DESCRI PTI ON PROCESS FOR SHI ELDI NG AN ELECTRI C OR ELECTRONI C Gl RCUIT. AND

SHI ELDI NG CAP TECHNI CAL FI ELD The present i nvention - cdngerns t he
field of electromagnetic screening. It deals with a process to screen an
el'ectrical or electronic circuit fromabsorbing and/or emtting

di sturbing electromagnetic rays whereby an el ectrically-conductive
screeni ng cover has a seating surface with an elastic and electrically-
conductive screening seal that projects beyond the seating surface, and
then the seating surface with the screening seal 1is placed on and
fixed to an elDESGRIBRMIGN conductive franme that surrounds t he
circuit. The invention also concerns a screening cover to screen an
el-ectrical or electronic circuit from absorbing and/or_emttin q%ﬁ} bi ng
el ect romagnet i PRQGRSS BAR SHIENING M@L%Ig:"&l‘aﬁ%@m%gm Igﬁ[ aci ng
t he screening cover on ‘an el ect piypakkyeepndaccare franme surroundi ng the
circuit. The seating surface is provided with an elastic and

el ectrically-conductive screening seal that. projects beyond the
seating surfacerECHNICAL (FIRIERS and screening cover are e.g. prior art in
German utility nodel G56071805. STATE OF THE ART To el ectromagnetically
screen electronic circuits or circuit parts so that th do pot bsorg
and/or enmit espEt al IBTESYRE f r HRERREL N st FWFRF T ect%mgr%t‘?lcg Q.

interference figld&lssréhfgeéé el 5&reenthyCuUlt pRYE1s auttitouepatbesstsh om

el ectrically-conductive _cup
screen an

é%ééé%féal or electronic circuit from
absorbing and/or emitting disturbing electrbmagnetic'
‘rays whereby an electrically-conductive screening cover
has a seating surface with an elastic and e;ectrically-
conductive screening seal that projects beyond the
seating surface, and then the seating surface with the
screehing seal is placed on and fixed to . an
electrically-conductive frame that  surrounds the
circuit. '

The invention also concerns a screening cover to screen
an electrical or electronic circuit £from absorbing
and/or emitting disturbing electromagnetic rays. The
screening cover has a seating surface for placing the
screening cover on an electrically-condﬁctive frame
éurrounding the circuit. The seating surface is
provided with an elastic and electrically-conductive
screening seal that projeéts beyond the seating
surface.

Such a process and screening cover are e.g. prior art
in German utility model G66071805.

STATE OF THE ART

To electromagnetically screen electronic circuits or
circuit parts so that they do not absorb and/or emit
especially high-frequency disturbing electromagnetic



shaped screening cover. The edge or seating surface of the screening cover
I's placed on an electrically- conductive frame that surrounds the circuit,
and it is fixed in place. The frame can e.g. consist of a copper |ayer that
is on the top of the p.c.b. which bears the circuit. A problemwth
screening covers is getting a consistent electrical contact that extends
along the entire edge of the cover between the screening cover and franeg;
anot her problemis securely fixing screening cap in the screening position.
To adapt the seating surface of the screening cover to unevenness in the
frame and preirererfecesce abields) eshenciheuitseonm, cilrcuddgeastts hare
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peripheral ri®kr@#i®oamis inserted that is either electrically-conductive
itself,. or has been made electrically-conductive by treating its
surface. The.groove . is fo d by spot-wel di ng, shaped, sheet netal on the
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another problem is securely fixing screening cap in the
screening position. To adapt .the seating surface of the
screeping cover to unevenness in the frame and prevent
undesirable holes in the scréen, the edge of the
sc;eening cover can e.g} be elastic or contact the
frame via a contact spring strip. It is also suggested
in the ihitially—cited document that the transition
between the seating surface and frame be an
electrically-conductive, elastically-deformable screen
seal. If the screeh comprises a lid, the screening seal
consists of a flat foam layer on the bottom of the lid

‘that either is made electrically-conductive from

conductive additives (carbon or metal powder), or by
vapor-deposition of metals, or by adhering a metal
film. If the screen comprises a screening cover, there
is a groove in the edge of the cover in which a

peripheral ring of foam is inserted that is either
electrically-conductive itself, or has been made
electrically-conductive by treating its surface. The
groove is formed by spot-welding shaped sheet metal on
the inside of the high edge of the screening cover. The
addition of such a groove not only adds more effort to

_the manufacture of the screening cover, it also takes

up more space. In addition, the groove is difficult to



-3- manufacture when the shape of the screening cover is conplicated and
has angl es. PRESENTATI ON OF THE | NVENTI ON The problem of the invention is
therefore to present a process to screen an electrical or electronic
circuit and to present a screening cover that i.s distinguished by

out st andi ng screening, ease of use, and a great deal of flexibility. The
problemis solved with a process of the antiaIIy- cited type in that the
screening seal is created by directly applying a sealing. conpound to the
seating surface. By directly applying the sealing conpound according to the
i nventi on, thmanuiadUnrqﬁwme@robueshapuumﬂethe:ﬁﬁxéeﬂlngreoeés idor

t he seal ?@ﬁgﬁ: EHdﬂwﬁi 51% |s particul arly advantageous when
the seating surtdce o &rscreening cover is a si npl e edge. The sealing

conpound is directly applled to the face of the edge follow ng the
(possi bly conmpresEMNadT IO DOTHENG NeEeTogNd then anchored there. A m ni mum

of space and (E€Xpensive) seartng comnmpound are used to create and opti num
screening seal for the screening cover. A first preferred enbodi ment of the

pr ocedu(rj e accahd I‘Ig:dmlédneof nmwtimmslmaiactnéraedrentbh@tretslé@tseaal ing
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cover. Wth corresponding control (prdgrammn of "a di spe rth can
nove along th ,b ‘i cat ed edge shapes of the screening cover can
be followed. The properties of the sealing conpound

The problem is solved with a process of the initially-
cited type in that the screening seal is created by
directly applying a sealing compound to the seating
surféee. By directly applying the sealing compound
according to the invention, the creation of a groove or -
another  special recess for the seal becomes
superfluous. This is particularly advantageous when the
seating surface of the screening cover is a simple
edge. The sealing compound is directly applied to the
face of the edge followrng the (possibly complicated)
path of the edge, and then anchored there. A minimum of
space and (expensive) sealing compound are used. to

create and optimum screening seal for the screening
cover. ' -

A first preferred embodiment of the procedﬁre according
to the invention is characterized in that the sealing
compound is applied by an applicafion process as
disclosed in another .context, 4i.e., for screening
housings e.g. in DE C2 43 19 965. The pasty or slightly
liquid 'sealing compound can be applied in a precise
dose and with a preset cross-section directly to the-
-edge of the screening cover. With corresponding control
(programming) of a dispenser that can move along three
axes, complicated edge shapes of the screening cover
can be followed. The propertles of the seallng compound



4- -are suitably adjusted so that the bead of sealing conpound that is
applied to the edge hardens on the edge wi thout running. In a devel opnent

of this enbodi nent, several sealing beads are applied on each other to form
the screening seal. The greater height of the screening seal conpensates
for correspondingly greater tol erances between the frame and contact
surface. In a second preferred enbodinent of the process according
to the invention, the-sealing conpound ﬂs'applied to the seating surface by
using a flowabl e sealing conpound. The screening cover is imersed with the

seating surf [ 'cgﬁs,; | f S A NI PNdsealdnghen it
S rengved. %ﬁg SSE?FEBEQ Sdd 058 thgLoomenD [ f?ac ngf t he
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surface tenspggeWhefitHodts reamyvRey. antna per igeweldprmarieenefig $dak is
formed after hardeni ng. The advantage. of thig.e di (| a e entire
edge can be &HSE%PFﬁﬁﬁjeﬁﬁﬂqﬁfﬁw ?éikﬁpwﬁ?ﬁé?hgqgcr nﬁﬁgfséglgﬁﬁﬁhout
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the i mersi ognsadesdurtoleFandss sRgtREEonpRRINAEF3™S (8BFi n ¥‘r'f§t°8‘ri al
that hardens giigiaexposed to humdity, the imersion process should be
carried out under an inert gas. It is preferable when the sealing conpound
is an electrically-conductive el astomer, especially based on silicone or
pol yet hyl ene irhata cos¢adnd epereferred | yembodiment veofi | tbes. PHIESSH eeni ng
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addi ti onal staec%soydé%laqrpleés %t%e sggkgéggrrggﬁnz%ear 3%?2.3%8 © s

applied to the seating surface by using a flowable
sealing compound. The screening cover is immersed with
the seating surface in a bath consisting of the sealing
compound, and then it is removed. The sealing compound
wets the edge or seating surface of the screening cover
and forms a bead that surrounds the edge by means of
surface tension when it is removed, and a peripheral
screening seal is formed after hardening. The advantage
of this embodiment is that the entire edge can be
quickly and easily provided with the screening seal.
without using a numerically-controlled applicator and
meter. The thickness of the forming screening seal is
largely determined by the properties of the Seéling
compound in the bath and can e.g. also be influenced by
repeating the immersion procedure. If the sealing
compound is a (curing) material that hardens when
exposed to humidity, the immersion process should be
carried out under an inert gas.

It is preferable when the sealing compound is an
electrically-conductive elastomer, especially based on
silicone or polyethylene that contains electrically-
conductive fillers. The screening seal is created by
directly applying the sealing compound without
additional steps. Examples of such compounds-are found
in European patent application 0 643 551 and 0 643 552.



I n- Eur opean patent application 0 643 551 and 0 643 552. -5- Alternately,
t he seal i ng conpound can be an electrically-insulating el astoner,
and the sealing conmpound is provided with an electrically-conductive
coating, especially in by netallization, after it is applied to the

seating surface. This type of manufacture Is particularly
advant ageous when a screening cover g LS used that consi sts of
an electrically-insulating mat eri al , and when t he screening cover

and sealing conpound are both provided with an electrically-conductive
coating, espaatakhptbﬁynetahhbzatbealahger tbmpsaauingcaunpobad has been

applied to r %%tl'lrﬁ(g-l %\i&a@&ﬁahateﬁgﬁ%oﬁ%m' seali in9g
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that are easykda® iRke ésp&{éﬂyn&ncwIﬂeﬁangast%ﬁh W dssugt HRt hods of
plastlc proceSS|qg%é|nkect|on nDIdlng {gaﬁ} ng, gtc ).. The screenlng
cover can be 2RPf Ovariftus ESEING t S&xt OP+fhe F¥RRNtPon. In a

preferred exwﬁmufmcmmﬁpdimsntpaﬂt1¢umaﬁﬂyngadvantageoube nﬂuhanleally
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screeni ng cowRtaadlirAsidr tdfdr adhedfl seallildg compound 'has been

applied to the seating surface. The expensive,
electrically-conductive and somewhat difficult to
process sealing compound can be dispensed with, and
plastic screening covers can be used that are easy to
make in different configurations with the usual methods
of plastic processing (injection molding, blow-molding,
etc.).

The screening cover can be affixed in various ways in
the context of the invention. In a preferred exemplary
embodiment, the screening cover can be mechanically
fixed after it is placed on the frame. Auxiliary means
can be used to mechanically affix it that press the
screening cover with the screening seal on the frame.
The auxiliary means are preferably a spring clip,
screw, an oppoSing housing part or a spring sheet metal
part that is attached to the screening cover, and

especially a part of the screening cover made of sheet
metal.

In another preferred exemplary embodiment, the
screening cover adheres to the frame after the
screening seal is placed on the frame. This can be
accomplished by using an electrically-conductive
elastomer as the sealing compound that is adhesive or
wet and can be hardened by heat or radiation; it is



screening seal is placed on the franme. This can be acconplished by

usi ng an el ectrically-conductive el astoner as the sealing conpound that
I s .adhesi ve or wet and can be hardened by heat or radiation; it is - 6-
hardened after the screening cover is placed on the frame. An

el ectrically-conductive el astoner can be used that is adhesive or wet
even after hardening. The screening_cqver can adhere to the frane by
usi ng an el astically-conductive t her nopl astic or - an

el ectrically-conductive hot-nelt  adhesive as t he seal i ng conmpound,
and the screemampeamder aifsegl dde t sctéeningnedyen nis egdianpd hent difyger at ur e
after it is pl Ohd N1 T2 IR RAHRREING AR MO bd uddif

i nvention is characterized 1n that the screening seal consisting of the
seal'i ng conpouftpt s iffol 38HeEAVE tPe @it RYSBurRBERr |BRrdeningf orTha

enbodi ment,  ddvbersiHEeBbREr GRAEIadliers dicBy tHke t feamBVEs} | ABihg an
characterized in that q_se%%%ﬂ%asurface I S_an fd%fi and either the
screeni ng seal®}3&St ol Y& of tHREERRIAZYIThe scPEeni ng Fbal
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Wi thout a scrgerdd&dd CoY Sfhe afthnie Si de view of a screening cover drawn in
dashed lines (Fig. Ib); Fig. 2 A perspective view of the screening
cover

The screening' cover according  to the invention is
characterized in that the screening seal consisting of
the sealing compound is molded onto the seating
surface. .

In a preferred embodiment, the screening cover
according to the invention is characterized in that the
seating surface is an edge, and either the screening
seal is placed on the face of the edge, or the
screening seal encloses the edge. .

Additional embodiments are found in the dependant
claims.

SHORT EXPLANATION OF THE FIGURES

The invention will be further explained using exemplary
embodiments in connection with the drawing.

Fig. 1 A top view (Fig. 1a5 of an example of a
circuit on a p.¢.b. without a screening
covei, and a side view of a screening cover
drawn in dashed lines (Fig. 1lb);

Fig. 2 A perspective view of the screening cover
from Fig. 1lb (with a bbttom,bpening);



fromFig. |b (wth a bottom opening); -7- Fig. 3 *+ A screening seal
placed on the screening cover from Fig. 2 according to a first
preferred exenpl ary enbodi nment of the procedure according to the
i nvention. The screening cover is first positioned with the opening (edge)
facing upward (Fig. 3a), and then the screening seal is applied to the edge
with a moving dispenser (Fig. 3b); Fig.-476. Side view of various ways of

attaching the screening cover within the framework of the invention, i.e.,
with an adhesive screening seal (Fig. 4) a spring clip and/or a screw
(Fig. 5), and Dygabatting ascoppuiiag SeRlsi B ared | °§tcthGF|§°r%?an99

ra-c Different steps. Eov&&eakkaﬂ FB& Sﬁresataﬁdﬁﬁgl by iamefsisg the
screeni ng cover in a bat

consi sting sea |ng onmpound
according to second Prpfereefed %&%HB}%F¥ en%@é?#bﬂ%HBf tf Eﬁﬁtlon -
Fig. 8-10 Sections of kbteaapt AdyPesdimg tcr ahel ngnyeatsoaccoTueng to
the invention that have been_nade

8), or by applying a secaﬁaeﬁgéagofggggrﬁ‘Sh%%ﬁ%%ﬁ%%ggccor I n h &ﬁg!g
(Fig. 9), or by netallizopgnangontedgeductasingeupweFg. (Fig).; é%bv an
application of a  Sghaani{ig s%%'en‘iﬁgpaéé‘é’ieﬂso EbPLiS@ @b athe

screening cover that is equipped ren sheet 5 g parts for
attachment; and Fig. 12 edSPdﬂlﬁpeW'QPVéPEaéhﬁﬁﬁnFﬁE dEi8enPRY? cover

The

Fig. 4-6 Side view of various ways of attaching the
screening cover within the framework of the
invention, i.e., with an adhesive screening
seéi-(Fig. 4), a spring Clip and(or a screw

'(Fig. 5), and by abutting an opposing housing
part, etc. (Fig. 6); '

Fig. 7a-c Different steps in creating the screening
seal by immérsing the screenihg cover in a
bath consisting of a (liquid) sealing
compound according to second preferred
exemplary embodiment of the invention;

Fig. 8-10 Sections of different types of screening
seals according to the invention that have
been made by immersion according to Fig. 7
(Fig. 8), or by applying a second bead of
sealing-compound according to Fig. 3 (Fig.
9),'or by metallizing a non-conductive seal
(Fig. 10);

Fig. 11 The application of a screening seal
comparable to Fig. 3b on a screening cover
that is equipped with spfing sheet metal
parts for attachment; and '

Fig. 12 Side view of attaching the screening cover
from Fig. 11 with spring sheet metal parts -



fromFig. 11 wth spring sheet netal parts -8- that are inserted

t hrough openings into the p.c.b. and then elastically |ock. WAYS TO

| MPLEMENT THE | NVENTION Fig. 1 shows a top view (Fig. la) and side view
(Fig. I'b) of an exanple of a circuit on a p.c.b. without a screening cover.
The circuit 10 conprises a p.c.b. 11 (printed circuit or multilayer)

on which several electronic conponents _ 13 (resi.stors, capacitors,
diodes, 1Cs, etc.) are located and connected in a central area. The
conponents 13 forma partial circuit that is to be screened from ot her
partial circuits or thehatvi apangnseztetihathoomgh sépeblmgs eliator atrgnet i ¢

fields are emtted r n e absorbed fromthe
' ' CII‘CUIt{] r{haér{"}l &%(gt(t;iléallgo [

out side. The parti al IS drroun ‘rve franme 12 in the
formof a top nmetal layer on the p.c.b. 11. Of course the partial circuit,

frame 12 and w@onst¥ocinmreMeEnt Mg giNT ey can have different shapes or
designs. The partial citcul T Wt the conponents 13 is screened by a

cup-shaped screening cover (14) (drawn with dashed lines in Fig. Ib) and is
shown in a peFispecli shRowsew itdpFiview?. (Fie. sTdpeanagsiaeeryildy | (SE‘igl t he

shape of ar angul t he. portr. d.exampl e, O cour.s.
screeni ng c0\e/1‘<ca6r) cg# é %gzlj‘lrﬁd §%|$ &é‘%%ﬁéﬁglo&j %nﬁ ﬁa% B’d‘l é’é‘t a
proj ecti ons, IEreSITIRG scPERN; n@heowe-trcmtceilrﬁ beomenisés om @ .shést ,1k0l dered

or formed. (deﬁﬁkltﬁéé’d\“)cliéuf@” aksomagemgee { mehal Linaed Plastd s qa.lhﬁ.g

screeni ng cover 14 is, ‘El aced over the circuit as 1 ndicate
| b. The edge $ef g tREPGRERLS deldf t MEeSEFeRRPFng CRRACHYWEHr ns t he

seati ng surfad:ﬁodaéni | iT€s,0nethe) frape Ubdared eand acbhgBEtadd in a
central area. The components 13 form a partial circuit
that is to be screened from other partial circuits or
the environment so that no disturbing eleétromaghetic
fields are emitted by the partial circuit or are

absorbed from the outside. The partial circuit is

surrounded by a conductive frame 12 in the form of a
top metal layer on the p.c.b. 11. ~Of course, the
partial circuit, frame 12 and construction of the
circuit 10 can have different shapes or designs.

The partial circuit with the components 13 is screened
by a cup-shaped screening cover (14) (drawn with dashed
lines in Fig. 1b) and is shown in a perspective view in
Fig. 2. The screening cover 14 is in the shape of a
rectangular box in the portrayed example. Of course,
the screenlng cover can be round or obllquely angled
~and have bulges, projections, etc. The screening cover
14 can be bent from a sheet, soldered or formed (deep-
drawn). It can. also consist of metallized plastic. The
screening cover 14 is placed over the partial circuit
as indicated in Fig. 1b. The edge neighboring the open
side of the screening cover 14 forms the seating
. surface and lies on the frame 12 to create a tight and

electrically-conductive transition from the screening
cover 14 to the frame 12. '



el ectrically-conductive transition fromthe screening cover 14 to the frane
12. -9- To conpensat e for  unevenness, an el astic and

el ectrically-conductive screening seal is provided between the edge or
seating surface of the screening cover 14 and the frame 12. The screening
seal provides the electrical contact between the screening cover 14 and the
frame 12 and can conpensate for tol erances of several tenths of a
mllimeter. In one preferred exenplary enbodi nent of the invention, the
screening seal is created and applied to the screening cover 14 in that the
seal i ng conpund ddwgterfsates trferscreaﬂilagnseab | sanli r exkdstigppl iagwl t 0 the

edge (di spensghe B , sgl.ee r
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43 I19 965 tr&y@édﬁ by aua?théghsﬁet Lol &h@ﬂ%dﬂé@nﬁ.@x@t is&lztp“:f&pﬁie]é ghe
seal i ng conpqun refera S or_thixotrg deposi t under
pressure fro ﬁi??%glﬁgf ﬁ°Pﬁ3g? H%Qﬁe%¥t) ﬁ PhBIs Wﬁﬁggghrface
15, and it fanmsthesdmamalmgsand dén tbmpbnsateeénrngod@wamcb¢ heafs
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basical |y rei@dnsjkt TrehtRe ahd WpiSredeesd| QHeafstéethag ddvagedi pn the
seating surface 55 andlt%éﬂso a heres(%o é eatln surface. An
el ectrical | yRofBREL iNRE Ferlidif CHRYP 2Fi 855‘50 hSoISAFSRHIE t hat

cont ai ns esexlrisadiyecobhyuapplied itd etlse | sdgs e ispdrmedlealn ntheonpound

21, or an form a bead. In Fig. 3a, the screening cover 14 with
the edge seating surface 15 is placed faciqg up on the
base of a dispensing device. In Fig. 3b, the dispenser
17 as e.g. described in DE C2 43 19 965 travels by
numerical control along the seating surface 15. The
sealing compound 21 (preferably pasty or thixotropic)
is deposited under pressure from a nozzle 25 in the
form of a bead onto the seating surface 15, and it
forms a screening seal 16. If the screéning cover 14
has conventional wall thickness (sheet metal thickness).
of a few tenths of a millimeter, the thickness of the
(usually round) bead is ca 0.1 to 2 mm.

The properties of the sealing compound 21 are adjusted
so that the bead basically retains its shape and cross-
section after being placed on the seating surface 15,
and it also ~adheres to the seating surface. An
-electrically-conductive elastomer based on silicone or
polyurethane that contains electrically-conductive
fillers is used as the sealing compound 21, or an
electrically-conductive elastomer is wused. In this
‘case, the sealing compound 21 is provided with an
electrically-conductive coat, especially in the form of
a metal coating 24 after being applied to the seating
surface 15. -



el ectrically-conductive elastoner is used. In this case, the sealing
conpound 21 is provided with an electrically-conductive coat, especially in
the formof a netal coating 24 after being applied to the seating surface
15. - 10 - The sealing compound 21 can have a solid, plastic or adhesive
consistency. It can be directly curable or hardenable by humdity when the
screening cover 14 is not to be adhereqﬁktghtly to the frame 12. It can

al so curable by heat or radiation (UV, X-ray or |l aser) when e.g. the
screeni ng cover 14 is to be tightly adhered with the screening seal to the

frame 12. TheheOorgwulithg Sceﬁbcyuﬂik&r deneshr nhaheSacmmenpwetscrmm ng
cover 14 has

| I
adhesi ve aft@%%FFlﬁﬁé ﬁ%?géﬁggnc¥heq§b$§%hp Oggglkstﬁggq% éhered
after it is hardemadleAkermaniedity i vhes aheo scnnmmﬂol@‘f@t LHe iseal i ng

conpound to ?x%tag:lill?é:ta[%ﬁé?ééd’ &ﬁﬂ@%}%}'ﬁ’& mgrfpgxhesnc 9t @3n also

el ectrically-conductive hot - nel sive, and the screening cover 14 is

adhered to tK&5RCAfe DY BSat neFezarigting t@perBur¥-FR¥noFt Jased the
frame 12. Li Wrﬁee gl ectié C%'dr)ée@ﬁ'ﬁ@UCébverorl4 sQlsr opbce m&aaiugcﬁ;m,an be

used as the seali ou The . ro ertjes of .the se ound
applied in Flaéﬁl‘ I‘1”0 Eg &5 SFEETES p 1 ﬁ Ot &hiSe %’f? ?g ag%% ed to
the frame. Thengpouwehi ngs ccmﬂry 1zhal\n|dteimeadhe igcr édvisng e lﬁlecan e
~directly pla QU 4t ﬁﬁgﬂ§§€§ ggttigh lQEbg IQ)algegﬂ§h§NMeS|ve

force is sufficient or pernane he s reenln% cover 14,
addi ti onal awanEAnd ageht suseh b@‘%ﬁ spbhiseddheshveni 88 ﬁﬁkeé-tusélaéam er.

| f the adhesinga-dedi&E, ithe screening cover can also be adhered after
it is hardened. Alternately, it is also conceivable for
the sealing compound to be an electrically-conductive
thermoplastic or an electrically-conductive hot-melt
adhesive, and the screening cover 14 is adhered to the
frame 12 by increasing the temperature when it is on
the frame 12. Likewise, electrically-conductive or

isotropic plastics can be used as the sealing compound
21.

The properties of the sealing compound applied in Fig.
3b allow the screening cover 14 to be directly applied
to the frame. The séreening cover 14 with the screening
seal 16 can be directiy placed on the frame 12 and
adhered tight (Fig. 4). If the adhesive force is
sufficient for permanently fixing the screening cover
14, additional auxiliary agents can be dispensed with
‘which makes use easier. If the adhesive -force is
insufficient or if the screening seal is not adhesive,
additional (primarily mechanical) auxiliary means are
used to fix the screening cover 14. In the example in
Fig. 5, a spring clip .18 is wused whose ends are
attached to the p.c.b., and whose elastic middle part
is pressed from above onto the screening cover 14.
Instead of a spring clip 18, clamps or similar
- fasteners can be used. Furthermore, auxiliary 'means'
such as one or more screws 26 can be used instead of or



insufficient or if the screening seal is not adhesive, additional
(primarily nmechanical) auxiliary nmeans are used to fix the screening cover
14. In the exanple in Fig. 5, a spring clip 18 is used whose ends are
attached to the p.c.b., and whose elastic mddle part is pressed from above
onto the screening cover 14. Instead of a spring clip 18, clanps or simlar.
fasteners can be used. Furthernore, auziiiajy means such as one or nore
screws 26 can be used instead of or in addition to the spring clip 18.
The screws are inserted through a hole in the screening cover 14 and
screwed to thdnp. additidn otoi nthert sgrihgowghipa h6l.e Thet heyews barél and

screwed w th gn Jnserd thl'?rcguggqn SETREDL NG nC YRS s]cdreé?*ll‘?{&“e%ox%)ii PR Gag fixing
the cover is shown in Fig. 6. An opposing housing part” 19 etc. is used to
press the scr semewgd herthes pagaibnstl lh@rp iasgrted fhrenghbat fodehbdde 20.

Anot her easy afp@ SigTRl.@ .mefihodahar SExeh@dt hei©wVein | S g itd Fitge 11 and
12 in conjunction with a screening cover nade of she;L netal ., A screening

€
cover 14 is uS&FaSHNhEOVAT as eXn PSP £RBI F 1B 90 Mo FEVEFposi ng
spri ng sheetdrjfﬁt aihq@ﬁr tim Fig.2%. Tx?eo@tprdsﬂsxgoho&ptihquahr«tletlgrrett@l. a.Lé, Zﬁ
extend upwar rom.the seati surface 15 and_ ar r i 0gk. They
can be a part 9SG e rzee% (tg% S or\/?ﬁnﬁrrllgFic&.vgfl)ﬁf %%%\i\%%itcﬁ%t%hg'gé(r%éeni ng
cover 14 is ndde whilgly altsnlasdase 2de of separate strips of sheet netal
and be spot-wel ded, riveted, glued or soldered'to the screening cover 14.
In these cases, it is useful to bend the spring sheet netal parts 27, 38
slightly out v L RASY RS eatTRte sHpthed 1or| E1xbnp| ER8| FOVEFerddd with

- the screening sipAln lih ke SIar esld NQ deV JonWunkz tike sRthng Sreeleniris!

parts | cover made of sheet metal. A screening cover 14 is used
that has at least one and preferably two or more
opposing spring sheet metal parts 27, 28. Tﬁe strips of
spring sheet metal 27, 28 extend upward from the
.seatihg surface 15 and are curved like a hook. They can
be a part of the sheet (as shown in Fig. 11) from which
the screening cover 14 is made. They can also be made
of separate strips of sheet metal and be spot-welded,
riveted, glued or soldered to the screening cover 14.
In these cases, it is useful to bend the spring sheet
metal parts 27, 38 SIightly outward so that the seating
surface 14 is completely covered with the screening
seal 16. '

The screening. cover with the spring sheet metal parts
27, 28 is provided with the screening seal 16 as shown
in Fig. 3b. Then the screening cover 14 from Fig. 12
can be mechanically-affixéd to the p.c.b. 11 with the
spring sheet metal parts 27, 28. In the p.c.b. 11 afe
through-holes 29, 30 (drawn with dashed line in Fig.
12) at suitable sites, e.g. in the form of elongated
holes or slots through which the spring sheet metal
- parts 27, 28 can be inserted and elastically lock when
the screening cover 14 is put in place. This allows the
screening cover 14 to be attached in a particularly 

easy and secure manner, and it is suitable for



27; 28 is provided with the screening seal 16 as shown in Fig. 3b. Then the
screening cover 14 fromFig. 12 can be nechanically affixed to the p.c.b.
11 with the spring sheet netal parts 27, 28. In the p.c.b. 11 are

t hr ough- hol es 29, . 30 (drawn with dashed line in Fig. 12) at suitable sites,
e.g. in the formof elongated holes or slots through which the spring sheet
metal parts 27, 28 can be inserted and ﬁgagtically | ock when the screening
cover 14 is put in place. This allows t screening cover 14 to be attached
in a particularly easy and secure manner, and it is suitable for

- 12 . aUtOWBéL?t?otﬁaﬂélaaChggefa&duﬁéeS aht rdsws r engRNY zaed?iﬂﬂea_nahaﬁ%rts and
installation effort. In addition, a_screening _coyv 4 I xed.pn this
nmanner is eaS?d?béég?Q?cgaﬁhﬁ P@Baﬁpsgﬁgiééﬁ% e%ﬁgﬁﬁﬁmaéhdaﬁgﬁtéanby
pressi ng toged hecrebrisgeebvaet dl pdfisedn inhéhict manrdr tihe gasybtoll and

pressi ng _then%%gg}gcéhraqllgghréégjrppgghnq%,g9 e3Qemdfedr QRS SV L) FI 9. 3
for applying The screening seal 16 with a dr spenser 17 requires
cor r espondi ngP&g®$ pRentogethgddithicorsheafe-mrfiak | BAFt 8oy dthef bpREom

di spenser 17 pEstnRe gdtustedil naid PpREE3ThEO tHn edgexPaidr AigH Nehe
respecti ve screen, covey .14, The anount of equi pnent can be clearly reduced
when anot her PPBRLERIS(PRmerlion) is used to apply the screening seal to the

seating surface 15 of the screening cover 14 that e.g. is schematically

ePneT e 20k Brolasl! Hlolie bRLE! o Arochiy il skLegHBeRtEr 1t

bath with a |$gald B¢ WigHl yavidispensenl ilVy ceapdres 2¢otFergrongingThe

seal i ng conpogqdigmehB.t NG CORMAENGK, 22hBashiBndi®lda EVeBnewbiaces thet he

' dispenser 17 must be adjusted in a program to the edge

path of the respective screen cover 14. The amount of
equipment can be clearly reduced when another process
(immersion) is used to apply the screening seal to the
seating surface 15 of the screening cover 14 that e.g.
is schematically répresented in Fig. 7. With the
immersion process, the screening cover 14 with the
opening or seating surface 15 facing down (Fig. 7a) is
dipped in a bath with a 1liquid or highly viscous
seg}ing compound 21 (Fig. 7b) . The sealing compound 21
in the container 22 has a very even surface. If the
edge of the screening cover 14 is slowly and evenly
dipped in the sealing compound 21 a few tenths of a
millimeter, the sealing compound 21 wets the edge. When
the sealing cover 14 is removed from the bath, the
surface tension at the edge of the cover forms an
annular bead of sealant that forms a screening seal 16
which is tightly bonded to the edge after it hardens
(Fig. 7c; see section in Fig. 8).

It is hence very easy to cover in a single step the
entire edge of the screening cover 14 with a very even
screening seal. The properties of the sealing compound
(when liquid and uncured) must be adjusted so that the
wetting behavior and surface tension produce the

desired results. It is useful for the seating surface



edge of the screening cover 14 is slowy and evenly dipped in the sealing
conpound 21 a fewtenths of a mllineter, the sealing conpound 21 wets the
edge. When the sealing cover 14 is renoved fromthe bath, the surface
tensi.on at the edge of the cover forns an annul ar bead of seal ant that
forms a screening seal 16 which is tightly bonded to the edge after it
hardens (Fig. 7c; see section in Fig. 82. It is hence very easy to cover in
a single step the entire edge of the Sc %éﬁing cover 14 with a very even
screening seal. The properties of the sealing conpound (when |iquid and

uncured) nust e, adpHEt @& 2QnkRY dRRL4 I B9 Behay of 8DHgSE! AGREL ensi on

produce the desired results, It is useful for the seating Surface - 13 -
15 of the scrinithp cHReralen PHRCEILL s bl Ehe aRatLBE SHELARRerS on
procedure. |fid hin S@:&ffél?er;ﬁtt";f:ﬁﬁééﬁ i:tﬁe i giﬁpéiﬁem@t ppbaasg, ihh@i?.spenﬁi ng
process in Fig..3 | ul in.whi t | spenser, 17. ¢ movied in three
“axes. The dié%éﬁ%iﬁgegﬁgcégswﬁﬁggi3%63 iﬁ%&ﬁﬁ‘y%ﬁﬁdﬂﬂ%:@eaﬁggﬁgeﬁﬁng seal
16 with a rouides essection, while the dipping process in Fig. 7 tends to
forma drop-shaped cross-section according to Fig. 8. If the screening seal

16 is to conpensate for greater tolerances, its height nust be greater
This can be &tondiFReRILRY PREFeaS| A§ FHE -dihnRF¥ERABELY hBregreesi ifg seal .

This however SEHEAafy BN At ld) dodinde cHIeMs Rt iva)endiiMe T8l ant. |t

is better to place several seali beads 16a, b_on_each_other as in Fig. 9.
Using the prSHEEITG BFoCess Rat Pifen It GARGE o 1 BHER A G ORSFOBRST seal
16. Anot her aptosm-degtiar nengoadingdust | ¥égscrienillig skl screening

seal 16 is to compensate for greater tolerances, its
height must be greater. This can be accomplished by
increasing thé diameter of the screening seal. This
however requires a comparatively large amount of
expensive sealant. It is better to place several
sealing beads 16a,b on each other as in Fig. 9 using
the process in Fig. 3 that then form a narrow, high
screening seal 1l6.

Another option for forming a conductive screening seal
16 is shown in Fig. 10. The screening seal 16 comprises
a seal core 23 consisting of an electrically-insulating
. elastomer that is coated on the outside with metal 24.
The sealing core 23 can be applied as in Fig. 3, and it
can also be created by dipping as in Fig. 7. The
metallization can be carried out in a manner known per
se. A particularly advantageous solution is to use a
~screening cover 14 consisting of an electrically
insulating material. In this case, the screening cover
14 and the sealing compound or sealing core 23 are both
provided with an electrically-conductive coating,
especially in the form of metal coating 24 after

applying the sealing compound to the seating surface
15. S

Overall, the invention presents a screening process, or

a screening cover that is easy to implement and



16 .is shown in Fig. 10. The screening seal 16 conprises a seal core 23
consisting of an electrically-insulating elastoner that is coated on the
outside with netal 24. The sealing core 23 can be applied as in Fig. 3, and
it can also be created by dipping as in Fig. 7. The netallization can be
carried out in a manner known per se. A particularly advantageous sol ution
is to use a screening cover 14 consisting of an electrically
insulating material. In this case, the 1S reeni ng cover 14 and.the sealing
conpound or sealing core 23 are both provided wth an

el ectrical | yfaendwdlel Vo @8a% i Nfhd CEREEI %'s"YdiQtiHGuié’ﬂéTaOfbe%glld ati Inlg
e eral I,

24 after applying.the. seali conpound _to the seating surfa .

the inventiof SP(‘:e&sf'en?% ﬁa%‘éf]%%ﬁ'?r%“%rﬁgggg‘f ghides i Eodehighat s
easy to inpl seweening qualitf.- flexible to use, and that is distinguished
by a | ow amount of manufacturing effort while retaining a high screening

qual ity. REFERENCE NUMBER LI ST 10 Crcuit 11 P.c.b. 12
Frame (conduBEEERENCE NUMBER EF§Bonent (el ectronic) 14 Scr eeni ng
cover 15 Seating surface (edge) 16 - Screening seal 16a, b
3o b e BRI I Sring elip 9 Housino

11 P.c.b.

12 Frame (conductive)

13 Component (electronic)

14 Screening cover

15 Seating surface (edge)

16 Screening seal

l16a, b Sealant bead

17 E Dispenser

18 . Spring clip

19 Housing part

20 Base

21 _ Sealing compound

22 ~ Container

23 Sealing core

24 - Metal coating

25 Nozzle

26 Screw

27, 28 Spring sheet metal part
29, 30 Opening B



21 Seal i ng conmpound 22 . Cont ai ner 23 Sealing core 24
Metal coating 25 Nozzl e 26 Screw 27, 28 Spring sheet netal
part 29, 30 Qpeni ng CLAI M5 1. A Process to screen an electrical or
electronic circuit (10) from absorbing and/or enmitting electromagnetic
interference fields, whereby an electrically-conductive screening cover
(14) has a seating surface (15) wth an elastic ~and

el ectricall y-conductive screening seal (16) that projects beyond the
seating surface (15), and the screening cover is placed and fixed with
the screening seal (1-6) on an el ect dLedMsy- conductive franme (12)
surroundi ng t he circuit (10), characterized in that the screening
seal (16) is forned by directly applying a sealing conpound (21) on the
seating surfdece (A5)Brgtess Atpr scgeenacuur gilagtrdcalaion 1eleptrapicri zed in

that the sealing eggggged G 3PP! 681 Na %ggrg?%@(ﬁaga/gﬁasgmgegéggad to

the seating surface (15) by a di spenser rou a nozzle
- 3. A process aéESFHPWQQPStéFaJ#ﬁ??rﬁﬁﬁﬂQﬁﬁeﬂﬁl Sn VP&F9§§VeP§I

seal i ng beads (1631eb}:r&l&:3lappbbﬁdu@ﬂﬁr@ps@feéﬁﬂﬁgO{:beértQl&pr Hekha

screeni ng seal (16 press rdin o claim haracterlzed I n
that the sealing Eéﬁﬁbﬂﬁd ( ?%?apgi%gd tgthe hti W %5 ace P?S) usi ng
a flowabl e seali nglecﬂpmaadllyzd;?nda_mdlvee sudnigigoseal (146w thathe -

projects beyond the seating surface (15), and the
screening cover is placed and “fixed with the
screening seal (16) on an electrically-conductive
frame (12) surrouﬁding the circuit {10),
characterized in that the screening seal (16) is
formed by directly applying a sealing compound
(21) on the seating surface (13). '

2. A process according to claim 1, chéracterized in
that the sealing compound is applied in the form
of at least one bead to the seating surface (15)
by a dispenser (17) through a nozzle (25).

3. A process according to claim 2, characterized in
that several sealing beads (16a, b) are applied on
top of each other to form the screening seal (16).

4. A process according to claim 1, characterized in
that the sealing compound (21) is applied to the
seating surface (15)' using a flowable sealing
compound (21), and the sealing cover (14) with the
seating surface (15) is dipped in a bath of
sealing compound (21) and then removed.

5. A process according to "one of claims 1-4,

characterized in that an electrically-conductive
elastomer is used as the sealing compound.

W |




seating surface (15) is dipped in a bath of sealing conpound (21) and then
renmoved. 5. A process according to one of clains 1-4, '
characterized in that an electrically-conductive elastoner is used as the
seal i ng conpound. -2- 6. A process according to claimb5, characterized
in that an electrically-conductive el astonmer based on silicone or '
pol yurethane is used that contains electrically-conductive fillers. 7. A
process according to one of claim-zifd, characterized in that an
electrically-insulating elastoner is used as the sealing conpound, and the

seal | _ngI forrpcm.tnﬂ iAfS ;E’f&‘!é?@%%ﬁ’hf:?d@ﬂ ?'t%Ctd’liél%:CtS; %?%@Eie\tﬁlzfé@atjimgih
especially in the form of netal, c i ng after it is applied to the
seating surface (8@t @&n e%@‘iﬁ@f@ﬁé‘ﬁ'@%’&%ﬁ%‘f% FiaftAmer B:%frifgt%‘}i zed in
that a screeni ng caMalcdnkd) oirs pSkgutdiehiatonsist ased athateatontemisy

I nsul ating materi gl,, seal i Vere.( nd seal ing conpound are
%leca%q.eéa{ﬁ.ys aqnd?z%t%&e f:.l]l@rsa.

bot h provided w than Ctri‘cally-conductive coating, especially in the-
formof netal cover, after the sealing conpound has been applied to the

seating surface (15).pfocesd RIRLAMnACCRs di RYe t Gof ON@1aGH Cl 245 1-4,

characterized in that el ectrically-conductive or |sptrqﬁ§c, glast;cs are
used as the sedMHPATHPAM. 120.that BRoRRCTRCHH W MPSUR MR of
clainms 1-9, char asiastomesk i s Whsdd 4 0 aff Tithe diipdurd, | éndregii@ni cal |y
fixed after it is é&é%%%%‘%kééﬁigé*ﬁgaéQéQided with an electrically-
conductive coating, especially in the form  of
metal coating (24) after it is applied to the

seating surface (15).

8. A process according to claim 7, characterized in
that a screening cover (14) is used that consists
of an electrically insulating material, and the
seating cover (14) and sealing compound are both
provided with an electrically-conductive coating,
especially in the form of metal cover, after the
sealing compound has been applied to the seating
surface (15). |

S. A process according to one of claims 1-4,
characterized in that electrically-conductive or -
isotropic .plastics are used as the ‘sealing
compound.

10. A process according to one of c¢laims 1-9,
characterized in that the screening cover (14) is
mechanically fixed after it is placed on the frame
(12) . '

11. A proceés according to claim 10, characterized in
that auxiliary means (18, 19, 26, 27; 28) are used
to mechanically affix the cover, and the auxiliary
means press the screening cover (14) with the
screening seal (16) against the frame (12).

* [ L L} S *



11: A process according to claim 10, characterized in that auxiliary means
(18, 19, 26, 27, 28) are used to nechanically affix the cover, and the
auxiliary neans press the screening cover (14) wth the screening
seal (16) against the franme (12). -3- 12. A process according to claim
11, characterized in that the auxiliary neans conprise a spring clip 13. A
process according to claim1l, charactergzed in that the auxiliary neans
conprise a screw (26). 14. A process according to claim 11, characterized
in that the auxiliary neans conprise an opposing housing part (19). 15. A
process accor d2ng fopgiogenslaccomdiagt &0 ddrim thatchavagterizadyipeans

conprise spring shegheMidl PakiFidLy  méBhs! NGt LsNal NS EeBIAG Cover
(14). 16. A process according to one of <clains 1-9, characterized
in that the screenith§’cover (14) is adhered to-the frame (12) with the

screening seal (16) after it is placed on the frame (12). 17. A process

according to ai m16, characterized in that an hesj ve_or wet .

Gl ect 11 oal | y- ddndubs Precatsepsreraios day ke oThoarPHEEERECER. 1s. A
process accordi ng tbatl &8he duxitharpcheansedompribeatat sergeal26p.conmpound
I s hardenabl e by heat or radiation, and it is hardened after the sealing

cover (14) is placed on the frane (12). 19. A process according to claim
16, charact erilfed PnPHeSesEn agcOTCiingalioy-Tohiduct I vechasarbprazedc ior

hot-melt adhesive itaaSeenas ddhes BEAH NGO WHhpANS t 3% Seppesiing cover

(14) is adhered af%%hsi%g gagLa?fg)Qn the frame (12) Dby increasing the

15. A process according to claim 11, characterized in
that the auxiliary means comprise spring sheet
metal parts (27, 28) that are on the screening
cover (14). '

16. A process according to one of claims 1-9,
characterized in that the screening cover (14) is
adhered to the frame (12) with the screening seal
(16) after it is placed on the frame (12).

17. A process acqording to claim 16, characterized in
that an adhesive or wet electrically-conductive
elastomer is used as the sealing cdmpound.

18. A process according to claim 17, characterized in
that the sealing compound is hardenablé by heat or
radiation, and it is hardened after the sealing
cover (14) is placed on the frame (12) . |

13. A process according to claim 16, characterized in
that an electrically-conductive thermoplastic or
hot-melt adhesive is used as the sealing compound,
and the screening cover (14) is adhered after it
is placed on the frame (12) by increasing the
temperature at the frame (12).
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temperature at the frame (12). -4- 20. A screening cover (14) to screen
an electrical or electronic circuit (10) from absorbing and/or emtting

el ectromagnetic i nterference fields, whereby the screening cover (14)
is provided with a seating surface (15) for placing the screening cover
(14) on an electrically-conductive frane (12) surrounding the circuit (10),
and the seating surface IS provided 4 with an el astic and i
el ectrically-conductive screening seal (16) that projects beyond t he
seating surface (15), characterized in that the screening seal (15) is
made of a sea®® ng RoPPERARILEP 1FOVST déldbntPhecsesn ff |Kh9eceiqak)or21. A

scregning' cover eléé%%&ﬂﬁéﬁ)ciiéhit0|€d6m ﬁibm(ﬂﬁﬂéﬂiﬁiﬁqedaﬁﬂléhat t he
seating surface (15)..is, an edge, and thetscreenlgg geal 8%6).£f gégced on
the face of the edRtt®Ng ACLleGhrOBRORNG L oy &P ET5EESPEFNg “* 0% cl ai m

20, characterized whetdtny the seatenpngucbzee ((13) iis gubeiddpd whtht he
screeni ng seal (16 : d dogg. =23 A l: .ng ve lng to
one of clains 2o-£§,§§%§?§§t§P%?§8%lfiﬁ%uf?ﬁepgggég iﬁg&§¢%f§%§§§ggas t he
shape of one or noteveral (g beadsaplealepyrigally-sepdugkiyecofepme

according to one of1g] ak@Brsthdiy Shrect@iigedio), tird the seaeengng seal
(16) consists of an electrically-conductjve el astoner, eigggéally bgsed on
A

silicone or pol yur®¢REdee wi t+s el REINERY v- &dtduct PPe 1 F C 25an
screening cover elaceoichhby-cémductive mscraéniokaraedbri(ds] i thahat the

eIeCtricaIIy-condug;&ygbts beyond the seating surface (15),
characterized in that the screening seal (15) is
made of a sealing compound (21) molded on the
seating surface (15).

21. A screening cover according to claim 20,
characterized in that the seating surface (15) is
an edge, and the screening seal (16) is placed on
the féce of the edge.

22. A screening cover according to claim 20,
characterized in that the seating surface (15) is
and edge, and the screening seal (16) surrounds-
the edge.-

23. A séaling cover according to. one of claims 20-22,
characterized in that the screening seal (16) has
the shape of one or more sealing beads (l6a, b).

24. A screening cover according to one of claims 20-
23, characterized in that the screening seal (16)
consists of an electrically-conductive elastomer,
especially based on silicone or polyurethane with
electrically-conductive fillers.

25. A scréening cover according to -claim 24,

characterized in that the electrically-conductive

[T



-5- el astoner has an adhesive or wet consistency and can be hardened by
heat or radiation. 26. A screening cover according to one of clains 20- 23,
characterized in that the screening seal (16) consists. of an

el ectrically-conductive thernoplastic or an electrically-conductive hot-
melt adhesive. 27. A screening cover according to one of clains 20- 23,
characterized in that the screening seal £16) conprises a sealing core

(23) consisting of an electrically insul ating elastonmer that is provided.

with a netal coating, (24). A screening cover according to one of
clains 20- 27, char%%%%??%%ﬂ PﬁstﬁétqqhQ§i%ﬁs?§ ¥eta GRASAStonky and
i nsul ati on. can be hardened by heat or radiation.

26. A screening cover according to one of claims 20-
23, characterized in that the screening seal (16):
consists- of an electrically-conductive
thermoplastic or an electrically-conductive hot-
melt adhesive.

27. A screening cover according to one of claims 20-
23, characterized in that the screenlng seal (1le6)
..comprises a sealing core (23) consisting of an
electrically-insulating elastomer that is provided
with a metal coating (24). '

28. A screening cover according to one of claims 20-
217, characterized in that it consists of a
metallized insulation. -

A



