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Met hod of making an el ectromagnetic shielding 10 The invem@w Mﬁmﬁms a
met hod of making a nechanical and electrically conductive :

bet ween a priBreswercircuit board &2ral Jarumssiyr@PQdorti on and an et'&twerically

conductive coyer ie:Pg (metal cap) Eﬁﬁéf)g!'ﬁgézon&gnet ic shielding. For the
i

pur poses of el ct omagnetically Sifponents or 15 structural

groups, for ephphetsppiopridord:r cWAHDTABURTOUShouUsi ngs of '
t el ephones (aqr__in tpe tel ecommuni cation art or transmtti ng? @/ﬂﬂ/y/m”m”}
recei ving artéfr'c?trei's known to uSEWEPRICRUYE which ensure a i al

shi el dingg Such - relatively rigid - netal caps are sol dered by*G@ehi ne on
toa 20 printed circuit board for nmechanical fixing thereof and, if the
sol dering opftelatdahil sHeestwiadderostrasse 28§ 4@86viBer|inal so afford a good )
shielding fu ' . i lY {0 - Whi s to be applied in the
sol deri ng opérb:egbﬁg'ﬁbu'r{@%égtoggpSﬁ/ggﬁ\%sljrslsls?gﬁteg\n@l%%?é&\aI ties in regard to the
mass production of TNe Mkl oCMakiiTBANEFoMEghBaC SRIGURGNY [ her eof by
means of the_above- 25 nentioned netal cap techndlogy. The Object of the
invention is to elimnate the above-nentioned disadvantages and to inprove

the previgus prOdL“%te' rqlvetn(?:f:ohnnocloor%%rns a method of making a mechanical and

electrically conductive connection between a printed circuit board or a

housing portion and an electrically conductive covering (metal cap) for
electromagnetic shielding.
For the purposes of electromagnetically shielding components or
15  structural groups, for example printed circuit boards or housings of mobile
telephones (or in the telecommunication art or transmitting and/or
receiving art), it is known to use metal caps which ensure at least partial
shielding.
Such - relatively rigid - metal caps are soldered by machine on to a
20 printed circuit board for mechanical fixing thereof and, if the soldering
operation is carried out satisfactorily, also afford a good shielding function.
The high supply of heat which is to be applied in the soldering operation
repeatedly gives rise to difficulties in regard to the mass production of the
electrical components or the shielding thereof by means of the above-
25 mentioned metal cap technology.
The object of the invention is to eliminate the above-mentioned
disadvantages and to improve the previous production technology.
The invention proposes applying to the printed circuit board (on the
top side) or the electrically conductive cover, for example the metal cap (at
30 the underside), an electrically conductive mass which in the initial condition
is fluid or pasty. That mass can both comprise silicone, epoxy, PU, Tefion,
acryl, EPDM, EPM or other bonding substances, and it may also contain an
electrically conductive filler. That filler may contain both carbon, metal,
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The. i nventi on proposes applying to the printed circuit board (on the top
_gide) or the electrically conductive cover, for exanple the netal cap (at
"30 the underside), an electrically conductive mass which in the initial
condition is fluid or pasty. That nass can both conprise silicone, epoxy,
PU, Teflon, acryl, EPDM EPM or other bonding substances, and it may al so
contain an @Pé&ﬂt"lﬂlﬁbaml?:peforﬁjh’@ﬂ ge'd,i fdreexarmplet irf ithé e‘ormnay)f ocd:fﬁraballﬂ)(airh

l.d, f
Form of 11 bt Bat i TobePel ThONRERERET. nsly ¥FEn, % 16h S PForLvEueitad  or
exanpl e si | vglasp| edpmer, glidss, abopjram, nllctdee-lplatéﬂtg?bbhltb dH tHeelikel #Heeflso
graphite or thg_:] l,i ke t?]re also  suitable azmt he electrically conductive

filler. 5 Tha'EARle @508 eloctialiy GonducHue d1I6Ri ch contains the el ectrically
conductive fillerTis@nchRetdgdlly ebriductibe Prﬁés@t G¢hich I et daiRoaHE cglgé’tr,c%wr

housi ng portion, or also to the electrically conductive coverin
di spensi ng prsstive fer <ame er ppBUEY GO é'&%lrﬁﬂrtted nClrra—tlérttoan4er129 lo6&r8-

09. It is th“?ﬁcT; hé&lcpr?séf' bhigof Q?OEI%" @Ie@ﬁcja'll a%ﬁd&&n}i}[ élvegrnrggftiyhzgl be

10 applied by a ting process, r exa ree
printing ordlbperamng rmrecedore psoselesc(lbleqb;ﬁomgyamplmm damtdut43am9 @65 .Bor t h.

I f d to a the present application,
that ol so i ot bl BoWRYeRreTet elelPirdpe e B tHaRbY 1o aHGHY dbAgBae! Ao
mat er i alionhiagplied Iy @Vprdﬁtdng\ﬂptrbc@ssc%ﬁiéﬁéﬂn‘b% Eéﬂé@ﬁ prfrﬁfngeéﬁ‘%r?cnl;ﬁ'mtm%
metal li sation,, or which has an el ectrlcally conductive lTayer at t I nSi de

in the mat e QY anAMrBRELPRiIRFAress cHRBinG? iofenatding Qut:hnd§0ff©rtl'exarrpl e
silicone mxed WqHsBfs l%sgtrej?éll%ntcge Igr%%rtxaozl Qﬁé@ ggé)f H? Hbekl ng..an

al so sel f-adhering so when the printe rcui oar
el ectrical | yappdication; \Ibatca,lemnngluﬁ@s(amad of miastap matetial oraahoam'-r hoaught
together, | tcon%lu%?ﬁa rpu ?EIIig' RhE uf%eprowded with a conductive layer, for example
15 metallisation, or which has an electrically conductive layer at the inside in
the material.

An electrically conductive mass such as for example silicone mixed
with silver has the property of being self-sticking and also self-adhering so
that, when the printed circuit board and the electrically conductive covering

20 (shielding cap, metal cap) are brought together, it is possible to produce a
durable connection - if desired however, also releasable - between those
two components. That connection can be still further enhanced, initiated or
concluded by a hardening process, a drying process, a cross-linking
process, for example by means of heat radiation (or other energy

25 irradiation), alpha radiation, beta radiation, gamma radiation, light, UV-
radiation, IR-radiation or in a special air humidity environment. In that
respect in particular such conditions are advantageous for cross-linking or
drying or hardening of the electrically conductive mass, which can be
carried into effect at markedly lower temperatures than for example when

30 using soldering.

The invention provides that for example equipping the printed circuit
boards by means of metal caps can be automatically carried out at an SMD
(Surface Mounting Device) fitting station. That prevents displacement of
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durabl e connection - if desired however, also releasable - between those

. two conponents. That connection can be still further enhanced, initiated or
"toncl uded by a hardeni ng process, a drying process, a cross-|inking
process, for exanple by nmeans of heat radiation (or other energy 25
irradiation), alpha radiation, beta radiation, ?anna radiation, light, UV-
radi ation, | Rhﬁaiﬂlatdim c@p Withauk pestibstantial supR ‘mctfyh@atvbcmmgt, .asl im theat

respect in p [ S e Cl.oSS or
ryi ng or hacoa g Broge. GREE AR IR HAIGRT G & HonRlly Bgcepeen
carried int ocehhectedatto rthelqsdttysdlctmtt bearebat Ltr BSaltsbaﬁn(éd;raI&éamal er \neen

30 using sol der| Theat&vent I,0n OVI des that for exanple equipping the

printed circECNHYSRHS sr{ggﬂgte(g Hed BPSIEI9Bs can be automatical |y carried

out at ansSMD ( SurHeageydvirtioit isn@ede@ibiegieih étéatemaeﬁéuawe%maﬁ@tb;Prn%félfrtkt of
di spl acenent of 2 the shielding cap without a substantial supply of heat

occurring, a®n ambesdimest diistiried it dravwingtinnshies: that the Shl el di ng cap
is not only elect fmge}é nhel g“&%&‘% Ldcfiéh ¢ E‘a @!déﬂ,é/sgaql 8\‘ er %82@(19%%8[‘)?40&“' 55

al so fixed, arreste nmechani cal
The i nventi owhishdescra riged arh:egdmtaetreldettrauallyhrendunaf/eenam/, means of an

enbodi nent illustr ted in the drawi ng in which; ure Cross-section
of a side wall of Fi d?'?fﬁ”%a?) chg§ 3\‘/?/Ct'9\9?1|9fh 5] s 'feéjrlt "gt g01”‘”

el ectricably eteneieat ttvmpm\éﬁts Erh@uﬁ@capﬁb@@tr@rétcpss Sectlon of a printed
circuit board with_Z 10 electrical conponents and t he cap fitted thereto,

Figure 3 shows a dildere/Sshosrs 3 pilesyiagw ofdihe side wadl of th%ﬁt@ﬁlﬁl'ﬁlﬂmp €2,
Figure 4 shows a G1gaf 38O CPEQUBLLIGIYbEM HRCRIBY ) BBl Wabeg A2"

Figure 5 shows a cross-section t furt confrgurati
A, and

Figure 5 shows a cross-section through a further configuration

15 according to the invention.

In Figure la a single-bead electrically conductive mass is applied
(dispensed or dipped or hot-shaped or cold-shaped thereon) at the
underside of the side wall of a metal cap (shielding cap). As shown in
Figure 1b the electrically conductive mass extends around the lower edge

20 region of the side wall of the metal cap fitted on a printed circuit board or a
housing.

Figure 2 shows a printed circuit board with electrical components
which are to be shielded and a seal which is applied to the printed circuit
board and on to which the shielding cap shown in Figure 1 is fitted. In this

25 case the electrically conductive mass - the seal - is applied in the form of a
bead to the top side of the printed circuit board. The properties of the seal
in terms of conductivity, elasticity, thixotropy, hardness, releasability and
so forth can be individually adjusted or can also be such as are described in
DE P 43 19 965.8-09.

30 Insofar as a single bead of the electrically conductive mass is shown
in the Figures, this may also involve beads/layers which are disposed in a
plurality in superposed relationship and/or juxtaposed relationship and
which are applied to the respective surface in a (dispensing) procedure (or
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15 according to the invention. In Figure la a single-bead electrically
..conductive mass i's applied (dispensed or dipped or hot-shaped or
\Eold-shaped thereon) at the wunderside of the side wall of a netal cap
(shielding cap). As shown in Figure |b the electrically conductive nmass

extends around  the. | ower. edge 20 region of the side wall of the nmetal cap
fitted on a Bﬂ'HEBSEYCq\??C{{%R%F%H&PEO%%uéeS RBE&TMYPPIIGAPE & @ﬁéﬁ?j’%ﬁspﬁi RY ed
circuit boar ghaping slepel r itCal alge RN For WrbAtHIAMS & ' d&@-ﬁ a
seal which is g\%ppi ec?btg?) the ?ori md Ci rgLit ﬁ%l;board aﬁaRﬁﬁgtlo ;kh. C %lg_ﬁg

shi el di ng capa¥RowAf elfatiierlvecandustivet maas torthentiop ssiecaéé;e n»emeece«::]muu:m ly
conducti ve . ' IN.tihe to t top
i de of tne penrd shACte Bk corkEndRiy Phdeiserer Hhls Batciithd fnieliing "oy
conduct i \A t ycaelast then yp ddmineot tl@ytwohpadadss the edugasahpbsitignagfdthesewbor t h

can be indivj I jjusted or can al so be such as are described in DE P
43 19 965.8-Bg$é%6%V%ngar as a single bead of the electrically conductive

mass i s shown inlIn ltleaF'rW@S it Tshbati’tl‘glarml a@@m&%bb%%/@éé@@\%?@ -‘”i'ﬂictj:ﬁé are
di sposed in lyral ity in superposed relationship and/or juxtapose

riaisgt i onshi p%é(ﬁg (Léxmﬂé %"@datﬁpfhéﬁr'ﬂéeq HECPE_S%%ﬁdi gervasr pacereagent of a

(di spensi ng) fitacRAPHReAOX of a‘;tv%-‘ébﬂ'{pd&n%n?fcoﬂh%%{i‘ﬁ')(‘-g PhEFRAYEGS (ﬁ;ré%]/dgr

di pping one or nore tinmes or by shaping steps). Tt Is al'So possibie r
exanpl e 1& appPheditto| thesundersideeafi the Isideemallodbf ehecthieldind yaposatues iagea mass

to the top sj ript ircuit oagrd and to t correspondin
under si depof %?lﬁoenca;icé&?p\g&ep?ﬁ%ﬁngﬁs%a&sd?%3% 'E4F°R do?ﬁgﬁ ‘EVY)O'GEHTPé’&e he
two parts bycéieectpekiViplisd twooafponkatd Xoandgadimptisy @ifferent BubS@inces
respect it is articﬁ advant ageo - ?e Figure 5 - if the Ilayer

S

larl
(bead) appl i 8d'tEa go 5/i wasa G DOXS Rensfe exagune By Being

positioned one over the other. In that situation the two layers (beads) are

15 connected together like a two- (or three- or multi-) component adhesive so

that, besides the electrical connection, this also affords a very good

mechanical ronnection between the cap and the printed circuit board (lower
bottom part of the housing), which also withstands high tensile forces.

The above-described configuration of a two-component seal means

20 that manufacture of the entire seal is a simple matter because the

operation of producing the seal can be carried out in time-independent and

non-critical fashion. Thus for example the layer applied to the printed

circuit board can be applied first without the metal cap with the second

component having to be fitted immediately. It is quite possible that the

25 displacement in respect of time of the step of applying the individual layers

(beads) and the step of assembling the printed circuit board and the

shielding cap can be different from several seconds to several hours (or

several days or weeks), depending on what the materials of the

components X and Y are. The X-component moreover also does not have to

30 be an electrically conductive mass but the layer with the X-(Y-)component

can be very thin and can more or less dissolve when coming together with

the Y-(X-)component so that then the bead comprising the Y-(X-)

component mechanically fixes and provides for through contacting of the
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first conponent X of a two-conponent connection X-Y and the |ayer (bead) 10
~applied to the underside of the side wall of the shielding cap serves as a
"8econd conponent Y, which reacts to the reagent, of the two-conponent
connection X-Y. The two conponents X and Y conprise different substances
and react only when they are brought together, for exanple by being

posi ti oned oreew@ ecaphendt ke . stbjackat printed i einctiheboarsl | @yertbe ( boadis) ar e
15 connect ed tkgpeet} r}%r tlﬁl ke a two- (or three- or nulti-) conponent adhesive
so that, besi e T E M ectri cal connection, this also affords a very good

gechani cal coPneﬁmr?lab@a?esﬂwhmlmb@dﬁd)édg%m ghé?ﬁ\ﬁinltagé _ttrbt)?ﬂid IéW@W_E}L
ottom part of_the housing), ich al sp withstands high tensile forces. e
above- descri EE (FBﬁf)f'(jHF‘ci’%i”SHt GPneﬁ'EWchAﬁﬁiﬂfg'ﬁtd KeHe Reationsphichare to

manuf act use Ghy4 |08 tARSUGHR caR@ctihg, th ShaRIpRraBbA ¥F JP6E8aLAE thRSriftea @ldupn of
I % g penggnﬁ ang)

produci ng the seal can e carried out in'tinme-ind ~non-critical
fashi on. Thuddasd. Exdeprennemsindathe twipgayers efotheh&-YHrdompanent; itcshaulédder d

can be appli ' | t e p.\W.th th d t
avi ng to be Tocepey, Shetiit el Scf¥ thefEPmilst bLle SHEAR apnERBER  ror
di spl acenent eéxamm@epzchoisf atmospbérd le 3 tsepvearft-figd wtmgspherd)ndhat depéct

| ayers (beads) and the step of assenbling the pripnted circuit board and
Lha’ ahi 6 i i fRkeh B0 GonpeBRtor i aparafo Bt SRS cab Lo e R s
(or sevgpal Gy s¥argeeks), depending on what the materials of the

conponents X and Y are. The X-conponent noreover also does not have to 30
be an el ectri cal | Figwieddahiows arside igwtilestiraijeg thetside ealkof ¥he shigldingnt

o e e Y bR R FPE R B RIS e MR G RE RN
mechani cal | y dlecteisabypdopduativdesaber t hrough contacting of the 4 netal cap
and the subjacent pEl At 24 S eV lew 8" Hobsetish TRHSL I tnd DR BRI 3,
15 It can be seen in this respect that the lower edge of the metal cap is
completely immersed in the seal material and even the opening shown in
Figure 3 of the side wall is in part filled with sealing material.
By virtue of the self-adhering or self-sticking properties of the
conductive sealing mass, not only is an electrically conductive connection
20 made between the shielding cap and the printed circuit board (housing
portion), but also the two parts are mechanically sufficiently firmly
connected together, while the elasticity of the conductive mass means that
there is also still a certain degree of elasticity of the cap.
It will be appreciated that the illustrated connection between the
25 shielding cap and the printed circuit board can also be made by the
electrically conductive material not just being dispensed, but applied using
a different application procedure, for example stencil printing.
It is also possible to apply to the top side of the cap still a further
tayer of the electrically conductive mass (a bead or a plurality of beads),
30 which can be particularly advantageous if relatively large tolerances are to
be admitted and the shielding cap is to be covered on the top side by a

housing or another electrically conductive component.



The -above- descri bed enbodi nent has the advantage that the layer wth the
.. X-cohponent can dlready be applied to the |ocations which are to 5 involve
t hrough-contacting, in the operation of producing the printed circuit

board. If, for connecting the two |layers of the X-Y-conponent, it should be
necessary that in_that case there nust be a certain atnosphere (for

exanpl e a noi st atlh8sFnerEaises igan@arei Pradded nydihhdihe) abovet desqsiead
can be taken g ' j ] |-y d : I - i nt ed
10 cirourt bonraingaRy Bk BARTARF HORIwhth L8 a ERReAmE Bt o

t he shi el di ngndéapasiesaiviriay deivine, ot exainplel dmoebilet talepdieond| br tlse sdzdse

produced fro he lectrically.conductive mass. Figure 4 shows a viewin
Cross-secti o%ﬁ:%a‘gﬁ%?f?ﬂf?@wy‘bcra?ﬁ”gﬂ?téﬂ%*k- 15 It can be seen in this

respect that the lpvwealsedgessible fer aBitednd @p dlongarenpdeicsl Yor BTEIUSAYI 6F t he
seal material and even the opening shown in Figure 3 of the side wall is

. i nNg / !

in part fill HCQiRALIQRS) Ph@ RREIBKIMRterEY (fPF eyampe sheinkeruhbsdndpondgddio
sel f-stickin r N i ti j t i n
ohectri cal |y 2B AREEReq irclle boRPBy B! bY ariditdd Beffisen (e sfifldng el
the printed @nddietsupstade thousshiglges tfopexammple the pointeéd ciraoitjeoard. ahis

mechani cal |y, pcientl v fir 0 ' r i the elasticity
of the condud %éwﬁas twr'r%yar?g %a\eﬁ?pfét H’Q?@é ?’g'd?\ﬁeg? i—lqurfemg. i‘gm"’g Waﬁgrdf’fe@ of
el astici 1§ obubjextedipo al shrivikdgeeregasse i edredadtbaindtinesd Hbimgt aatoetatically
connection b twraen the 25 shi ela_i| ng cag and the printed circuit board can
al so be made%ﬂ]‘ ?ﬁ@? t@’loeféi”'rt?éagﬁ "INl tth%pﬁ%\f'@ ?'éﬂ ReRUsaukte paategal is

di spensed, buyikeaRPhdReedsShir td thle fihQHBNSF BB LR %ﬂ‘sd’f&@ﬁﬁyrﬁvtea%r&uit
exanple stencil printing. It is also possible to apply to t top side of
the cap stillboard.udphEigure adethofstraedepectlongatiel poctioniuGti vencemss drasdead
or a plurali tsgctqg)nges%qg%zeog%gcre‘gp\'tr@@ ﬁ\%@engl ieasﬁwz)bv?\ué?%yex%ﬂ'\\/pqg? ageous If

relatively large toler



be'admtted and the shielding cap is to be covered on the top side by a

. housing or another electrically conductive conponent. 5 The apparat uses
Whi ch.are provided with the above-described shielding may involve in
particul ar those which have a transmtting device and/or a receiving
device, for exanple a nobile tel ephone, or also a base station of a

t el ecomuni calEi®SE network. 5 It is also possible for a strand or el ongate
portion (or a plurality of such portions) of a shrink nmaterial (for
exanpl e shrink rubber, bonded to cap and printed circuit board) to be
arranged between Lhé mﬁtbpdlofgm@amg ampnnieetiguibetweer a pribked lsirelitebioardor

exanpl e the h f. t he
mddr e of i ot v Mgkt Rl SRl tE 1 I eingdndBY g BRREE LerEn
process, it anahgedtlsetambn mheqantiﬁtleldgcnactulbrmarctainldytheb@ads|st ha éMetrietys

t oget her nor e reV| ous because t mat er fixedly adhered
both Lo the FoRGaREEr e Sulich s Bicestaena fia duear condifen. sostaeomn
Figure 2 thepshgagdmisselvandatse capableodf (fI@f/v cami: err@a%Sofscﬁetél@eaJ.caﬂlfyape)
of the shrink material is shown as an exa ainms 1. A net

nmeki ng a confRAYSH hENARS Y P It @eseféu m&)he %6’&?@! cirghidt Heaed eaa'td .a@atlh|ey
conduct i ve Céé)rpteocf ime &%&g@ﬁ%ﬁ%&; é@%éelgg“ Cath '%hear.faf S%Bﬁé‘ y the

printed circu board e cap | con |ve ss Wwhi ch
i s processabtiecuihbbbedi niti al conditlon, preferably belng a mass which is

capable of flow, and by neans of the electrically conductive nass the cap

is fixed on the printed circuit board and at the sane tine electrical

contacting is effecheghdipbheNséthforiifih apfint DehardBémshd Eﬁé’ﬂ %h@%‘é@}odz A
met hod as set forth in claim1l characterised in that the method
is carried out for automatically fitting the printed circuit board with the cap.

3. A method as set forth in claim 1 or claim 2 characterised in that
the method for automatically fitting the printed circuit board with a cap is
carried out at 2n SMD fitting station.

4. A method as set forth in one of the preceding claims characterised
in that the conductive mass includes a silicone, epoxy, PU, Teflon, acryl,
EPDM, EPM or other bonding substances or a mixture thereof and has an
electrically conductive filler.

5. A method as set forth in claim 4 characterised in that the filler
comprises carbon, metal, fiber balls of metal, for example aluminum,
copper, silver, gold or multi-functional fillers such as for example silver-

plated glass, copper, nickel, aluminum or nickel-plated graphite or the like.

6. A method as set forth in one of the preceding claims characterised
in that the cap for shielding purposes is a metal cap or a metallised cap or

a cover comprising non-conducting material, for example plastic material.




iscarried out for automatically fitting the printed circuit board with the
cap.” 3. A nmethod as set forth in-claim1l or claim2 characterised in that
the nethod for automatically fitting the printed circuit board with a cap
is carried out at an SMD fitting station. 4. A nmethod as set forth in one
of the preceding clainms characterised in that the conductive mass includes
a silicone, epoxy,7. RUmdtabdas, setcioyth in @RDR tEPRrecedinaelaipyndhagcterised

substances of, pl Héeﬁ er&wc%?l& ngﬁaﬁr agpg% qgté}»ﬁﬁ%ﬁyﬁoﬂ%“ p{q‘ég?ﬁéﬁé er.

5. A nethod as t r1sed
conpri ses cardmm,onmetbralthefprbﬁed lwixdclii l:m‘ardstoaﬂh,atftben&hanﬁnelMglrmapUmﬁtted
copper, silver, gold or nulti- HYq'HnCtI naI s such _as for

silver- plat88 Eﬂ 5Re logafipes ¢ at \ynigh the ?'E?ﬁ”ﬁﬁﬁ*? SPNHUEKIXE . T?Iaéﬁelﬁ l%ﬂi %% or

the like. 6. ﬁe'ﬁhﬂ@g Ascutehodrarth in one of the preceding clains
characteri sed in that the cap for shielding purposes is a netal cap or a

netallised cap or a cover corrpri sing non-conducting material, for exanple

pl astic materlal t. f i-fL: Qne h g i ms
characteri sed 8t hatm e Fg%te??%@ﬁ '9 %{)etn ﬁgﬁ"\?‘g %rgcfgsr&l‘@h g{o%ﬁ?@ﬁ%&%ﬁe
appropriate ir ¢bat !appﬁcamom (073 tpmenea:dlcaily contutthar dnass thahetprémtedharcuit

hi el di fit to t t t, whi | ectricall
Conduct | ve mBerd O BANeET % (e G M BHciedt Bt B AR APH R0 T

set forth inegagME  HaipEhsihgt proREsd) Jpﬂhﬂﬁ@@r@éééﬁ% sﬂéhcwb%tntwbr&@tsson
of the electrically conductive mass to the printed circuit board or

however al soat $f&eenpPrinting Peetasd, By MeRsiappAiRRiNg.ofr PriacrRe) PFiIHEINIENRERSE a

di spensi ng PYAESGR f}\e[?'%bﬂ ng process, a stencil printing process, a
screen printitng pracess, | rsion, dipping, or a tanpon printing process

(mol ding thereon). 9. A nmethod as set forth in one of the preceding clains
characteri sed . . . .
9. A method as set forth in one of the preceding claims characterised
in that after the connection between the printed circuit board and the cap
has been made with the electrically conductive mass, a durable connection
between thcse components is made, with the mass being solidified and/or

cross-linked and/or dried.

10. A method as set forth in claim 9 characterised in that the durable
connection is effected by a hardening process, for which purpose treatment
is effected by means for example of heat and/or alpha rays and/or beta
rays and/or gamma rays and/or air humidity and/or light and/or ultraviolet

light and/or infrared radiation.

11. A method as set forth in one of the preceding claims
characterised in that the temperature in the hardening process is markedly
lower than the temperatures which usually occur in the soldering procedure

for connecting the cap to the printed circuit board.

12. Connecting an electrically conductive cap to a printed circuit

board by means of a method as set forth in one of the preceding claims.



in.that after the connection between the printed circuit board and the cap

. has ‘been made with the electrically conductive mass, a durabl e connection

‘bet ween those conponents is made, with the nass being solidified and/or
cross-linked and/or dried. 10. A nmethod as set forth in claim9

characterised in that the durable connection is effected by a hardeni ng
process, for whi cﬁ3pd’r pB@EEC’t F@&lﬂ'ﬁ@ﬁ)@rdl@ s thereply arsange @,n elestinadyof
heat and/ or € S n r

hum dity and%éﬁaﬁl g a d/ or ’Ft'ﬁ%‘w f)rl?é/et f&?ﬂ{gﬁ %ﬁ%?ﬁ@@?gr %ﬁi&?g@? aiolron
11. A net hod casmeentorrtarigedooe thie ptistes sieditngoardaiwiereghanaelestricadiyl in

that the te”perﬁgﬁﬁf%hgqs{sg‘é OJC}@&%%I'&'&? r‘%re%ﬁ‘ﬁﬁ%d ﬁo%r chchXf tﬂxé’}éﬁp deiddehne

terrperaturesc\%ﬂ he “sol'deri ur e connecti ng
the cap to thRre psimteed ctuic Ubdardoand. tl‘ilé ca@omzedtelagtrmallel emiductizel ynass
conductive cap to a printed ¢gircuit boar nmeans . of a nethod, as set .

® bed ETGHTt

forth in one BFKIPAaM RIREFICAGY FoRdHsting _chnn tan hebyeen (G Prip

whi ch there iggaf réﬁagtﬁ@ rﬁ@taﬁ"c‘é trically conductive cap which has the
function of a shielding element for conponents arranged on the printed
circuit board, wherein an electrically conductive mass is provided for

mechani cal posi L1 a9 it EAR BESNPER sekior i e ChCidrahaRRdaaRd

the cap, said electric ctrve q et
conducting cthaetite ocap hewesrgedhat prpmtledem:mnedlstpacb‘cgareiaamel tbrtéermmaiedcap.

14. d b f 3 ' Ln .th
Uhe cap |5 arEHBAParE Sep s Bpafen nocs pitiviaf B aaryerd Bt RErgRd srdyre "™

circuit boar hoard id hRed BFaRE dpaerahpicorenctive nsggs.and the printed circuit
board is filled by the electrically conductive mass. 15. An electrical

apparatus including a printed circuit board as set
15. An electrical apparatus including a printed circuit board as set

forth in one of the preceding claims.

16. An electrical apparatus as set forth in claim 15 characterised in
that the electrical apparatus has at least a transmitting device and/or

receiving device.

17. Apparatus as set forth in claim 16 characterised in that the

electrical apparatus is a mobile radio unit.

18. A method as set forth in one of the preceding claims
characterised in that for flexing and electrical contacting between the cap
and the printed circuit board, a layer with a component X is applied to the
printed circuit board and a layer with a component Y is applied to the
underside of a side wall of a cap, wherein the two components are such
that they react with each other (chemically, physically) so that the desired
mechanical fixing and electrical contacting of the cap on the printed circuit
board is guaranteed.



fort.h in one of the preceding clains. 16. An electrical apparatus as set

. forth in claim 15 characterised in that the electrical apparatus has at
‘least.a transmitting device and/or receiving device. 17. Apparatus as set
forth in claim16 characterised in that the electrical apparatus is a

nobile radio unit. 18. A nmethod as set fﬁ’bth in one,_of the precedi ng cl ai ns
characterised in tRatAf snethogxiasy $6td forekt in cafe coht Hig i HFCBENBecn@ihe cap

and the pri n&ﬁéiraetér&gdt.nb&%&%rr%dé&ys&t%émﬁe %ﬂm&n@r@a&%hétﬁ@@hbgﬁaw the
printed circuit bo a layer-wth a conponent is applied

uRder S|hde of taa b dehielded, dor aewpplev\/rtbeerﬁntetb mw'tcmpdmerrﬁ s aﬁmré@cbﬂﬁ
that t t
oot red  meRiietal Wifdh dah 8ok gae Feg) ol e Aed Ve iedIfb shBrand

printed circthd sulbsiedgited benegihthatseaslding déh (Fgoed ng)d as set forth in one of
the preceding clains characterised in that arranged between the shiel ding
cap and the substrate to be shielded, for exanple the printed circuit
board, is a shrinkable material which upon shrinkage fixes or pulls

toget her the shielding cap and the substrate beneath the shielding cap
(Figure 2). 10
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