 5@%42ﬁ0§@%5ba5|s of 20 an exenpl ary enbodﬁ%gﬁﬁpgﬁ8€ﬁ£ 1ﬁﬁe
drawi ngs. The draw ngs show. Figure 1 angerspectlve expl oded di agram of the
inventive screening device, in a enbodi in which the entire printed
circuit board is covered by the screening cover, Figure 2 an enl arged
det ai | ed A"HGFSHROLY t3HRid@ ééénlng cover from 25 below, Figure 3 a detailed
cross-sectional view of the edge area of a screening device nounted on a

printed adicebbybgefsbhnfingube fhé $OEen9AgOtotdle teOREHCEL NEhidOBLaYE ON the
printed circuit board with contact points arranged offsef at 30 intervals.

WD 2004/ 06%85318 BROERAYENEOBT Hih ShTRERt POREP EPzBB%YH?ﬁ%rg? In the
drawi ngs dpeglihgs lasdof: ant gpiicat £Medbieiécting Rarboyentid/ @peaiagntag

deviceg 1.in an oded, perspective view The screening vice 1 consists
of ' Sor A engeEobet HORETRT oAt GbvIEE® He DRRE S5 MR GLSAbGM. ¢ he
Screeni ngiceuer B@afcovexrrﬁst bEc:@lﬁktéS' & angatefittiegpebnhed: Lo @mlbhbo@r d 2.
The explanat| |nené but in

03 gns beI ﬁ Wﬁyer restricted to this e
particul ar &l 8 ?ﬁ%ﬁ Sn? i EESTIRT I Sdv Pecﬁﬁgﬂﬁf § 67 he
"printed cigotibhs 1€adar dorﬁadsﬂapvmendinﬁl, gatanﬂldguge Bras®i fepr rIedeﬁabI@e
out er ed 3 aof the creenl cove t he screeni cover an be
it ached 1 S0EBhpena Saoued SN b Egh! Kt RUEROare BbaT ¢S BRRELRS =
conpdfentluss den4b@femﬁn§1pn|ased Il ozl £1bpar d 2 a guide contour 7 can be
seen 15 of mhich the outline corresponds to the edge area of the screening

cover Sgyagetrf:eo A g GO S $:8f 5 o 3 le£BQ1 BLS WY ger%

explalne reater det g e to correspond to th pltch
of the bom’Vdr Thebe dmraed deoncze Wiforanbatieeihlagnd $eadn® iegenifngmar ound

the edge. m&%@@l& 1?&;%‘?1“' grdevigad %rréﬂsgl’{@te‘i’nettgﬁ Z“Phé%rhee%’%' ngtSPV@Jn 20

is lowered onto t prlnte circul't boa 2. As the cover 1s |lowered onto
t he boar ®e PEgsestembilnt itdg Phatidirection of the printed CIrCUIt board 2
engage in openings 10 of the circuit board As the | owering operation

procgsds fihg ehaghds HRRUIRENE! SMBHe 24vistidt Wndlcby i §OPRIBSIed rBecause of
the gOOdedge 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.
30 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



25 conpression characteristics of the seal material only a light force is
required to conpress the seal. Lowering the cover further causes the end 9

of the lug.8 hrough the openi ng and proj ect the ha f the
board. Toggtgggﬂﬁﬁﬁ§2§creening cover the |ugs nom1proP§¥ﬁ&%§m£/8ﬁfgﬁ%§
opening on the exit side are plastically 30 defornmed by bending them on
both sides. Atight-fitting connection is nmade between cover 20 and carrier
2. As already shown, the plastic deforpation can however al so be made by
bendi ng, by Saks H@eétllbg%rfé&ﬁﬁ@ee%nq HOVGEP LB BIPOfR&8detiye? of t he
cover andrbBeacARANERALpSsi €& dtenekAst pLrdelfi BPe eh LRI 22rvhit BRrd as
conpressed WO 2009/ 008823 PCT/EP2003/00 5182 7 The el ectromagnetic

radi ati on ‘é?l%’?%ﬁ/ then8erEe TR TS FR: %H%uffi‘?ﬁ’g‘ §apCHI UG Fedi9Shuat ed
as a resukhknefadtheidanphagldmiLnical cpsoperti es of the sealing material.
Because the sealing material is only slightly conpressed assenbly requires
only co tively 5 |ight sute. Fi ows the screeni ng cover
o th o BPar Slenia ok, Faehrare rETETERE 18 Hsn gt inosE PG Bhad <
short S|d9enf11anmmrse VQetéunﬂmmreotsaptauﬂnnamtfbngholaBWtesbenpfmmxnemaﬁne
with the 26, of th cr n|n 130%er The. o enlngs 15 for ventllatlon or
venti ng o?h?he |nte$P§r are s omn gr%%?lifﬁgi éPSe%OV%R) oama%%ﬁnlnggf

t hese hol ésrisoalingealirt yThversizemak| tiechdlesedst addieed rtequhecg/reﬁumlc@
alternati t o, he d. Screening cover 20 is a one-piece
-bent-puncﬁgdﬁ&ﬁhpto bg %égééiégnln plated sheet netal. Figures 2 and 3 show
- the eﬁge area of the screening cover in an 15 enlarged detailed view The
edge B of If hearic egeasnyglithvdrf f2gent sormanmivgdebfeat s iayet raaylieed fal dhe2. On
the outsi 9%&&%%%%99&@%*% 'pggvﬁst feymed ﬁfﬂbé?f‘of‘ fAésc‘ieéﬁl JNoR o
section 9 o lug is e e |ng can be easily seen
fromt he bfoaswagedonal thi ayriavweshehncyit IthQefﬁiea@d fdre thegsgreenimsert ed
through 2Qsfhe b@gtﬁégéﬁ064a§spgbn&fgkéy rcuit board 2. The end section 9
is plastically deforned along the axis pointing in the direction of
insertion by bending on both sides. In this way the hinged flap 11 gr
the back 5P ITWHEHS ALEHECR| FhsY SS@?%T%?aAthHVal%@Qﬁﬁuﬁd@nﬁéﬁ?ﬁ%ﬁks(ﬂant g

screefd ngus&yererateige 1§xmnlrdage@tgyéld e pade ecizh P pralre e sbdniddianeeys! y
protects the interior gai nst dust or_ contam nation entering fromthe

out si de 1BLY3idse f&?%%% "é“écctl’t OAdI VPP S IFORGIPA BF g €nslpRRd Spia Fetpld
shown as gedhat seal 13. It is |located in the sealing gap 5 between the
printed circuit board 2 and the edge 12 under elastic pretension. The flat
seal 13 |§ %éted on 30 its u%per side with an adhesive 14 which neans that
seal and 8tt rﬁ%ﬁﬁr&BEb?nf%ﬁ 5 SRt Unit for assenmbly and are easier to
handl e. The underside of the flat seal 13 |lies along the conducting contour
7 on the Thmnmnvemtlsths4exﬁmaanednﬁ@r¢wru; gapboar dbﬂailfonnetbtnasmsepﬁed

cont poj N I|nk | ec IIy by, 5_correspondi.n
Cbnp?%£5|%% % 5“%35 T cﬁnen §gcause§h% érawbﬁ9§08§$b8§g§§? "Stiow:

PCT/ EP2003/ 00. 5182 seal naterlal to deformelastically. The contact points
21 press Bhgurtte lundermd wpect ivheetplatdesiedl aFhirs cehthes ineewfivwechecdeaping

surface of the COI’I'[@%L &m Rt 5"3&%0 JP& IEnlahlch’[)éh\éﬁlahtP:Eé)t trﬁgdfrom

out si de influences i's’counters fects corrosiron in 5 cont act
area. The result iscitrtitoberrd Mswquamﬁg per il sgiregnény heows i c
resi stance of the ground contacting can be kept very |low. Contour 7 can

al so be f@{ by aa&%ﬂa&ﬁeasd&%dt%t Qi ab &R G OTHRY sRROENETy CRNERCErom
pattern Naturally it is al'so possible to coat the other side of the flat

seal 23 with a condkrRkd%e adhesi ve.

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 conducting contour on the printed
circuit board with contact points arranged offset at

30 interwvals.



10 The arrangenent of the dome-shaped contacts 21 al ong the conducting
contour 7 is shown in an enlarged view in Figure 4. The contact points 21

are arranged ed at intervals. The gap between the co gi.nts in
t he | engt §§B§?$§%W%on of the mass contacting is foﬁFTﬁFPgéﬁg%gﬁélﬁﬁ t he
exanpl e. The dones on the contact points &;e 15 tinned and have a di aneter
of 1.3 mllinmeters. The EMC flat seal is de of a polyam 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 other materials. The seal can for exanple be an open-cell foam 20

pl astic t amwbbichet et rheak hyfe@tithdmagneti cal |y conductive particles are
added. Woven and conpound materials are al so suitable which contain fibers

of a materjal wth these _conductivit roperties.  The netal sh.can be a
Clnned. . cdBpePEC s BSPUGE b SHoett STRESLEA BORTBREN (o Ahep ST
by the steelrear$hg ddviice al $0 &0 pdsibliepdoymiarivborishe Tt alcleenimsh to
be enbgdded i.nto.the sealing el enment .b ol or at tachnent . VD,

2004] 008855 S Pat I GRAPE " PETT ER200POBoET8 2 1 SECF cerit Ty EST 488 vin o
feat ures: tha sgameels rahosayethé 2yrashiiah cover < (aroekest tionientdubassearidfy
arranged a_printed.circuit boar , Wwith an 5 e %% which. is spaced
from the cospBReteEidEctt) brothd ok ethlahatd By B8t Tus Pt anbinide
devi ce (6)xewhrthted tar rthhgecdmbodinemtgbptaim mettdlohilshesl s islcdatiei cal
.connectio r ] er ongucting cantour (7). on the
rinted oPEertBID dO3eRS BRI R by Per B SEnEhe o FRELHLbS e The
screeddngbeevdr, by which the screening cover is held on the circuit board
and the contact device under elastic pretension, characterized in that IS

the contagls dgNi£€id %i%ﬁiaedw%@é 2l 6l as5ih&a $82kHWBYoEL o(32) ¢ 4pni ng

around the gap whi ch absorbs the el ectronagnetic waves. 2. Screening device
i n accor dgf€eeMEh TVAINPY, wtheh ddeesiczeening taexert Ré p3n Meedtéprbed ttdh@ard

i's provi dedmpbhbn ORERNDS o€ 100, %ﬂitnrﬁléaygbrmgt‘?rboragﬂ bugs, (1R 2bmbbHEent

screeni ng cover protrude on the ‘exit side and the plastically deforned end
sections E9feof thedhaugsigied threwdckodrdthe puilAeedortIwi’t CBBaPY (B

15 of which the outline corresponds to the edge area of the screening
cover 20. The guide contour 7 consists of contact peints which are
explained in greater detail below and is etched to correspond to tﬁe
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 2 of the lug 8 to pass through the opening and project
beyond the back ¢f 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.



3. Screening device in accordance with Caim?2, characterized in that each
end section of a lug (8) is enbodied as a hinged flap 25 (11).

2004/ 0088g3 5)68'4}%3028%9 /00.5182 10 4. Screening devi cenggkg%%dégo?\é\;géz | east

one of the previ'ous Cclains, characterized in that the (20)
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a nunber of screeni ng covers (20) 10 are arranged on a printed circuit
board (2) FagigFahe S8Fednthry &R HBACSITF Hhébe SeFeasH NEoversrikn dinf f er ent .

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 is 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 board 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




12. Screening device in accordance with at |east one of the preceding
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ZX6N|d6@@&H@%49 p% h&sgﬁém@ l@hgkﬁ&@se direction of the mass contacting is
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.
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establishes an electrlcal connection between the screening

cover and a conducting contour (7) on the printed circuit

10 board, with lugs (8) being formed on the edge of the
screening cover, by which the screening cover is held on the
circuit board and the contact device under elastic
pretension,

characterized in that

i5 . the contact device is embodied as an elastic sealing element

(22} running around the gap which absorbs the

electromagnetic waves.

2. Screening device in accordance with Claim 1, characterized in
that the printed circuit board is provided with openings (10)
20 through which the lugs (8) of the screening cover protrude on the
exit side and the plastically deformed end sections (9) of the

lugs grip the back of the printed circuit board (2).

3. Screening device in accordance with Claim 2, characterized in
that each end section of a lug {8} is embodied as a hinged flap
25 {(11).
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right—angied fold (12) which in the assembled state of the

screening cover essentially runs in parallel to the component
side and each lug (8) is formed on the outside circumference and

10 is embodied offset along a wall (17) of the screening cover (20).

6. Screening device according to at least one of the previous
claims, characterized in that the sealing element (22} is
embodied as a flat seal (13) and is attached by an electrically
conductive adhesive (14) at the edge (3) of the screening cover

15 or the component side (4).

7. Screening device according tc at least one of the previous
claims, characterized in that the conducting contour is formed by
dome-shaped contact points {21), arranged on the component side

at the pitch of the board.

20 8. Method in accordance with at least one of the previous claims,
characterized in that the screening cover is embodied as a

punched-bent part (12).
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5 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)
10 are arranged on a printed circuit board (2) and the screening

efficiency of these screen covers 1s 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
15 polyamide weave which is metallically coated or surrounded by a

metallic mesh.

13. Screening device in accordance with at least one of the previous
claims, characterized in that the sealing element (22) is formed
from an electrically conductive elastomer braided by a tinned

20 copper-coated steel wire mesh.




