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" COVER LAYER I'N FILTER UNIT FOR CONNECTORS  Description Backsgsound of
the Fndentlon The invention relates to a filter unit for connectors
cohpr|5|ng at | east one substrate nade of electrically insulating
material and having two nutual |y opposite gides and t hrough openings for
contact elenents of the connect or; capacitors situated on at |east
one of the two oppo- site sides of thejgdbstrate in the region of the
t hr ough openi ngs, each of said capacitorsS conpris- ing at | east one
first conducting layer in contact with the substrate, a dielectric |ayer
and a second con- duct COMER BAYER, IRIFILTER INIT FORt CONNBCTGRSES| vat i ng,
electrically insulating cover | ayer di sposed above each of said
capacitors, said cover layer conprising at |least one first flexible pas-
sivating, ®lectrically insulating |ayer having a | ow noi st ure absorption

coefficient, and a second hard g,.xhLa¥%&ls of he* nfidd I ter unit is
di scl osed by Eur opean Patent Ap In electrical
transm ssi on engi neering, pulse-type signals are |ncrea5|ngly bei ng used to

transmt inform- tigga. maén&réavxfbnaeeslt%carmeér%@trmre&mece&éeoﬁype si g-
nals can be broken down_into a series of _sinusoidal nal s haV|6€_

i ncreasi ng fr eBEEHEY, 3% 1828% A gpatgats gade ofapifstrical lgn"‘i%af:%@em
si gnal s haei ngrsamlagdm Havlifig toefittally opfoditeUsidel ard U‘ﬂfm@hs&)éhfzngs

computers, hig n ahertz r.eqgion_gQr
into the gig ahg : Zco?geam efemerxrgx &C %ije connecQor, pac:.tors ng situa e

at least one of the two sides of the substrate in the region of the.

through openings, which capacitors each comprise at least one first

conducting layer in contact with the substrate, a dielectric layer
15 and a second conducting layer and there being provided above each

of the capacitors at least one passivating, electrically insulating

cover layer disposed above each of said capacitors.

Such a filter unit is disclosed by Buropean Patent Applica-
29 tion EP-A-0 299 563,

In electrical transmission engineering, pulse-type signals
are increasingly being used to transmit information. As knéwn in
electrical engineering, pulse-type signals can be broken down into

25 a series of sinusoidal signals having increasing frequency, the so-
called higher harmonics. In the case of signals having a high pulse
frequency, as is usual in the case of computers, higher harmonics

may occur in the megahertz region or even up into the gigahertz

region.
30
The steepness of the pulse edges, also referred to as the
rise time, likewise plays an important role. A normal rise time of
one nanosecond corresponds to a higher harmonic freguency of
approximately 350 MHz, regardless of the pulse fregquency itself.
35
Such higher harmonics are found to be very troublesome. In a
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2 The steepness of the pul se edges, also referred to as the rise tine,
| i kewi se plays an inportant role. A nor- mal rise time of one nanosecond
cotresponds to a high- er harnonic frequency of approximately 350 MHz, re-
gardl ess of the pulse frequency itself. Such hi gher harnonics are found
to be very trou- blesome. In a space in which various interconnected

el ectroni c proggssd iy vﬁﬁﬁﬂr\%ﬂé@é Méfésnﬂs&%&aéfeo@y&ﬁ% bLydRssignabgaar e

present i nterferences readil y 0OC- cur e Information prOCGSSI ng as a
consequence of 3FPRESHFRARE, IPRATABAIRVISE YRR S1g8aLh aratRieseRtondBkerfayenaesune a

proportion sucheidiay étRArCOH t8E1intdPrdtieN| fi@cOisingOis QX HeBuesTBE @S 1S
no Ionger pos\fvhbl e. In order.to be able to keep the total interference

| ev- as | o azheﬁoggﬁ‘ﬂm%c §ignals. Sy ga?srfeaert@é 73y AEFWL, P BFORATEAP™Y he

undeS| r abl® hi ghet that repei Corfreet| N6t RMifGbIHerr eRiMAkP botbhibers ik he
desired information si%ngil be- ing excessively distorted. A capacitor is a
conponent whic R SBYTABI® for this pur pose because its reactance is
inversely proportional to the frequency. That is to say, the reactance is

greater for relati Vﬁbyozjd@é’ {d SQUa%ﬂ% 65& gﬁ‘%@{ 'Jt}ggﬂﬁ%rééz%% 2% as

Eur opean Patent Application 0,124 erred ove c oses a
filter unit foRCENBRESEPEE/ Ftuds @Hc‘f%ryc{’cﬂ/éﬁe |4y texs Wikh l?élﬁsé'&eon t he

capaci t or o Anuhdéi kabXeO KEFhdraNSimos O Ereferiches GaRasd Ta@feriu%té@ rmﬁs&t of
glass and an gute gover | ¥er covering, the inner caqver, |ayer_ is de of

silicone. This BﬁmoF‘%e?elqga?’éﬁ?s?'ge@ngiﬁtpéb?% f‘o?al’faal rly

| arge surface &iﬁﬁ‘S:Lb& cofipatfeit which hiad sﬁﬂ&@letm e pitpesk Bddagseatsi N
the gl ass becagne..t i ncreas nperature ow ng to. the

di fferent terrp@?acitﬁlr"ée 13ef?‘fecfls%ﬁ §r%?1°5 ‘%vlkg ré? E%"'@Bﬁ?‘?"‘B&%ﬁlﬁ {I‘he out er
| ayer is conposeyl éhe sidactame, is \giregterhéer xehativelpilowufequefi¢iesi timn

ggsfe];| c: ggge n?b§th‘i5§er |f§e&&gglgsbl e to penetrate the capacitors via the two

In the filter unit described in EP-A-0,299,563, each of the
contact devices of a connector is decoupled to earth {(chassis) with
the aid of a capacitor. The filter unit is manufactured by the so-

20 called thick-film screen-printing technology on a f£lat substrate.
Such methods permit capacitors to be inexpensively manufactured
which have an inductance low enough to attenuate signals effective-
ly at high frequencies. The capacitance value of the flat
capacitors produced in this way is directly proportional to the

25 surface area of the mutually opposite electrodes and the relative
permittivity of the dielectric material present in between, but is
inversely proportional to the distance between the electrodes.

In the known filter unit, the capacitors are covered with a
30 protective cover layer, which may be made up of various sublayers.
Previously, silicone, which is flexible and has a low moisture ab-
sorption coefficient and a high mcisture diffusion coefficient, has
been used for all these layers. As a result of its flexibility,
silicone is very suitable for use over fairly large surface areas
35 because it readily adapts to the expanded form of the filter unit

at higher temperatures. Usually such filters have to be washed
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3 I'n another filter unit, as described in EP-A- 0,299,563, each of the
contaci devices of a connector is decoupled to earth (chassis) with the aid
of "a capac- itor. The filter unit is manufactured by the so-called thick-
filmscreen-printing technology on a flat substrate. Such nmethods permt
capacitors to be inexpensively manu- factured which have an inductance | ow

enough to attepftetohshFadtidingSyf aCkditabye 3b1{drt) ifé%ﬂla@él(y 88ea EBE- capac-
itance value of the flat capacitors produced in th is directly

proportional t8e%%Fe RQNeVsEe aifect GPet‘??é’“ﬁﬂtaéiﬁ’FlasPdop%F Fea| %:l:tﬁrﬁﬂ%’é’eand

the rel ative pesivents wrbynéa‘aeahesﬁhedreeuézexameerisaé dem&&aa watebesoreen,

but is |nversel %er oIEortlonaI to the %ag nee bet, weeg: % el. ect.r odes.

In the filter GAl TENRE £ FSnTPeAT A Sﬁ?et A& AP ST YaF 55y er ed
with a proiecttant toviaiohisegr vatslyi sbllutaynabeasa@d@ wshdhgy dioroesamplie) ayer s.
Previously, si CORGR | | fyef n et rp-
tion coeffici e%itmsgn Idgg vQ%%l got%u%e f#ﬁ% g%&?zgﬁé@%%ﬁ h%gss%ggﬁlgused
for all these Fagrdpd. °“As"htbr &Big Eodyenty smqissyre can| panptratiel thone is very

sui tabl e for usgp#yesr,l alfh nbat @erouitiag rakChn BEORWELId bréfadihy adapts
to the expanded form of the filter unit at higher tenperatures. Usually

such filters hEAFaP® 353 ERSWY: after manufacturing by a suitable sol vent.
Previ ousl y0 used sol vents, however, af- fect t he ozone | ayer and, therefore,

| t ti I t t d t
oA Ve SOl Ve By e ey B R S G b 7 B UL
to dei oni sed watnprised at sdsdratsesitin a/\/aSi'smgcpvéronayaaca:rplae,fxtét)mtqwm\ll ded
o ® LoNCOcd R8s 260 Ehish Lfhle ofl i SAUaLE HB'L IRAoOYoPLL T 1IN 2

sol vent, noisture can penet rate the CapaCI ort crrcultl ng or a
| ow di el ect ri clayesaRf GnAesRM; BRferial Fovering the top surfiaeesoA €he130, 780 a

dual in- Ime PasR AT mse cf&rsﬁwatb@mm Qlasmrm&l%sm&s%upétfeé&stﬂtth a
first cover %niéof a BCE/St mat erial covering the bottom surface of the

substrate and PR IRECEDN dRteTifd 15 Mhagd KOPBMPIES ther FLRStRRAEEERY t he top
surface of thebstibgtnaai:@actbiveénd iofSthe known device, the first layer is first

applied to the bottom surface and partly to the peripheral surface
of the packaging; next, the second layer is applied to the top
20 surface and, again, partly to the peripheral surface, thus produc-
ing a cover layer at the peripheral surface that comprises two sub-
layers: a first sub-layer that is resilient and moisture resistant
and a second sub-layer that is hard compared to the first sub-lay-
er. Since by a suitable choice of the first and second materials a
25 good adherence between them occurs at the peripheral surface where
they overlap moisture is alsoc prevented from entering the inside of
the packaging via the junction interface between the first and
second layer at the peripheral surface. However, in the known
device the overlap of the first and second layers at the peripheral
30 surface is only established because of preventing moisture to enter
the device via the interface between the first and second layers.
The bottom surface is entirely covered by one cover layer, i.e., a
resilient layer, whereas the top layer is also entirely covered by
one layer, i.e. a hard layer. Therefore, the known device is also
35 not sufficiently resistant to deionised water solutions used in

washing; especially, moisture can penetrate into the known device
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4 ‘material is resilient and noisture resistant and the sec- ond material
I's hard conpared to the first material. Dur- ing manufacturing of the known
device, the first layer is first applied to the bottom surface and partly
to the pe- ripheral surface of the packagi pg; next, the second | ayer is
applied to the top surface and, again, partly to the pe- ripheral surface,
thus produci ng r6@eEnd Bieke Aovkiidahes ot PP bBLLGHIELAGES | ARing YAELELS VO
sub-layers: a first_ sub-layer that 1S resilient and noisture résistant and
a second sub-| ¥&P dedgprised wafed- conpared to the first sub- layer. Since by
a suitable choice of the first and second materials a good adherence

bet ween them occurs _at the ri pheral surface ere.th overl ap noi sture
is al so prevented f Fgﬁ?%?ﬁ‘egﬁfﬁgtmqﬁﬁlﬁﬁ %fmgmf?eg"pﬁﬁééﬁﬁﬁ a&/'r"é{)ttqﬁe“mt
junction i At er ffacecdpebuizes {davht ch tiwo adtires elayefls Imaycbe aked v phé iqabes al
surface. However. i I,ce the overlap of the fi and _second

| ayers at the %(%F?llp%-hgerezflfi qur g%% lgge%rﬁsyc%mgf’ﬁﬁc?i‘) h%fc?sﬁe%xé‘{ééeoﬁecmg
preventi ng noi sever leyer wfesiltifonele This knpen chebinattorf af ccdvatrwbayershis fi r st

and second | ay ghgas clBfe HOk! M-SV fACE diteflls SLLLL LGRS B0 dike B COVET

| ayer, i.e., a resilient |ayer, reas the top layer IS also entirely
covered by onethayRechapical gtiesees |inythe glars beeame, tehdighovishdinpreasy s
al so not sof fi Ghgnienpeffinirétcilhg!d URé AliesalntalGipesiite LdetRscitsRy drdd

washi ng; especial lly, noisture_can pene- trate_into the known device through
the first covef P ePhrFRE: BEFIHH 50F PEERY LAYy 15RoRPRsedneE e idéPeRfrsed
wa- ter. Thbidgthhesta biigh heisturendiffusicn coefficvemts mMoidtukraridimhén of the

type nmentioned [ LS | etel y. noi sture- and
cont am nat i on- rag%ee};tpgﬂ%&ggieen tl c\(/\%gkftr?%gin}"s)lac%r? %’é’a Bl rvmﬁfyﬁraéi oni sed
water. Summary of the Invention To achieve this object, . the invention

provides asfilter uihi diebh®rabay SnfERlbANR0) WiBy GNEr ACLRE 2R B that
the first flexible |ayer substantially covers the top surface
the type mentioned at the outset, which is completely moisture~ and
contamination-repellent, even if washing is carried out with deion-

ised water.

20 Summary of the Invention

To achieve this object, the invention provides a filter unit
of the above-mentioned type, wherein the cover layer comprises at
least one first flexible layer substantially covering the top sur-

25 face of each of said capacitors and having a low moisture
absorption coefficient, and a second hard layer at least entirely
covering the first flexible layer and having a high moisture
absorption coefficient and a low moisture diffusion coefficient.
Such a combination of cover layers is extremely moisture- and con-

30 tamination-repellent. An additional advantage is that moisture left
behind in the capacitor can still escape from the capacitor via the
first cover layer, which has a high moisture diffusion coefficient,
and can be absorbed in the second cover layer, which has a high
moisture absorption coefficient. This provides a dry cover layer

35 between the capacitor and the second cover layer. Furthermore, the

flexibility of the first layer ensures that consequences of differ-
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5' of ‘each of said capacitors and said second hard layer is nade of a

mat eri“al having a high noi sture absorption coefficient and a | ow noi sture
di*f fusi on coefficient, and covers said first flexible layer. Such a

conbi nati on of cover Iayers is extremely poisture- and contam nation-
repellent. An additi onal advant age is that moisture |eft behl nd in the

capacitor can_s |II X the. c r via the f| v ayer
whi ch has a hi g% rretl)ng ure c?e?gls‘flgﬁtigpggﬁ%q %ﬁ?,cagﬁ%;tggﬁ soregg%éi n the
second cover |(aged), larnmhrh@sarﬁmdghrm 3 tﬁseeei:aééymnipontameﬁn thiectase .
Thi s provides 160 n the ca- pacitor and the second

OB TR e RO BT,

cover |ayer. ernore Ity of the first |ayer ensures that
consequences of different tenperature coefficients between the capaci- tors

and the sgcond (har:d)alzayef ehb8dalene] ked. tiklztS1dyerespneaid!doyer RQetant in

t he case of falr 353 surface areas. In a first enbodi nent, the
first layer o ’ﬁeﬁ FCPrer conprises silicone. The second | ayer
conpri ses preferably epoxy In the filter unit according to the

i nvention, capaci- LOrsS W %Cla are 1 59V eé i.th tor;ce cover .l ayer may be
| ocated on both si % B the Xobste f"gf %r &F s 8PS ﬁ't’ion of the Draw ngs

The invention will be explained in greater detail be- |low by reference to
some exeqgl ary e”b‘iﬂ' ﬁ&%h@r EKE& Tal:i-é:% n&”&'ﬁt tHe ﬁx@&&%ﬁ“t&%&{t&ge
attached draw ngs, shows, perspecti ve,
embodi ment of “hheh ﬁre tadd aﬂvqreﬂrwzethvﬂmcmm layrs par tbg %@H@éﬁda%ﬂbpth
Fi gure 2 showgigéed cdtinkakstedescal e, a section through a single el ectrode
part of the filter unit shown in Figure 1 and connected to a connector.
Figures 3a, 3b and 3c diagrammatically show vari -

Brief Description of the Drawings

15
The invention will be explained in greater detail below by
reference to some exemplary embodiments of the filter unit as rep-

resented in the attached drawings, in which:

20 Figure 1 showsg, in perspective, an embodiment of the filter

unit in a view with the parts taken apart.

Figure 2 shows, on an enlarged scale, a section through a
single electrode part of the filter unit shown in Figure 1 and

25 connected to a connector.

Figures 3a, 3b and 3¢ diagrammatically show various views and
a section of an embodiment of the filter unit for use in a four-row
connector.
30

Detailed Description of the Embodiments

Figure 1 shows layer-by-layer the structure of an embodiment
of the filter unit 1. The flat substrate 2 has through openings 3
35 with a mutual spacing which is such that the filter unit is suit-

able for mounting in a two-row connector. A first electrode 5 com-
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ous Vi efvvs and a section of an enbodinent of the filter unit for use in a

f our -row connector. 6 Detail ed

Descri ption of the Enbodi ments Figure 1 shows | ayer-by-I|ayer the
structure of an enbodinent of the filter unit 1. The flat substrate 2 has
t hrough openings 3 with a nutual spacing ich is such that the filter

unit is sui tab}p@s&i)rof MPURGLAGE B1 e a1 eordiiRaGE Rhterfal iaféx%t nfliggt rode 5

conposed of a [ayer of electrically conducting naterial and havi ng t hr ough
openi ngs 6 whi ¢hrehed epaniased ¥bBidsare sisprtedpsndst 8o aoreesnondukm tBpeni ngs
3 in the subst kAt6ugh berRhoY Vel tHRVEibdthets BDss beiddadever tREesbbr ough
openi ngs 6 have | ar ger diang#er han the through openings 3 of the
substrate 2. PFEOTed Th i ntPS FPEquol eRALRR Sshave 3 }%787: ArgterytBpRct 1 ¢

mat eri al whi ch thasthroughe opemitigagl \wfsthel substirate t \r Pridepesti nhe ﬂrls,t o The
di aneter of sai .Qpeni LS..prefer- ahly.equal .t or_slightly
| ar ger than, tﬁge%rgr%%g;rl go'?rltaﬂglstﬁ?gu‘iglﬁﬁg%téﬁf:n“é%%lglﬂws ﬁ%h g‘aﬁs‘fﬁf e 2.
Provi ded on t hepbriiagly siteatedethnoudh qrenttees89 nade of electrically con-
ducting material and having a through opening 10, which el ectrode patches,
together with the first elec- trode 5 and the dielectric layer 7, formthe
filter capaci- torsThadapetan phdaifathueugh Pparingsr B e prefrrably lequpbi nt ed

end 11 sunpoundbpnGrt BEigritl pUGRgOPEREAT th Aldetdie ot AR eRcbubR SpdngAgd N
t owar ds an edge of theltsub- strate 2. Wth the electrode patches 9 Situated
as shown, a fiFPetPeUfTRSEaE® o FRATIPEL (o ERP fBYST 7t 3R PORFICOARRAGRehA i ng
a relatively snafé ofi éartspeiilpgednduthibgondterial anagmividglea @hréughinopen-
Al t hough not negesgar\; %h %It 5 E ‘g_‘ p h 9 1 ext .n% al ng_Lhe wal |
of the through o eni’ngslc %ertﬁ‘g % %g ?egfg{%?géﬁrow ea" SnPr 5 B1%6ct T Ode
patches 9 are & ng §l_?e cdedectirdgekayes tndom $beofid teovaspatibpes. 2theoklec-
electricahby | R3HADLIIhTBS Grkalrr WIDRRE S thEPESHEYS HBEM WSrdthaiss NavVE a
di nensi on such t hat _

the through opening 10 and the wide end 12 extending towards an

edge of the substrate 2. With the electrode patches 9 situated as

shown, a filter unit can be manufactured for a two-row connector

having a relatively small pitch spacing in the order of magnitude

20 of 2 mm. Although not necessary, the electrode patches 9 may extend

along the wall of the through openings 3 of the substrate 2. Pro-

vided on the electrode patches 9 are a first cover layer 13 and a

second cover layer 22 of electrically insulating material, whose

respective openings 14, 23 have a dimension such that the filter

25 unit can be fitted over the contact devices of a connector. In this
case, the electrode patches 9 are connected in the assembled state
to the contact devices of the connector by means of soldering and

the first electrode 5 is soldered to the connector housing.

30 Figure 2 shows, on an enlarged scale, a section through an
electrode patch 9 of the filter unit 1 shown in Figure 1 and con-
nected to a connector, as seen from the narrow edge of the'sub—
strate 2. The portion 19 of the electrode patch 9 extends along the
wall of the through opening 3 of the substrate 2. Accommodated in

35 the through opening 10 bounded thereby is a connecting pin 15 of

the connector. The connecting pin 15 is joined to the electrode
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the filter unit can be fitted over the contact devices of a connector. In
this case, the electrode patches 9 are con- nected in the assenbled state
tqQ'the contact devices of the connector by neans of soldering and the first
elec- trode 5 is soldered to the connector shousi ng.

7 Figure 2 shows, on an enlarged scale, a section through an el ectrode
patch 9 of the gatkh ex bymetanlr sh@wmdémtEi gtk ef ik s8 Néll eR@ARRC B etk tcenﬁected
connector, as sgen fr mbé ggr rhowe e a% t he su sthate 2. The (g n 19
of the el ectro S B 88 &t SRt EouFIRT,OT FRe G Peston: RE R9RPS 58§ "3 of
the substrate 2. Accommpdated in the through openi ng 10 bounded thereby S
a connecting pin 15 C T, t ed.to
the el ectrode patch %feb%/&?nségggmgf LP Pﬁfgpfl{fﬁﬁ nygsgf%lage’g ro g&%ﬁ g
connected Po a adapinipg @’Fld.ehé“:h@ldﬁd @ewapﬁhet@oﬁlmredeibyfn‘!}anél@f ofol der

17. The sutb%tn@a;c%mZaxsﬁ st:.i‘eerf I éﬁzﬂl’thyraﬁeté&r@r:ect%aﬂ% € PfBna@sed oOf
al um ni um oxi de $err%Qerr , the capacitor_elec- trodes of an all oy of
pal | adi um and s Y EheoHors qhé‘(‘:t‘fatréqb? di ffenentt diedreteic yRre[err]) .

|b t is gbvi ous '([jdmlaym mapmla hb;ttf lﬁis.‘d&hd Cﬂflebﬁtsﬁt;ﬁé_rgyelé’ctﬁic S.lébéﬁ%ﬂef'ﬁhémy
e used instea ane s e dielectric. la e situation of the
capacitor el ect¥ r%ﬂ %Qﬁl‘ caﬁagbt‘ﬁ'e #‘?ﬁté?%??aﬁge% TR t g?)é‘@f‘ exrapges

st ruct ur e 1$howwiith ﬁsgeq:ta to. the stAlcthea sthovmvanc Picpirel ayers 13, 22, provided
with through openings 14, 23, are provided on the el ectrode patches 9 to
protect the filter unit against noisture and contam nants. The first |ayer
13 is manuf act ured fAtoh®asts texicover davers AP, [22vi prpviided wmotk tthrougtbopept | on

coeffi- cient amngshighosDiastURvdddd Uai R enRRLLEd SAtchelhg SPEEOLIAMR 22

S corrposed of a rigid material having high noisture absorption coefficient
and | ow noi st urféLERT PRt sﬁgéf‘tn%to@f’ﬁté‘f‘érﬂnd cpntapipantss HWesfitisthlaveral 2ri al

for the fiisst lisyminutdctudear ffm £PDENibTe msﬁzeaamamﬂ@q@wf:ﬁuistth& @8c- ond
| ayer. Such a caonbj.nati o of . cqver. L ayers

2
protection for THRTCEPERS féfleé’ afis ot |"‘§t‘ﬁt'r°§e %’cfofr&’ﬁh?rh %Fée%ﬁtd@% al so

resistant to second 1ayer 22 is composed of a rigid material having high mois-

ture absorption coefficient and low moisture diffusion coefficient.
Silicone is a suitable material for the first layer 13, whereas

20 epoxy is preferably used for the second layer. Such a combination
of cover layers 13, 22 provides excellent protection for the capa-
citor against moisture and contaminants and is also resistant to
washing in deionised water provided with a standard detergent, for
example 10% Lonco Terge 520 D. Because the first layer 13 is flex-

25 ible, it absorbs the difference in temperature coefficient between
the electrode patches 9 and the second cover layer 22, which is
important, especially in the case of fairly large surface areas.
Because of its low moisture diffusion coefficient, the second cover
layer 22 prevents moisture from being able to reach the capacitor

30 of the filter unit, which could bring about short circuits and/or a
low dielectric breakdown voltage. If desired, the first layer 13
may be made up of various sublayers. The same applies to the second

layer 22.

35 Figure 3 shows the structure of an embodiment of the filter

unit according to the invention for use in a four-row connector,
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washi ngj in deionised water provided with a standard de- tergent, for
exanpl.e 10% Lonco Terge 520 D. Because the first layer 13 is flexible, it
absorbs the difference in tenperature coefficient between the el ectrode
patches 9 and the second cover |ayer 22, hich is inportant, es- pecially
in the case of fairly large surface areas. Be- cause of its |ow noisture
di ff usi on coef tépficahers bpingSormed on the two flat sides of the substratg ofpn(g

cover layer 22¢pd @\ efdyS uHPE SEHMELESM, DehdAapbiL 0@ Jl%ﬁ@dlstb&:%ﬁéﬁzhgr of
the filter unit, which could brin about short circuits an r a]ow

diel ectric bresRdBRAIRPIR Eijder | ynigeshqumqin Figugs 15309 ipdicated by the nade up
of vari ous subhﬂg&&éfer'&hee SAeraEN| Ties cbﬁretslpendmgoraiek-ayard @Pements Figure

3 sh fhfI h
chove % FUGLILS S 0 SRROTERL Bt B0 b oV U ESALRY 0 1

invention Tor G88
two flat sidesthd sahe r&ﬁbsimtmn@ﬁ:alshebﬁtlnremdgﬁ witmaFpyoee Biguraedt ayer s

and el ement s ogtLaoRUdkRG, Wntfle KOMDLL 17, SndtBbl SBOID Nolall by e

i ndi cat ed by t sanhe reter- ence nu e correspon |ng ayers and
el ement s sit uavékh partshbrojgmosvax frpmionsubistr side andiFigure 3rswithnpagfiscat ed

by the sane refeRRCLHUERER e dibr PRI Siod 4¢ ttheafmwﬁm@ S¥opadly shows
a section simlar to Figure 2, whereas Figure 3a shows a view with parts

broken awdy frbPn'd8eiFveRtial-de and Figure 3c with parts broken away from
the other flat side of the filter unit accord| ng to the invention. The

el ectrode patches 9 on_ei.ther, . - strat rran ed so
that the el ectrode po% (?ﬁggtré’dﬁkﬁ’%ﬁgﬁ‘?el é 5 ?:?It efvﬁ%‘%u? ﬁﬁ &rsg g
t hrough openi ngse areanyedvsactiat thenel extededs] patchelsed shibst ri:@ﬂengart@ tiee

e rode patohes o ;ce %[SQ Jggoﬂ%L&?%’eg%dlgégcﬁet rou %\%pgér’ﬁéngg%élof t he

openi ngs are provi e ot
substratel® i sof Héﬁe#@sesrstﬁr Bpd tdedelnrtapde patehesd®’ pateneiogoko Ghe twe.

spectively, oOnkynRRo@N@ont 4 Chrduldf SpERshéAbee pHGiRRAM bS the other side
4'. Bach through opening 3 of the substrate 2 is therefore sur-
rounded by an electrode patch S or 9', respectively, only on one
side of the substrate. The parts 19, 19' of the electrode patches
20 9, 9' extending along the wall of the through openings have a
length such that they do not make electrical contact with the elec-
trodes of the capacitors situated on the opposite substrate side.

Two cover layers 13, 13' are located on the electrode patches
25 9, 9'. The properties of the first cover layer 13, 13' are the same
as those of the first cover layer 13 of the device according to
Figure 2, whereas the properties of the second cover layer 22, 22'
correspond to those of the second cover layer 22 in Figure 2. The
first cover layer 13, 13' is again preferably manufactured from

30 silicone and the second cover layer 22, 22' from epoxy.

The two first electrodes 5, 5' extend partly along the narrow

edges 20, 21 in the longitudinal direction of the substrate 2.

35 As a departure from Figure 3, the electrode patches 9, 8' can

be arranged in various ways. The electrode patches belonging to the
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19, 19' of the electrode patches 9, 9' extending along the wall of the

t hrough openi ngs have a |length such that they do not nmke el ectrical
contact with the el ectrodes of the capacitors situated on the opposite
substrate side. Two cover layers 13, 18" are |located on the elec- trode
patches 9, 9'. The properties of the first cover |ayer 13, 13" are the sane
as those of théhfouybtopemings Iﬂmtea&dﬁachmwavia:eoamocmm hay ,Ffgtire 2,
whereas the pr ties e 1 I rL,es dto

9 those of theggefgﬁd r%oe%vﬁtdgg e:tr'il gg‘g}?rﬁﬁg%{e& a%&f%&t ggd %got\glhgér ggléyer

13' is agai n pst¥ateablry thariuifsac@ﬁuaeauﬁst@atslwm-@une numrldéﬂa wibh ;atd leaster

| ayer 22, 22 E&@%@Q%vthmufhw&n%wﬁfttﬁétl @'ﬁ&s@ d‘?ﬁ*&.on O@&#ﬁn@opa”'y

al ong t he narrow edges 20 ongl tu I na
substrate 2. the AbToughegERiGsE Gf BrFdd Ghreolynn mag ke sitvaied PmcBResidy o

Cﬁn behar r angedflﬁhevﬁms@g&éé\/aﬁﬁ thzhelaitesaé @8 ecHaat sém.ghe& QBgéxﬂﬁ:hEQ the |
t hr ough openi ngs_situated.a acent a row.or exanpl e,
be provid- ed ?ﬁr SXetP c?ag‘%’%ﬁen (fﬂ"f%#lé:ﬁﬁ] Bey &e fhté‘agg%satgrigl?% °%f’ﬁ’the
case of a subssidd efvihechubstrptevi ded with at | east two rows of through
openi ngs, the electrode patches be- longing to the through openings of a

row or colum may be situated on one side of the substrate and the el ec-
trode patthes bel ongfomythe wiews trboyn fior Fégunepl 3n adfl o of etite, fowmwron Lidl-urm

may be situat eqezatunlb%cgg 'rngstéi‘?:%ugfix;‘)%ﬁt S.ILE 3Cclearly Ef;%gﬂi@%hxi: ews

shown in Figures 3a_ and our-row frlter unit accor to the
invention, it Fler® é%trﬁuf‘fW@BI‘é’Wh@R bpﬁbr%dfz% ofuthe @ubﬁtrarteotn Provisieh

sides of the subﬁt&aa@paecr&rsomd%slﬂﬁmmrea&chm&% %J&@tHPé“éffa&ntture
of filter capa ors of swtagiﬁe size, arable wth those of the two-row

known filter & &t PIPIERRLS with thoss ofR% FUBTRY, ko filieraunif the
drive towssds ahom imtRigisatl. oks andorseqaernces Uidtedf aliae &f dhed®fisviet yo-of

current integrated ¢ircyils, R%]}e]rfﬁ I S % 3 f.Qr. connectar,s _having a
. at arid. £
hi gh contact el enent ens’t Y, atoie o"'g""[e,‘sél"l Qhoge%ge high density of cur=

rent integrated circuits, there is a great need for connectors

having a high contact element density, that is to say having a

large number of contact elements per unit volume. The present fil-

20 ter unit may advantageously be used for connectors of this type.

Although rectangular electrode patches have been shown in the
above embodiments of the filter unit according to the invention,
electrode patches having a different geometrical circumference, for

25 example round, sguare, hexagonal electrode patches etec., can also
be used. Instead of round through openings, openings having a slit-
shaped, square or other section can of course also be used, all
these features being dependent on the shape of the connecting
devices of the connector.

30

Although the first electrodes 5, 5' in Figures 3 and 4 are
shown as a single layer on either side of the substrate, they can
of course also comprise various sublayers which each extend over a
portion of a substrate side 4, 4' to at least one edge of the sub-

35 strate 2.
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ing a Iarge nunber of contact elenents per unit volune. The present filter
unit ray advant ageously be used for connectors of this type. Al t hough
rectangul ar el ectrode patches have been shown in the above enbodi nents of
the filter unit ac- cording to the invent i18n, el ectrode patches having a
dif- ferent geonetri cal ci rcunference, for exarrpl e round, square exagonal
el ectrode patches eThe FilthF NP iBcPqbscPf CPAERSsadimjted dithgP ?Iﬁ“@ﬂ@’d‘e" s
olp_enl Rgs dopenimij.&aifﬁ/in the description and the f:.gures but it canjtgz tnd?cgl.f&lecrl1
slitshaped, squ er se tion can oirse, al s se t ese
feat ures bei ng™t¢ eﬁ’é‘ér)le % Bh VBRSNS Bt °Hg ¢ ﬁr?&l g’é 4 &0f csedgpg
connect or. the uhmrghonhdnf thist cedrectigdest 5s ﬁbsszblﬂtg:ucmesvand 4 are
shown as g singlie | ayar o g&:&&%&ﬁ'&esﬁ R‘ﬁh R% 1RGEAL "a&dme)élﬁéﬁo@&

NI ch eaCh

course al so conprise varrou -ers xtend over a portion
of a substr at epatiches £or4the éomaﬂleagf poRbipgtionst of Fesighess  €i)eand The

filter unit i|scdibitdtls €Y t8e do-Bhid R® f&i‘@ex%nbm% stARRuSed N¢osated in
the description and the figures but it can be nodifjied and ext ended in

vari ous ways wPfaTsLe: @8p%rdh Aifs PSrﬁ%éugﬁfGﬁ%e B‘PYt%lé"l ‘FR}‘PHFF%@ CeRFehi s
con- nection, électSodeowhidd %ct@ aG08 ha¥€is eléctiroaé,) ahidh&tphidiures Sdren oOf

sem condugting_la / ctrod hes for th f or,qat,i.on

conbi nat | s orr e sare artem belisel tEistes 88 atthed, 5107 SRTRt AP o s
The struct ur essefagateX dppdne, oo rmoeaodmedeclia-mf ldyeessithstdext éoninerabso the
conprise a cen I i a chassis el ectrode, which
structures ar eg{)ls"ggi%g’ E?\A t cﬂg%tgg%f%{ﬁ %;t ches situated on either side

t her eof .and separated by one or nore dielectric layers in order to increase
the filter capacitance still further.
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11 Cdai;jns 1. Afilter unit (1) for connectors conprising: at

| egst -one substrate(2) nade of electrically I nsul ating materi al
and having two I pposi te sides and through openings (10)

f or cont Km““t“lmu“ of the conhector; capacitors
situated on at | c one af the"twa , ,.0 osite sides of the substrate
(2) in the region of the through gs (10), each of said
capacitors conprising at |east one first con- ducting layer (5) in
contact with the subgtrate,., . .. -adielectric layer_ (7) and a second:
conduct i ng I dye? {’9})",5‘ difgt for.connegrols, LeRPIRA assi vat i ng,
electrically insul at abgleast one stbytratieayele sff epesericakiyénsaldtio§ said

capac- itors,,said.cover |layer, conprising: at..l -
first flexiBle Feisd, ,ha‘e’i'%gcttf?c%iﬂ??fﬁgfﬁ"’a‘ﬁigﬁgs“’e‘e %k %@}’8? i)
havi ng a | ow noiisgsirfer adxsaraot | lenents of tmoefdrectent, and a second hard

| ayer (22), char- . e st e fir Lb Mo )
sub- - stanti affﬁa%%\%%%s&ttégg?%%n sg‘?éﬁ%% S}IL e‘%ﬁ:ﬁ"rléogs g a%:%pés@i’? = bés
capacitors and sdi thesexosttatarih ithe eregit®)ofi the through cpenénpé, ®aphtadri al
havi ng a hi gh ngj . , 08 fficie Sture
dif 1 s Jo38 B tons e R SO0 GEE cns”F il AR Br i 1R

| ayer (1 3)0 2.coftdct|vith dhetsubstoath,ng dielédtziim layeniaadeansedradfdanst

| ayer (13) of said,cQv yersconprises siliicone. 3. Afilter unit
according to C Zdlurght%g %?'eérzgi gﬁ%.he sec-- " .ond layer (22) of said cover

| ayer conprises epoxgt lekstAché peesivatingaetestdiingl lyoixdvdahing opme? d@felai d

capacitors whi Cly;3LGes iadeloh 821 LhiePUBh-tBR, saia bdvir 28yebbndAeahed

on both sides of -
at least one first flexibdle layer substantially covering the top

15 surface of each of said capacitess and having 2 low moisture
abscrption coefficient, 2nd 2 sszond hard layer at least entirely
covering the first flexible layer and having 2 high moisture

abscrpticn coelficient 2nd a low moisture diffvsion coefficient.

20 2. A filter unit azcording £o Clzim 1, wherein the first

layer of said cover layer comprises silicone.

3. A filter unit accordinz to Claim. 1, wherein the second
lazyer of said cover- layer comprizes eroxy.
25
4. A £il<er umit acceriing to Claim 1, wherein said
capacitors which zre covered by zzid cover laver are lozated c©n
both gides of szig substraie.
30 : TrEER
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