Title: PRINTED Cl RCU T BOARD Abstract: A printed circuit11b Lgtéé%ﬁ
provided with an attachenent (3) which surrounds surface contacts 1) of
the printed circuit board (1) that are to be contacted by a printed
circuit board connector that covers_the_portion of the printed circuit
board (1) and edges of the printed circuit board (1) around the surface
contacts (11) and includes recesses (31) corresponding to the surface
contacts (11) assuring properruOmEECTROGIMEIAROONt acts (21) of a printed
circuit board connector. 11 August 2004

The present invention relates to a printed circuit
board with gsurface contacts that can be contacted by
contact elements of a printéd circuit board connector.

Countless embodiments of printed circuit boards of
this type have been known for many vyears. A known
problem of these printed circuit boards is that the
surface contacts of the printed circuit board can no
longer be contacted reliably by the contact elements of
the printed circuit board connector, if they are very
small and/or are at very small distances from one
another. It can happen that a contact element of the
printed circuit board connector does ncoct come into
contact with the associated surface contact and/or that
a contact element of the printed circuit board connector
simultaneously comes into contact with a plurality of
surface contacts, and/or that a plurality of contact
elements of the printed circuit board connector come
into contact with the same surface contact of the
printed circuit board.

Possible solutions to this problem involve reducing
the permitted tolerances during producticon of the
printed c¢ircuit board and/or of the printed circuit
board connector, and/or reducing the “play” between the
printed circuit board connector and a printed circuit
board that is plugged into it. However, these measures
are associated with wvery high production costs and,
furthermore, still cannot reliably and permanently
prevent faulty connections.

It is therefore an object of the present invention
to develop the printed circuit board in such a way that
the surface contacts of the printed circuit board can be

reliably contacted by the respective contact elements of
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boards of this type have been known_fer _nmany years. A known probl em of
these printed circuit boards is that the surface contacts of the printed
circuit board can no |onger be contacted reliably by the contact el enents
of the printedrimnteiiditadtd boartieebanectdr tdien drfe sy arengklyand/ or are

at very smal]_djstances frompne n%.h r. It gcan happen tgat a cont act

el enent of tﬁ%‘gi];ra}nﬁ/g’& Pt > Boar l@%ﬁ‘ﬁgﬁo r%ecg'PeﬁS‘FOE f-into contact
with the associ at edesuifracetsonimact agmekdor ofhathe aiaoataltén el erept of the
printed ci rcu]ioteq_?ard cq,lnnecto% si_mul t aneously. cones ,intq cgnta t with a

7T ace TOMTACES PYaRdPSF TR ® Pt Tt |y O te 5RpaLH

plurality of "L ace TBHENEs
el enments of ¢tdreppirdimigeduweifacai tohdat ts canmnaciear oM ddhftaceaat agt with the

sane surface_contact of the inted. circuit baard. Passible solutions to
C?rrllti/%ﬁatveefeem UnCIsnng{ t%epjbjé??ﬁqct%]&'%‘ﬂlte&éoﬁcr%s RIEFE°pr oduct i on

this problem
of the printied pricted bbecuhandiaradfertibedprinnt@citci 4 cuelioboard

connector, and/or_.reducing the "play". bet ween e rinted circuit board
Z prmﬁ:t%d ¢ ?F%ﬁ}: t bg&fiﬁ%‘%rﬂ”ﬁl‘f?ﬁn?s%? PGP IH TS  Rowever ,

connector and a pri
t hese neasures paveldeskoditat esh wittthceuaeyt hi g pr ot citinem tC atsngnd,
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printed circuit board connector contact the surface
contacts of the printed circuit board, wherein said
attachment is a sleeve-like member and is operable to
clip into the printed circuit board.
According to another aspect of the invention, there
is provided an attachment for fitting to a printed
circuit board at a portion thereof including contact
surfaces to be engaged by a printed circuit board
connector; the attachment comprising a bedy adapted to
be disposed upon that portion of the printed circuit
board including the contact surfaces; and recesses
extending through the body positioned to correspond to
the contact surfaces.
In another embodiment, where edges of the printed
circuit board come to rest in the printed circuit board
connector when the printed circuit board has been
inserted into the printed circuit board connector are
provided, at least in part, with an attachment.
Indentations may be formed by the attachment or
part of the attachment that may be provided 1in the
region of the surface contacts, more precisely by the
recesses provided therein, at the positions where the

contact elements of the printed circuit board connector



a printed circuit board connector even if they are very S"BHAE'gﬁl%é%of‘re
at smal |l distances fromone another. According to one aspect of

invention, this object is achieved by providing a printed circuit board
conprising surface contacts arranged-tg he contacted by contact elenents
of a printed circuit board connector, the printed circuit characterized in
that a region of the printed circuit board including the surface contacts
i s provided w®cmR & aresichweah, cohaecaty achmeattdiving,theatptinaagosi ti ons
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connect or elements of the printed circuit board connector will

simultaneously come into contact with a surface contact
of the printed circuit board ig reduced.

The edges of the printed circuit board may be
Iprotected from wear and damage by the attachment or part
of the attachment provided at the edges of the printed
circuit board. This has the positive effect that the
part of the printed e¢ircuit board to be plugged into the
printed circuit board connector retains its external
dimensions rermanently and therefore invariably
maintains the same relative position when plugged into
the printed circuit board connector. The risk of faulty
connections can be considerably reduced than without the
edge protection owing to the positioning of the printed
circuit board to be contacted by the printed circuit
board comnector in the printed circuit board connector.

As a result of the claimed innovations, surface
contacts of the printed circuit board can be contacted

reliably by the associated contact elements of a printed



11 August 2004 - 3 cone to rest when correctly connected to.q4tA\g, Rf ddH4ed
circuit board and the surface contacts. If the indentations have an
appropriate configuration (for exanple, boundary walls that fall away
obliquely), they can ensure that evemgantact el ements which are not

| ocat ed exactly above the associated surface contact are guided to the
correct position. Therefore, the I|ikelihood that a contact el enent of the
printed circaitcubtvabdazdnrechertdoeseveat THNMehent areontacy wkhlt he
associ at ed surépgre Lontact an/é’r t hat a .cont act el enent of the printed
circuit boar @ Conneédtor wilf s &Y Qe Nt contact with a
plurality of suriacenttgydoact laardbphehbat ot pher ahivbyt 0dn coahabt el enents
of the printed_circuit board connector will sinultaneously cone into
contact wi t h'Bf SUr§hde Worltic t5ubsrLepBs pr FRg efott vetia drsgrdrrdoreduced.
The edges of xhdnecyy imigeeesi.rcuit board may be protected fromwear and
damage by the attachment or part of the attachnent provided at the edges
of the printed cFreuiltvEBaiem THild heR dikecpbeedi va erdert deRatlthe part
of the printgg-&idHuidr DQAr fed Qs beePlhBogenkMt o {hen Peipteg.£ipguit board
connector retains its external _ dinensions permanently and therefore
invariably Fef nfiguresthénsuhichel ative position when plugged into the

printed circuit bpage£ANRBCLOLEchIRS: {d SK R ofalliYacs UMIRGLL@NSCcan be
consi derably reduced than without the edge protection owng to the

posi ti oni ng dFPTHEHY iArEditchpRif tihFardacs BetRkomrictdd SByEmeRéspri nt ed

circuit boagfl £onneslar chiPcthe Wi ednakkeyi-t board connector. As a
result of the clained innovations, surface contacts of the printed circuit

board can be contBtIWF 7 ethat yhsy PFRBCadsEETatdd Rmdacccordiedts of a
printed 11 Augustigd®84 1 with an attachment that can be slipped

thereupon and through which the contact elements of the
printed circuit board connector are guided to the

associated surface contacts and through which the edges



- 3a circuit board connector even if they are very small aAd{usesgnsat
smal | di stances from one anot her. Advant ageous devel opnents of the
invention can be inferred fromthe sub-clains, the follow ng description
and the figures. The invention will be described in nore _detail

her ei naf t e ®YM43ns of enbodinents with reference to tRETABYQIEL | n
which: Figure 1 is a schematic view of surface contacts of a printed
circuit board in contact with contact -a@l-enents of a printed circuit board
connector; Figure 2 shows the printed circuit board according to Figure 1
with an attahneéht PRAE e&nthr RIVPEed cizheitupoardndentioigh whiech t he

contact el ementsadd dditacRki AtEOpLdditicl BOGH dvLANNBEL QhpagE; gui ded to the
associ at ed surface, cont a%ts .and through which the edges 11" August 2004 WD
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contai ni ng t hentsurd acé conpanitedr el phatechettd r prowRadd andclagage; Figure

3 is a sche i ] o] surface_.contacts, of a printed circuit board
provi ded wi ﬁE%%Cﬁ%%gt%%%%%ﬁ%%cgﬁr FRG" T O%Fi Yur €% c%hY%CF%W th the
cont act el eneprkaef demenfisedf ci rrouinteldoat deconieetdr conkegre 4 shows t he

under si de of the @rfigngerent,c showy i Dk Qurg 3, and Fi ws a
second enbodi nent of an 10 z(i)ttachmentr,1 throughovm?cﬁ t%%gaglg%{nggg el enent s
of the prinfRTEirtFidIupBard@%bnnector are guided to the associated

surface contacts miqudee psinsadwsi r eui tsedhgar d, easwhitfagcedges of,t he
print eqoci re oar cant ai ning the surface contacts are protected. 15
%hﬁf f the

1t
The printed %ﬁ’% s ar o e i et nGPR R selements ©

printed circuit board connector are guided to the
associated surface contacts of the printed circuit
board, and the edges of the printed circuit board
containing the surface contacts are protected.

15 The printed circuit board described hereinafter is
a printed circuit board which 1is designed to be
connected via a printed circuit board connector to
another printed circuit board or a different component
of the system. The printed circuit board is connected to

20 the printed circuit board connector via surface contacts
that are provided on the printed circuit board and
arranged in such a way that they can be contacted by
contact elements of a printed circuit board connector.

The printed circuit board connector can (but need

25 not) be mounted on another printed circuit board to
which the currently considered printed circuit board is
to be connected. In the example wunder consideration,
this is a zero force printed circuit board connector,
for example a connector according to DE 195 11 509 Al,

30 DE 187 25 123 Al, DE 197 25 132 Al and DE 197 25 138 Al.
Zero force printed circuit board connectors of this type
comprise two connector halves which are movable relative
to one another and can be pivoted apart during insertion
of a printed circuit board and are then pivoted together

35 to produce a connection. The contact elements carried by



a printed circuit board which is designed to be connected wnamgu@fimm@d
circuit board connector to another printed circuit board or I fferent
conponent of the system The printed circuit board is connected to 20 the
printed circuit board connector via surface contacts that are EFOVIded on
the printed"@9Ft board and arranged in such a way thEFTEHEPELN be
contacted by contact elenents of a printed circuit board connector. The
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circuit boarfhes €EenbeckUnnech@es n t3ee exanpies undevbstmmgiiddiat i on,

this is a zeporpMs@lbicitedothfgUida board W%teorgurf]:agé gxappLe a
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connect or _hahygs; i J1oued mubsiantiakby derpandiaulatiytoyacdqand away

fromthe surface of the printed circuit board that has been |nserted into
the zero fofeR§Aidfce@icitPeti tYRvarld &Gnéeeer PEYVEheadyasteeeicHg of t he
connect or hataesBeHOﬂ@yeQWlhm@du&gJletthgo@fdnkﬁgcghbgglt“poakgedescrlbed

in nDr deta|I hgr nafte i S no% restricted to Erlnted CIrCUIt board
connec 8rs ofetd ?ﬁﬁgln? s "Af80 PrHven PAARARFagRbtE 1t 0 PG8&t he
printed circtohndiozmng . descrlbed in nore 10 detail hereinafter with other

printed circuit hogrd, connact ks ofgl-tdgsake of jcoppleieness, it is
menti oned at
this point that only the components of the considered

printed circuit board and the considered zero force

15 printed circuit bcard connector, which are of parxticular
interest here, are shown and described. The components
of the printed circuit board and the zero force printed
circuit board connector not shown do not have special
features and do not require further explanation.

20 A connection between a printed circuit board and
contacts of a printed circuit board connector that has
no attachment or might have an attachment "only" at the
edges, 1s shown schematically in Figure 1. In this
embodiment, the printed circuit board 1 has the surface

25 contacts 11 provided on it and the contact elements 21
of a printed circuit ©board connector are engaged
therewith.

In the present invention, the printed circuit board
is preferably provided with an attachment which covers

30 the region of the printed circuit board containing the
surface contacts as well as the edges of the printed
circuit board in this region. The attachment is a
separate part which is slipped or placed onto the

printed circuit board. An attachment of this type will



this point that only the conponents of the considered printadugust2004
board and the considered zero force 15 printed circuit board connector,

whi ch are of partl cular interest here, are shown and described. The
conponent s (tgﬁe printed circuit board and the zero force@)rl nt ed

circuit banJl 1(:6 Rector not shown do not have special f&5TEFHEElG do not
require further explanation. 20 A connection between a printed circuit
board and contacts of a printed circuift- board connector that has no
attachment or mght have an attachnment "only" at the edges, is shown
schemat i cal | i ASEFHiRed 1in IWP%%l@taé%bbérﬁWftQMéLmrFWéSc|2r ¢@it board 1
has the surface 25 contacts 11 provided on it and the contact elenents 21

of a printed circ t boar onn ctoor are en g_ therewith. In the present
i nvention, the pr ‘?e%l odrid Sony A8 FLABFSS pfovPdéd AR an
attachnment whsch aCOV:BﬂSstE(%ﬁltaEhéyr egleneothaped pr eDéwshiCi r epht baard
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circuit boar int eg| on. ernt 1's a
sli pped or pvatkdcent ot e hées‘{ariﬁm‘e@ the cwltfa@@amntAntat ﬂacbﬂemheof this

type will Llofugusi 200400 O1£60135 PGHIBOLKQOLE0. s s descriiped in more

detail herei nafter in Figures 2 to 4. The attachnent 'S shown in Figures
2 to 4. Thi sCPFHUIFHaROrdl F9op| hbe- BRApeRf eHamuif lbﬁatfdl $ Brgreferably
produced frofedastd C31Atthtrb&g]|ﬁ)0$ﬂht1bﬁnscd4\fﬁl|a@h debn€9Me 1t 0o f €$heabove the

surfacg cont act stel o 1§3r| nfed cir Ult b? rd 1 when the attachnent 3
upon E{)r‘forﬂn(?& Ofr &dit F63Fd *Pt8r o 8EEsses 31

is correctl@ ar rangec
t hr ough whi cwidonttaet Bl imeet sc@itaftst hdl 1®fprim edréhtedi tcikeaid connect or

wll conme into contact

Indentations, which include tapered walls, are

formed at the recesses 31, where the contact elements 21

15 cf the printed circuit board connector will come to
rest, in order to assure correct connection to the
printed circuit board. More precisely, to the surface
contacts 1l. The contact elements 21 of the printed
circuit board connector are guided to the surface

20 contacts 11 by these indentations and are held in this
position.

In the example, the walls defining the recesses, at
least in part, have an obligue course so that they fall
away relatively shallowly. The recesses 31 can therefore

25 ensure that even contact elements which are not located
exactly above the associated surface contact, for
whatever reason, are guided towards the surface contacts
and held in the correct position.

The likelihood that a contact element of the

30 printed circuit board connector will not come into
contact with the associated surface contact is reduced.
Also, the likelihood that & contact element of the
printed circuit board connector will simultaneously
contact a plurality of surface contacts is reduced.

35 Additionally, the likelihood that a plurality of contact



with the surface contacts 11 of the printed circuit board 114 A@g{gpg@m ons,
whi ch include tapered walls, are fornmed at the recesses 31, where t

contact elenments 21 15 of the printed circuit board connector will cone to
rest, in order to assure correct connection to the printed circuit board.
More preci ¥&18}/6083% t he surface contacts 11. The cont act PETEHWRANE 21 of the
printed circuit board connector are guided to the surface 20 contacts 11
by these indentations and are held in-tzhis position. In the exanple, the
wal I s defining the recesses, at |east in part, have an oblique course so
that they fatlementsy sigiudttiapebysihatéma intdTheontecessesh3h camgtlker ef ore 25

ensure that eyer. Soniaotactl SN sulch tce 0teabaoabadacpxast | yeabove the

associ ated surface contact, for whatever reason, are gu owar ds t he
surface cont B2 sPThRERReFHEGH & HRPaSh st Jsosialiigwl yTirenitekse#hdyd t hat a

contact el enené Ofesfwrti3Q1pri Aedcchf&dl tedhnaicd canraehes Wokl got cone
into §nt act with the asso i ated surface contact S reduced. Also, the

li kel i hdod tREIMECRtEH % P RYRF O prG Mo dt foi FLSY t 2BBar@ ¥onnect or
will sinmul tammusla;nd/@mnaaeta‘a majrlaldusyamo‘:esuth:foaceaneoahaemérJ s reduced. 35

Addi tionally, hat ur.al i f _cantact ust 2004 WO
01/ 60135 PCT/IBO%%OE%I)HEQ% Téng}ntsglo%}lnu?lt a%éggsﬁy%cténésl ndtlo “dontact with a

single surfaeebeont rred §n¢@d@@édprmée@u¢ime1tcmaadt§ Bloof abhe printed

circuit boarg-£an Re gkl aatﬂaécﬁaeh@ctsedl@yar;g&eceroesmcwge?ha?aec' at ed
contact elenents of a 5 printed circuit board connector ev they are

very <fall St akP‘éa N | 18I SRaAn OSSR KOREEREL %NS RBPEA TRELAL t achrrent
3 shown in FigerpsiZtdd i sidesignBdard 1. In the example, this is

effected through a pin 33 on the underside of the
attachment 3 that engages an associated orifice 12 in
the printed circuit board 1. This latched connection is
15 releasable in the example considered. The attachment 3
can therefore be removed if necessary (for example for
cleaning the attachment or the printed circuit board)

and then be replaced again.
The surface contacts 11 of a printed circuit board
20 1 provided with an attachment 3 according to Figure 2
are shown in contact with the contact elements 21 of a
printed circuit beoard connector in Figure 3. In the
example, the attachment 3 extends to the rim of the
printed circuit board 1 and covers the lateral and
25 leading edges of the printed circuit board (with respect
to the direction in which the printed circuit board has
to be moved in order to be inserted into the printed
circuit board connector). This has proven advantageous
because it can prevent damage to the printed circuit
30 pboard as 1t 1s inserted into the printed circuit boarxd
connector and as it is removed from the printed circuit
board connector. In particular, the attachment 3 can
prevent the edges of the printed circuit board from
rubbing against the printed circuit board connector and

35 thus releasing debris or fibres from the printed circuit



to be slipped onto the printed circuit board 1 along an ar revamyustdg4
attachnment 3 is arrested on the printed 10 circuit board once it has been
correctly slipped onto the printed circuit board 1. In the exanple, this
is effected through a pin 33 on the underside of the attachment 3 that
engages an 438 ¥%¥ted orifice 12 in the printed circuit NEFABL/006 Thi s

| at ched connection is 15 rel easable in the exanple considered. The
attachment 3 can therefore be renovedgif necessary (for exanple for

cl eaning the attachnment or the printed circuit board) and then be replaced
agai n. The sheépdetiantmils IHdreofeng poirmeed postuidnibgamd th28 thprovi ded

with an attaghpepdy 3 accongdisng tb%alghgurgog %shqyml 4N co t.c%%’i w th the
boar

contact elenents 21 of a Erlnted circuit connect or I'gure 3. In
the exanpl eCi¥fEnsharsSime PEBP@REe%%§jﬁba¢ﬁéchmﬁm@f3t¢ﬂ?elpmgntéa circuit

board 1 and eeyes Sothenkat@riakeandi2duleadbhgaeddss afiibhe BlikRbed circuit
board ( espect to. the direction in which the Erlnted circuit board

r
has to%%e mOVRdPRAT O HetT t D2 BT nded 1 BAS nfB2the BRIRReE ofr&BPt board
connector) pﬂhm&aha51pcmy9nbadvdnhageousKebpcamsaﬂlblcamlpremaﬂa damage to

the printed gbﬁggggdﬁo ﬂg@rgag§ ife T¢ §§Et%%€d§ the %%@%Sghc'rCUit

board connector as It rs renmove romi prin Board
connect or. I?ﬁiﬁﬁtQ§nﬂhﬂ'Prﬂhée@t@aﬁhwénboardananp$%wkﬁuenﬁwaeedges of the

printed circuhd boahdir O/ chehbi NG, A0aIASt Lthg: P51 Nt &4 Giel CYl, grgoafd
connector and 35 thus releasing debris or fibres fromthe printed circuit
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certain circunstanc The par att nt 3 covering the edges of
the printed c?r%ﬁﬁt?nbgayﬁrﬁJg%E%ﬂql ?gﬁ?Ye SR

A further advantage of the use of an attachment 3

as described above or another similarly configured

i5 embodiment, is that the attachment ensures in a simple
manner that printed circuit boards to be plugged into a
printed circuit board connector that does not have the
prescribed dimensions and/or the prescribed position

will be positioned exactly as prescribed within the

20 printed circuit board  connector. This is very
significant because it is almost impossible in practice

to produce printed circuit boards in such a way that the

part to be plugged into the printed circuit board
connector has exactly the prescribed dimensions and/or

25 that the edges of the part to be plugged into the
printed circuit board connector have exactly the
prescribed position relative to the surface contacts to

be contacted by the printed circuit board connector.

This is due to the fact that the part of the printed

30 circuit board to be plugged intc the printed circuit
board connector is shaped by milling or sawing and that

the desired accuracy cannot be achieved by such methods,

at least in normal printed circuit boards. However, the
inaccuracies inherent in the manufacturing process can

35 be compensated for by the attachment 3. The attachment 3



S (in particular easier and nore exact) guidance of the printRguet 2604 t
board into the printed circuit board connector. The part of the attachnent
3 covering the edges of the printed circuit board can still ensure that
the contact elenents of the printed circuit board 10 connector are

i nvari abl y WOU&PBH exactly above the associated surfacePEGHI0AEES of t he
printed circuit board or are only very slightly offset fromthem A
further advantage of the use of an attachnent 3 as described above or
another simlarly configured 15 enbodinent, is that the attachment ensures
in a sinple ramner teantpdi ehedhei mounteboaidsuio beapliugged ithko a

printed circuhl BAAlH LONBEELEY: 1R H0CS: N NAYBALAC AIASC T D
di mensi ons and/or the prescribed position wll be positioned exactly as
prescri bed WERFHEHR 201 primt Bl cPrébred bGarguébnieerdr .comiestps very

significant beeAUSA ughebS BldMSH.I MIOSS| Bkeukds PraGhi Cene t @ rgduce printed
circuit boards in suc{u a, way t hat t€e part to be Iu%%gd_i nto the printed
ci rcui t “boar B ttHrectdr PRaSCB%AEETY PHe *BRefHPEEH GTAEHEF 0R925Ad/ or 25

t hat the edgesnmécttdre past licecabedplasggedyi ninerehethqy | hted cid cwkt board
connect or hailgca'eg(ea&tilly Otrggg p%egecr‘:iol;&glcggaiéggrnetcrt(il ative to the surface
y th [

contacts to e contacte e printed Circui hdard connector. This is
due to the fact tTm atieagbmentof tdse prei masd t3onedr eni tthoardntedbe pl ugged

into the pripted cireyhta haskdcconnget gl shapgd Ly Al 1ing e saw ng
and that the desired accuracy cannot be achi‘eved H%}suc met hods, at
| east iR norR&FT p?f rthed PELPERTt Chtitds PopgReter Pe t e 99eshd@tra&hes i nher ent

in the manufaeistddg Proness aaardd heneespensated fRbvhdetihewathachment 3.
The attachment 3 11 August .20%4 WO 0%/ 60135 PCT/1B01/.00160 -9 .can be
S

mount ed on t heCPHiTt etf FTPH T 685r 8t s GER T RALY Selected positions
that coincide with asscociated projections and =zrecesses

in the attachment 3. Recesses which are provided in the
15 edges or at the corners of the part of the printed
circuit board to be plugged inte the printed circuit
board connectcr can be formed from holes made prior to
the sawing or milling of the part of the printed circuit
bocard to be plugged into the printed c¢ircuit board
20 connector. These are particularly suitable for this
purpose. Holes can be made with the higher precision,
boeth with respect to the location and with respect to
the size of the hole. The recesses resulting from holes
can be arranged exactly in the location required for
25 achieving the desired gcal of the optimum positioning of
the attachment 3 on the printed circuit board. Figure 4

shows an example of this.
Figure 4 shows the back of the arrangement shown in
Figure 3. The recesses referred to above are provided in
30 the printed circuit board 1 are designated by reference
numeral 13 and the associated projections of the
attachment 3 by 32. As shown in Figure 4, the recesses
13 and the projections 32 will rest against one another
without spaces and, in cocoperation with the latching

35 mechanism by which the printed circuit board and the



the printed circuit board is positioned exactly as prescri bgdaygustegost he
printed circuit board connector when plugged therein. This assures that
the surface 5 contacts to be contacted by the printed circuit board
connector are |ocated exactly where they have to be I|ocated in order to be
contacted esvooigetssy. The attachnment 3 can be positioned earhbaopiss nt ed
circuit board particularly quickly and easily if the 10 part of the
printed circuit board to be plugged in_tl%*t he printed circuit board
connector is provided with recesses or projections at specially selected
posi tions thatasmhainl de-airliReaSsCHRE BohHULCHLORS A0 fEL8336E N the
attachment 3, Recesses which are provided in the 15 edges or at the corners
of the part of the 90fi EPSTi rOGREIBdar d S be I fFgedhe ntRF i@ dpr i nt ed
circuit boattireannesizard canabept oen®ek fy aneh@loegefBdEo@dt n et Ne sawi ng

printed orr bt bRl oS o LI R GSA PR par PPETH ar TSP AR Dl € for
this purposeegdpllessscarribe thede ralitiethe chirghet prexidison,prdudtske with
respect to thendcatdon rand Wokh AESPAGINJO anlhfiSL2 foéhéteoa}]%e%' The

e

recesses resulting fromholes can be arranged exact I'n ocation
requi red for°25tBenhr&ediny PhethesPrégtgdarisfuithebopid newd pogidiogni ng of
the attachnedhe 3contibe phakrdesk Chh@UibvEoad dby Firgdr &4 acphans an exanpl e
of this. Figure 4 shows the back qof the arrangenent shown in Figure 3. The
recesses ref &PPedt 0°abSFELEPRT pridvfded i A SBG 8T prMALEET ciPaFFt board 1.
are dedi0gnat eglidys re¢erencetiminedads 13fandiet heriaseacidAt-edipr ajeacki ons of
the attach Y, .32, o] i {.qur .the.recesses 13 and the
proj ecti ons n%gcg V\néﬁ) rrlz%t Ogggﬁﬁsg{l%%gehgn%t ﬁ%rvgr\hkgh%)ﬁf : ?%naclenscraer?& Sin

cooper ati on 9t redetigichitig BBe s cH#csm byionhai chot heafofdatt edhei rcui t

board and t hgeild: jAOUSHo200Mn of printed <c¢ircuit Dboard and

attachment 3, as this is determined exclusively by the

15 location of the recesses 13 and the projections 32,

3 further advantage of the use of attachment 3 1is
that the location, the size and/or the distance between
the surface contacts 11 provided on the printed circuit
board can differ to a certain extent from the set

20 location, the set size and/or the set distance. In
particular, there are no problems if the surface
contacts extend beyond the recesses 31 provided in the
attachment 3; these surface contact regions are covered
by the attachment and cannot be the cause of faulty

25 connections - unlike printed circuit beoards without an
attachment.

It should be obvicus that an attachment 3 with
structure to assure the contact elements of the printed
circuit beard connector are guided to the associated

30 surface contacts of the printed circuit beoard can also
have a configuration different from the attachment shown
in Figures 2 to 4 and described with reference to them.
Figure 5 shows a possible alternative. The construction
of the attachment shown in Figure 5 largely coincides

35 with the construction of the attachment shown in Figures



WD 01/ 60135 PCT/1B01/00160 -10 attachnment are fixed to one anofest 2dval d
the attachnment 3 in the proper |ocation. This enables the printed circuit
board to adopt exactly the correct |ocation when plugged into the printed
circuit board connector, 5 regardless of the printed circuit board's

preci se dWRHEPBAs. This does not change anything if thE8CHERMEYE of the
region of the printed circuit board surrounding the contact surfaces and
covered by the attachnent is shorter -gg-narrower (i.e. a greater or

smal | er space 10 exists between the edges of the printed circuit board and
the rins of Zhe tattathnehberefmrd,ng idgnticAd | nerfeaseceor nueduatlson in

t hese spaces Tom rel.ati.ve LLiLon int Lrcuit
board and a(tj?ac rf‘[&%i %?E as to%:agngs%gg{tgr'mﬁﬁggb%ibl &E%vgﬁ@}%ﬁg‘%?ﬁlé 15

| ocati on of REePFEIESSEs FEFUERd St AE PEPBRERY | DhstIBD PHAMtgct kdrcadbant age of
the use of apdaehnent 3ai sditbatedihe dfgatd orkrduhe Wieze Andi-anehpe distance
bet ween_ the surfciice con%,acts 11 provi ded on rinted circuit board can

t he
differ Po a SeFIHI M %XCeht IFFDTn 4 HeP det E?OlFoEg‘?‘F % fdes@rigfse and/ or
the set di staiwomiid nboguat t awdil aonnédtare @y eaneippokicemectiod heTryr f ace

contacts ext be he recesses. 3 royj ded. in the t.tachnment 3; these
sur f ace contcgi;l?preé/goﬁlg{r%gt%rg% c%%er%%fecg)tfgt hgyat?%%%ne%’t é‘%‘dc anfdt be the
cause of faubrgvizBdcernddts omslersige i ke Prd mtddabimeoti 8 bodr @siwht hout an

attachment. dfe shoulddbeneBvhoss-ifaly apiatt aghagnt, 3 W - Skfygture to
assure _the contact_elenments of the printed circuit board connector are

gui ded1Po t RPHSoti alBESB0NSLPT atR £DAt RELBERE EhECHEY nbedrdi pERIt board

can al so hayesfereenfi giridllican th f gernta fEHM thetat lagchgendo shpun  in

Figures 2 to.4 and desc%i bed gltg reference to the Ficgure 5 shows a
ASeris a ©

possi bl e al t SFHATINE! S co tion> adutomatically adopts th
proper location relative to the printed cirxcuit board to
enable contact engagement when it is plugged into a
15 printed circuit board connector.

An attachment 3 of wvarious configurations can
obvicusly also be connected releasably or non-releasably
to the printed circuit board in a different manner, for
example by adhesion. It would also be feasible to form

20 the attachment not as separate part but, for example, by
injection moulding a corresponding configuration onto
the printed circuit board.

The attachments shown in Figures 2 to 5 and
described with reference thereto are proposed for

25 printed circuit boards having surface contacts which can
be brought into contact with contact elements of &
printed circuit board connector only on one side.
Attachments with the described functiconing and mode of
operation have obviously proven advantageocus also in

30 printed circuit boards which are provided with surface
contacts on both sides. An attachment of this type can
be produced, for example, by a cap which is to be
slipped onto the printed circuit board. A printed
circuit board provided with an attachment, regardless of

35 the practical production of printed circuit board and



of the attachment shown in Figure 5 largely coincides 35 w tf1 Algust 2004
construction of the attachnent shown in Figures 11 August 2004 WD 01/60135
PCT/1B01/ 00160 -11 2 to 4; therefore, identical reference nunerals

desi gnate correspondi ng parts. However, the attachnment according to Figure
5is nnunt@ﬂ”ﬂﬁ"ghe printed circuit board in a differenPChEBMEPISE r om t he
attachnment 5 according to Figures 2 to 4. It is placed on the printed
circuit board and connected by a clip-gennection. The clip connection is
effected by pins 35 which are provided on the underside of the attachnent
3 and whi ch atrachmeessedililove adsocuatiedehebesattist be phenpedneegcuit 10
board 1. The l.es i e i nt.ed cjrcuit, boa r prefera drilled
in such a wé%g?ﬁgfh o%f%gptog%hek%fas%%ﬁﬁﬁﬁybtH%gg%Fggﬁneﬁp'3 g%%onatically
adopts the IRV IVEEHL aFocéPaelveansarhe geaned oifr caii prbobaed to

enabl e cont agirLNGAVEHRAY WhBAckiod S eRLHIGED LALY @Arel5.Hr) NLAd:gircuit
An attachnment 3 of various configurations can obviously

board cgnnecto ]
al so be conﬂﬂEL@H P&FedsafTd! ord if5ARFEF eHEdbIqRe £HOER@T printed circuit
board in a different manner, for exanple by adhesion. It would al so be
feasible to form 20 the attachnent not as separate part but, for exanple,
by injection noulding a corrésponding configuration onto the printed
circuit board. The attachnents shown in Figures 2 to 5 and described with
reference thereto are proposed for 25 printed circuit boards having
surface contacts which can be brought into contact with contact el enents of
a printed circuit board connector only on one side. Attachnments wth the
descri bed functioning and node of operation have obvi ously proven
advant ageous also in 30 printed circuit boards which are provided with
surface



contacﬁs on both sides. An attachment of this type can be priosugeed2od4or
exanple, by a cap which is to be slipped onto the printed circuit board. A
printed circuit board provided with an attachnment, regardl ess of 35 the
practical production of printed circui£3board and 11 August 2004 WO

01/ 60135 PCT/1B01/ 00160 -12 attachnent,” all ows the surface contacts of the
printed circuit board to be reliably contacted by the respectively

associ ated contact elenments of a printed circuit board connector even if
they are very small 5 and/or are at small distances fromone another. 11
August 2004 13 1PrAnsefnt @breiteuitoasshr 6oRpEpFilBOngSSufiee e aiteadtss

arranged 1,9 cont acted tact, el of rinte ircuit board
connect or, Fﬁ?ﬁninte%gdégﬁﬁ¥%%%gﬂﬁﬁ gﬁﬁ?é?%eﬁ%&ﬁ%qq%t atgaaﬁiﬁ%%fof t he
printed cincuiitt bohrdrdi nctudiegréhe suwifecacepedntadt s ¢druidyi dedard h an

attachnment, that attachnent having, at th sitigons where the surface
cont act %ﬁﬁgﬁﬁﬁﬁﬁ%ﬁj%ﬂr L) ?ﬂl%PeoglggﬁtBH}“F@@e§§é§UﬁﬁeF@Pﬁﬂough

wher eby tife1cRNtRCt t@éemantrsaek theomrdat£d gisr cyidopoasd coppgetqn
contact the surface contacts of the printed circuit board, wherein said
at t achneft tisshesiteeid1a ket kpabeenbndaivéndepeartabtlee t poglitponat ohere

printed ghrcuidt, koard. 2 print circui ard according to claim1l
char act e% Sed Sitdn t%t t élt-rgé]%essoéfg Ztg‘ée fcg)(r}}ré%\1 e%ﬁ Sueh uéL%vva?O%rrﬁgt atrls?ey
gui de thécearteat ekenestest o thersthfaagh;contlacteby 3. the prdonttedtci rcuit

board acc rdin% toj§I%%£1l or %i characterised in that the recesses have
boundary POt ST SR B8 2 | eh8tUih BarFdi ROPRECEBENTEPtaCtakhe 4. The

printed gir@dide ROAE ARGt 2 iehdd ™S ik it board, wherein
said attachment 1is a sleeve-like member and 1is

operable to clip onto the printed circuit board.

2. The printed circuit board according to claim 1,
characterised in that the recesses are formed in such a way
that they guide the contact elements to the surface

contacts.

3. The printed circuit board according to claim 1 or 2,
characterised in that the recesses have boundary walls

which extend at least in part in the form of a ramp.

4. The printed circuit board according to claims 1-5,
characterized in that the printed circuit board and

attachment have complementary locating features.

5. The printed circuit board according to claim 1-6,
characterized in that the attachment is releasable

connected to the printed circuit board.



characterized in that the printed circuit board and attachreniudiayeoos
conplenentary locating features. 5. The printed circuit board according to
claim1l-6, characterized in that the attachment is rel easable connected
to the printed circuit board. 11 Augusf, 2004 14 6. The printed circuit
board according to claim1-7, <characterized in that the recesses are
formed in a conmon side of the attachnent. 7. The printed circuit board

accordi ng.to ata mpki®tedchaiaeueti zpdaik-a t hatotBengt t@shmentiq naludes
guide elenents for positing within the printed circuit board connector.
8. An at tFEHAEHCTIRSG | 111 hfato Hripcedses r agpt fsvmed Bt & Fonmiaen

t her eof iﬁgéqupgk@rg%dg%g@ces to be engaged by a printed circuit

board connector; the attachnent conprising a body adapted to be di sposed
upon that portion of the printed circuit board including the contact

surfaces;, and ,ecesses .extendi ng.t hrough the body. positioned to _carrespond
to the C&htacﬁﬁghr§§3@§?d 01rc%1% gogrd accorglng to é&alm 1-8,

characterized in that the attachment includes guide
elements for positing within the printed circuit board

connector.

8. An attachment for fitting to a printed circuit board
at a portion thereof including contact surfaces to be
engaged by a printed «circuit board connector; the
attachment comprising a body adapted to be disposed upon
that portion of the printed circuit board including the
contact surfaces; and recesses extending through the body

positioned to correspond to the contact surfaces.





