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(54) Title: PRINTED CIRCUIT BOARD

(57) Abstract: A printed circuit
board (1) provided with an
attachement (3) which surrounds
surface contacts (11) of the printed
circnit 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
proper connection with contacts (21)
of a printed cirenit board connector.




proper connection with contacts (21) of a printed circuit bﬂa‘.&@gp ctor.
11 August 2004 PRI NTED CI RCU T BOARD The present invention rel'at™®s TO a
printed circuit board with surface contacts that can be contacted by
contact elenments of a printed circuit board connector. Countl ess

enbodi nents of printed circuit boards of this type have been known for
many years. A known problemof these printed circuit boards is that the
surface contacts of the printeginnercgrkctoarsgbagan no . | onger be contacted
reliably by the contact elenents of the printed circuit board connector,
if they are very small and/or are at very small distances from one
another. It can happeprddmic arcentasht etbamsd ©f 4 hgrimddantedcgiiecuit board
connect or dogs t come into contact with the associated surface contact
and/ or that P¥ontht? EPERMRTE GPRFREDr CARrEd G cBft “BBERECTbnRECt or

Si mul t aneoustynteeAes] bidd: £ OFt aChrmdda aipbuialbdagaotonssddsace contacts,

and/or that a plurality of contact elements of the printed circuit board
connect or come '%?W%&ﬁ?a@f‘gﬁig’rrﬂerf% G R A e EontabP2sfSt RE  pri nt ed

circuit boarehifossbkl ehsmd uteens ko Fopr akdmwm vavekye preqmaigﬂg dt hed/
permtted tol erances during production of the printed circuit board and/or
of the print®PTIFeuf tt]ﬁf’%red RoHHES of 1T oPPRERICiFg HEF " 5P8y" bet ween
the printeds@iffaeei tcdinaicdscosmeehar ;ﬁgﬁ@tadprdi&tcadtciﬁda&ud't ceﬁpahd tﬂat hi S
pl ugged into_it. wever, these asures are associated with very hig
product i on c%%rlgser;ﬁ'fﬁ C%Ff’ﬁﬁénﬁ? la@ﬁ 1Y cHMfhot o @G talt P mgRES p&f manent | v

prevent faulthe coaneedd OfBrcuit 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



It is therefore an object of the present invention to devely nt ed
circuit-board in such a way that the surface contacts of thqgu%ﬂﬁgﬂﬁh
circuit board can be
of 11 August 2004 2 a printed circuit board connector even if they are very
smal | and/or are at small distances fromone another. According to one
aspect of the invention, this object is achieved by providing a printed
circuit board pnﬂmmd sci:'nguﬂuxr faeedc onhaet sonrsanged ttoaets}-e &@ntvaeyed by
4? inted_ci rgfit board copnect or, E ernted circuit
a

cont act elengnt
characteri zed i h

reliably contacted by the respective contact el enents

[ SEPPRER I ETT gt ﬁ&S& t ncl udi ng the

F‘ESu oh oF

surface contacts Ad:cmxpi‘:mg ded wirteh aspéadt aolinetie hhaénai&ra,chrﬂiﬁlb havi ng,
at the p03|t|ons mhere HH‘ ace co&éact of the‘%ﬁrlnted circuit board
are | ocated, r%cesses

printed circcwmpﬁnnmn¢ @mﬁﬁﬁ&éOboﬁﬁﬂéﬁ@taffﬁhgﬁwrhacexaQﬁmka&t&dobythe

printed CIrCUIt b arg&e G re| sai d

i s operable 130

THEvaeh Sugh OVRAEP LY PHE Ot EC e te MEAES of the

chnment, a | eeve-1i ke menber and

prlh?eH%: c?ﬁﬁcqi§ar SFEHEGCFo anot her

aspect of théhenpenmt@m cifmmft cBaxndnenﬂm@daﬁnaunaﬂhmenteﬁoénfbft|ng to a

printed C|rg#|t
be engaged by a

bo

g
a Prithm

contact surfaces to

t, t.h di
%d%%FSCU|tb%%Q%dJ&%§%ﬁ8|nc#u F %ﬁ%éﬁﬁﬁﬁﬁ?sconprising

a body adaptes pxpviﬂEde&mmseﬁ.wmmachhahtpOtmatnntﬁadHMEmarmabedgcircuit

board |nclud|ng Hpe caont fénquJ%EEF nd Jecesses ext endi tHrough t he
body positiohed 16 c rrespond "G fhe” %ntégiafﬁrfES% % n < OF
enbodi nent, mhiarteededgesivfuithe pboatdd are located, recesses

therethrough; whereby the contact elements of the

prin

cont

ted circuilt board connector contact the surface

acts

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

surt

conn

aces

ector;

to be engaged by a printed ecircuit board

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

conn

ector

when the printed circult board has been

inserted into the printed circuit board connector are

prov

part

ided,

at least in part, with an attachment.

Indentations may be formed by the attachment or

of the attachment that may be provided in 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



circuit board conme to rest in the printed circuit board co t he
printed circuit board has been inserted into the printed cﬁ?ﬁﬁé@sﬁ)g{g{%
connector are provided, at least in part, with an attachnment. I|ndentations
may be formed by the attachnent or pamt _of the attachnent that nay be
provided in the region of the surface contacts, nore precisely by the
recesses provided therein, at the positions where the contact el enents of
the printed epPrmeuittc boestd chemectoredtilAuguste@O8ll to3 thenprintegst when

correct|y coppested tgo the Brunt ey ci bt board. and the surfage
contacts. |If the 1 ndentations have an appropriate eonf i guration (for
exanpl e, boudddeytalaldrs t hatvef abkh anayr abtiaqeel yppfiheyatioan effeur e t hat

even cont act ts i r t . .Loc exact | y- above .t he_ associ at ed
surface cont g%%ﬁg?%' %%@dﬁ%y?ﬁlﬁg (%?qu%%ﬁgog‘lﬂﬂloﬂglﬁueerlé?)drgc,hefyhe
| i kel i hood t kat ercomeacthatl epeat cfontthetprelmmeditei ncuidh boar choconnect or

does not cong,| 3 C bt et ociated _sueface contact and/or that
a contact el eﬁ%%‘%g o%)&tt%gl&p%bnt 3d9§?r%%%cci€§§§d Stonnect or w1 2re
si mul t aneousbyidede itet o Tont acbrweth appgkicabnty dhersfivface ahet acts

O oy BiRetIAbed Yol GOULAPLe: SLANRILS Of LhOCLPIAALEL LS Y L Doard

connect or Wi st mult aneousl y cone i nto contact W a s_urqflarce contact of
the printed ePrtdi tcopvgrtors doeguceet Theeedges oforttractpr wihtled tdier cui t

b d b f th ttachnment or part of
oar may easQégigﬁ%ggnn&%gﬁmgg%tgggOqﬁﬂ%%etRXt aecgntactr%iﬁ¥ P

the attachment provi at the edges print ed° e cuiT Board. This
has the posi PEve th¢ectrprimted he cipantitof bherdri ntethaitreoui t wddard to be
pl ugged into

s&gﬁltaneously come inte contact with a plurality of
surface contacts and/or that a plurality of contact
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



printed circuit board connector retains its external di mensiofig,st 2004
permanently and therefore invariably maintains the sanme relative position
when plugged into the printed circuit board connector. The risk of faulty
connections can be considerably reducegd, than wi thout the edge protection
owing to the positioning of the printed circuit board to be contacted by
the printed circuit board connector in the printed circuit board
connector. AsimcuEsubbanf tchenekabredviennoifit icheg, = fasey edatacts of the
printed circggé/gggﬁg can Rglfqgt cted reliabl% QYt:he associ at ed cont act
el enents of A Print¥d £t AflghstHOTF34T %8 Y20 T BIEFd connector even i f
they are very snmahdvamtudfeatusardevall opfidhts db§t aneesnfensl emecanobber .

Advant ageous, devel opnents of the invention can be inferred fromthe

sub-cl ai ms, tRESFAY Wiy I FHPELEA™S anbhe hEH Yuinss  demrg iPRdenti on wil |
be descri bedahd #wy eidetasl. hereinafter by neans of enbodinents with
reference to the figures, in which: Figure 1 is a schematic view of
surface contacts Bre dryerhied ¢iidduibe bsgrgrihed odtackoys t Heganlact

el ements of harPrAdHRE Ghy CHEInHOBEd GPBRCRERFs FhOMI Sc2epbOMS the printed
circuit board according to Figure 1 with an attachnent that can be slipped
t her eupon ath?rﬁ%ﬂﬁﬂ?sthEhWPh%htontact elenments of the printed circuit

board connector afeggu ded st @ LBRen2SSOG AL SULE ARS: COR-acks aRd through
whi ch the edges 11 August 2004 WD 01/60135 PCT/1B01/ 00160 -4

a printed circuit board in contact with contact elementsg
of a printed circuit board connector;

Figure 2 shows the printed circuit board according
to Figure 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



of the part of the printed circuit board containing the surfjaggusosjoact s
are protected fromwear and damage; Figure 3 is a schematic view of the
surface contacts of a printed circuit board provided with an 5 at t achnment
according to Figure 2 in contact with the contact el enments of printed
circuit bodfU"Bhfector; Figure 4 shows the underside OFC?W@"QFW%ngenent
shown in Figure 3; and Figure 5 shows a second enbodi nent of an 10
attachnment, through which the contact -a@l-enents of the printed circuit
board connector are guided to the associated surface contacts of the
printed circ@ft thhoRrdEr @hdthhePedyesl sfrrhét phparedowitaduingbsard

contai ni ng t bersaed a&ﬁlt@@m@agké BF S Rleet6d- wéai The Béﬂn%@d circuit board
descri bed herelnafter IS printed circuit board which is designed to be

connected via a prifitsd ¢ r&ﬁl t 2poaF R riTec /6Pt 0°f arfotthersYsfafeed circuit
board or a debfesert oénponeninteaf thecsiytstiesardhpreviddedwotn cuint board is

connected to i ircu eard caonnector_via surface contacts
t hat ar% pro@?g Qagﬁﬂ{hgégg?%Tgﬁ %érghFFr%ogrd' PPEAT ANt | A% uch a way
t hat they caﬁo%éa%%nﬂ%@ﬁéﬁsbyf @xnﬁunﬂ?debenemﬁw;hﬂénd pehn¢eicbwci rcuit board

connect o . The Priiad ChT GidhysDOR GRANREIAY 6AN hBUL, 1280 e 28, n0L) e

nmounted on another printed circuit board to which the curr tIy consi der ed
printed circif?“bodr Figdret é: ¥ connected. In the exanpl e under

consi deration, thicides asze%@oh@rCQ prsé&dxhcﬂéﬁ%64lﬂ@%%rd gonnggtor,  for
exanpl e .a conn ect.or accordln to DE 195 11 509 Al DE 197 25 123 A, DE
107 D5 130 ARFRHIMSE tro7- S Pl HIECh Zi% 'F%?‘&aectpr?%?wta r25i £MBoar d

connectors opriﬁnedt3qu1cu¢©npbbsedtvmnnn@mmeetoaréalquﬁﬂeﬁhlQh acgenovabl e

relative 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



to one another and can be pivoted apart during insertion

of11aamyustond

circuit board and are then pivoted together 35 to produce a connection. The
contact elenments carried by 11 August 2004 WO 01/60135 PCT/1B01/ 00160 -5
t he connector hal ves are noved substantially perpendiculggé%%tomard and

away from tYRIEBFace of the printed circuit board that?

into t

he

zero force printed circuit board connector

AU i nsert ed
by the 5 pivoting of

t he connector hal ves. However, the use5ef the printed circuit board
described in nore detail hereinafter is not restricted to printed circuit
conneth®rs 6PRREFECR ypelalieshas aiso prowash adwebrtsgeécdadlyt o use the

printed circpbiphoard1desqr i begyd Nakdr 8,50 ﬂ%@idhehej&ifl@@fet 8F \WpLh ot her
CcO

boar d

printed circuit board, connectors. For the sake of

menti oned at PTHRTRE pbl Ftu4thatond yohate RetpBReht 4n8eried BRI dBred

et eness,

it

is

printed circrétobotymteangrtiheedonsisteried penedf oteendd i i myed tgir cui t

boar d

printe

circuit board and contacts of a printed circuit boar

cqennector,. Mwhi ch.a of particular, interest here sho
describgh. The' ¢5 H%%t%ﬁeo OE e nt et ﬁoweﬁ%ﬁrduﬁﬁdu?%eoggr

d

are
e printed CiTcui

and
o force

Ci rtet myuatddconhesticr hobrghovwrmdbedt havenspecideitaileat ures
and do not 1pgHl {6 At her r?&%plz?éhactﬂi(&@esz_dA‘p&ﬂ'?ﬁ%Et 'cgf}cﬁﬂ‘“%%gré printed

connector that has

no attachnenfC®redhiait SharBiant Wt -acndi®s edaPyPrarven dvasdgesoups shown
schemati cal | yoi niski guR€ brihmethi sir®ithodboEAl . deherphriat ed, cibelit board 1

has th
of ap

S
ﬁpn

15

20

25

30

ur f

connectors.

For the sake of completeness, it is mentioned at
this point that only the components of the considered
printed circuit board and the considered zero force
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.

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
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
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

ce 25 contacts. 11 pr.ovided on it .and the contact elenents 21
ST b FoBEan e EomnEethr (Srabngieges S FAN Y hodks



therewith. In the present invention, the printed circuit boaridhygust 2004
preferably provided with an attachnent which covers 30 the region of the
printed circuit board containing the surface contacts as well as the edges
of the printed ircuit board in this region. The attachnent is a separate
part whi cth%mé‘ﬁ"ﬁ’Bped or placed onto the printed circui €CHEEHE016h,
attachnment of this type will 11 August 2004 WO 01/ 60135 PCT/1B01/ 00160 -6
be described in nore detail hereinafteré-in Figures 2 to 4. The attachment
3 is shown in Figures 2 to 4. This is a substantially plate-shaped el enent
that is 5 prBfefapFyiRrddutatpde sintpliashrecimitare ivodiltusrs Rhiteh wil |
conme to rest4above the surface contacts 11 of the printed circuit board 1

when the attach t 3 .is .correctly arranged upon the_printed circuit board
1 are recessesngﬁ}“? H SRR cl(?ntséﬂ”nellé‘rrgﬁtgé‘r?i 6f *Phé -1G136i nt ed
circuit boardscornectwrstwiritiiacope iplkaceonsped withedthe swafacescontacts

11 of the prj [,rcuj r ntati,on whi ch i ncl ude tapered
wal | s, g’re ffjgér%Igajrda%altyc I{gdﬁgggsggéﬁﬁ?ads lecr'eA?hgh%o%?%l{:%tméﬁser’i’&ﬁtcb 21 15 of
the printed €iibuFemdobe dreshneleer wWid | swofirset gongsttsi hlopdertheo assure

correct conngeiiedu t @ild@itPrbohed ci rGHidn beard. MG 8C1 sel ¥, to the
surface conltgacts 11. The contact el enments 21 of ?he prn%:ﬁ%ed% c#cuit board

connect or ar 8RR tFHREeSuPaRetD® BERIERD CIFFWY PresE Lndeat ati ons
and are hel drédedddss 3po%hirb@fh which contact elements 21 of the

10 printed circuit beard connector will come into contact
with the surface contacts 11 of the printed circuit
board 1.

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



In the exanple, the walls defining the recesses, at |east i1y Rajst2t@ve an
oblique course so that they fall away relatively shallowy. The recesses
31 can therefore 25 ensure that even contact el enents which are not |ocated
exactly above the associ ated surface contact, for whatever reason, are

gui ded t owHHHSPHe surface contacts and held in the cor PEBIBUYBYER i on. The
| i keli hood that a contact elenent of the 30 printed circuit board
connector will not cone into contact -wth the associ ated surface contact
is reduced. Also, the likelihood that a contact elenment of the printed
circuit boardlemenmertomuditianesialy t aprpdubiic oo iteadct watpl ur alingyeof surface

contacts is sedkeed A Addi1d analdey the d ikeldhood Lhat. 2 plupglity of
contact 11 August 2004 WO 01/60135 PCT/1B01/ 00160 -7 el enents
si nul t aneousFye cBRENTEf oCHOtidCtPALh R rsikfyl kel isdhlacencontadt bivs reduced.

The surface gpatagéspddriafelyt hespbbniesh ciéstidetboandmeansbeqkel hably
cont act %d by _the esjgect.i v&l)(%/ acfsoci ated contact elements of a 5 printed
ci rcui t “boar BF EOHIfect o B erPTd 4 heY e VerS el | %Y/ 6Far& %t snal |

di stances frembhemhotrhere Jhesmatltlachmeatcds shem one khgthies. 2-4 1 s

designed to be WeJo) h i nted cit.cuit _bgard.l along _an arrow A
The attachnent 3Sﬂlﬂseoaa?€c§%{ﬁé%nr5n%t %gml;p%li th ecfrl%glrgfr%uflt lbsoé]{re(fl%ﬁlgg It has
been correctty Rk¢ipbabashtamtor faeppirpneed céiraiitt bhoard 1. allenghenexanpl e,

this is effgetgd Ahraugh A RicAndA:on the ypdernsigde,of (the ,attaghment 3
t hat en%ages an associated orifice 12 in the printed circuit board 1. This
| at chedPconn&tE Tt | Roars ( @reashbl B3P n DeRE SeARBrELEofditBRR@dOnTRe

attachment 3the printed circuit board 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



can therefore be renoved if necessary (for exanple for

: _nec cl eani A\gyushgoo4
attachnment 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
el ements 2W@PVA3Sprinted circuit board connector in Fi gliCaNBe0pIe0t he
exanpl e, the attachnment 3 extends to the rimof the printed circuit board
1 and covers the lateral and 25 | eadi ng-edges of the printed circuit board
(wth respect to the direction in which the printed circuit board has to

be noved in braed tiabhenigigernmyenst cotrhecpr pasediomdinge wiitthheardeconnect or)

Thi's has pppyefefdvaniagaeus HREEAUSE cbhn&Ah P eVgYe da talin.
printed circuit 30 board as it is inserted into the printed Circuit board
connect or anBiESUpttareesenghedPiFormt Héepritieelment cli soveydand tbennect or .

I n particul agdgédeoat tachmnhtddcan rcpi evenhrihai18d9a3 16fst e tRei-nt ed

circuit _boar ubbi ng agai nst the printed circuit board connector and

from

t he
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associated surface contacts of the printed circuit board
or are only very slightly coffset from them.

A further advantage of the use of an attachment 3
as described above or another similarly configured
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
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
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
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

be compensated for by the attachment 3. The attachment 3



10 connector are invariably located exactly above the associiatigfiss2od4ace
contacts of the 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
attachnment YEhY(PEE in a sinple manner that printed circuPETHRIAMONE t 0 be
plugged into a printed circuit board connector that does not have the
prescri bed di mensi ons and/or the prescribed position wll be positioned
exactly as prescribed within the 20 printed circuit board connector. This
is very signafii pantmolgatadseni tthies relimbstl iciposst bbeakrd prabtithet to

produce printed cliGHidy PARELS;d N AUCh 2 ¥ Nl chhE Afdeilo Be Pl ugged
into the printed circuit board connector has exactly the préescribed

di nensi ons aREFPFr VB hdtthHe Bhigepréptedie cparnitobperpl wpyagcitato t he
printed circuhén beandgeannaat e nhavenaxackkyrthe cHpreserd bed Rasktion

rel ativg to the sqcrface ontacts to Pe c%ntact_ed gy the printed circuit
board connect8PEaCHhi §°i 854 GEPEACRR PAcEPER AT PREp&IECHE Tt KE2EFi nted 30

circuit boardotmedieopl sggedocatedt hexaprilpt ethetder chdéy haaed twonpBector i s
shaped by mi | bL0GOT 530400 00,4 Al JbREq desiied gecuracy cannot be
t'ho s, at | F el

achi eved by such me gast 1'h no pri ntéd circuit boards.
However, the i ndtturaciashmenfeserstan bt heosignghadt ari thepradessdcan 35 be

conpensat ed fofc b t Bgaglit 36hRERL1 31 They i AFhYRAL 3511, Augiist 2004 VO

01/ 60135 PCT/1B01/ 00160 -9 can be nounted on the printed circuit board such
that te prP@tedli iR iB68R dot & pdsirsAeloeRackiypdes 1pteséPEbed Wit hin
the printed giiidd bedfchicoONNeLir@ connector is provided with

recesses or projections at specially 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



when plugged therein. This assures that the surface 5 cont act{sadguso®04
contacted by the printed circuit board connector are |ocated exactly where
they have to be located in order to be contacted correctly. The attachment
3 can be positioned on the printed circuit board particularly quickly and
easily if twwouskfdspart of the printed circuit board to bedrhsgaedei nto the
printed circuit board connector is provided with recesses or projections
at specially selected positions that ggincide with associated projections
and recesses in the attachnent 3. Recésses which are provided in the 15

edges or at hLbeaswidiel 2:f fikedpabtofd iMguud ntedy chécyit.bgard to be
plugged into_the printed circuiit bopard connector can be fornmed from hol es

made prior t3 the 8w R nitPFRALCDF e SpafRakbest h&hpr iRrigdres r cui t
board to be plugged bodmi tche apopot edact 1 Uide hoatdc201 seest GhenThese are

particularly I | e, t.his urpose. Hol es. can be . nmade with the higher
preci si on, %#%é%t hlrpggspet(r:}le t&p#hn%e ocactll‘rgﬁlténdgc\?\ﬂ% reYPEEE Y the size
of the Wol e. r¥grerdlassssext r e t inyg nftedm kdkesit camodmsd’ar r gnged sexactly in

the | ocationgygoud{ &t f @hi254860i ¥ nchdhe %%%5?9?999% d ﬁé{}%%@“ mm

positioning of the attachment 3 on the printéd cifcuit boar Figure 4
shows an exafthl 818f TRALSD RfghPe BPriRbid cheChblekbedrd heumrawmsgesent shown

in Figure 3thdhechesessesrroia r eadt eoaboy® 8ye tPeoydadnhbnt: 3Q st he
printed circujt _board 1. are desi{anat ed bg reference nuneral 13 and the

associ at ed pPo7ecti oRE &F EREST at'taéhmsht 95°BR20T ASTERORA iSPaEEgure 4,
t he red@ssesexiandetwrerprojecedons 32 whel grasftedagaiingsthiienecanrat her

?Léhgg}nfggcgﬁ%?gﬁ% E§§f882ﬁgéth39aaﬁﬁ4hé'E%VE%ESQiPQJ??AJ“?HE?Qa%g‘by whi ch
or reduction in these spaces does not affect the
relative position of printed circuit board 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 obvious 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



11 August 2004 WO 01/60135 PCT/1B01/00160 -10 attachnent ar el1fAupet 2apqone
another, hold the attachnent 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 bo¥fQPBi&03Feci se dimensions. This does not chang&CHEBMMNAY if the
boarder of the region of the printed circuit board surrounding the
contact surfaces and covered by the attachment is shorter or narrower
(i.e. a greater or snmaller space 10 exists between the edges of the printed
circuit board dmd tée rihsrefonene atdwadliment coferengei t)numeABlianI‘ease

or reductiong é&%ﬁ(}g%g iﬁgxp&% %ggﬁgn?)targgf e(ﬁtowgbgr, r%bgt 'a\{:q:a%?x Lppon of

printed circuit ment 3, as this eterm ne “excl usi vel y
by the 15 |eTHiDIt HédgEeeSsés T3uakerr t e fﬂTQ)JI@’Cltﬁt@ﬁs c@2cultf urt her

advant age ofpdédwed usen ofaat Haeheet 3 hsmndrhatsdche It@,(éat lMachhensi ze and/ or
t he di sl;jance bet ween S surface cont acts 11 frow ded on the Eri nt ed

circuit” boa? o THH "G ftloe LTSS cortGitn &tt &t PHROH tHe Wt PFARF8Eati on, the
set size andé¢ircuite lsedrdli a;rh@ncennédfteqoahsg i gulcaip tde@hecaiénnoTpeobl ens if

t he surface cf%ﬂt acts ?c;ﬁgnd beyon C& % reg& ses 31 f OVI degl |nrt he

attachnent 3; ese surface conta regl ons” arg tovered " t h8*at t achnent
and cannot heretHeaega e tdfe fuaderygidsd ebnrkeetdtheshmephl Bkenpr whiied circuit

boards withoute aékes%leﬁaq.h%nﬁsséaélasc@%mhglgg QQVﬁIQé’Spflr}ﬁ:teda% g%@ghmant 3

wWith structure to assure the_contact el ements of printe clrcuit
board &8nnect¥trhre- glihded Peltheinssbei arégted Clrcult board are

preferably drilled in such a way that, owing to the

fastening, the attachment 3 automatically adopts the

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



30 surface contacts of the printed circuit board can also hpvEugust 2004
configuration different fromthe attachnent shown in Figures 2 to 4 and
described with reference to them Figure 5 shows a possible alternative.
The construction of the attachnment shown in Figure 5 |argely coincides 35
with the cOWstABEi on of the attachnment shown in Fi guresPeT1B0E88¢ 2004 WO
01/ 60135 PCT/1B01/00160 -11 2 to 4; therefore, identical reference nunerals
desi gnat e correspondi ng parts. Howeverj;sthe attachment according to Figure
5 is nmounted on the printed circuit board in a different manner fromthe
attachnent Sataocdweintg tad lBwgurthe Zurdade kbniscps acedtha phenpednt ed
circuit boarg: con d a,clip tio Th cli,p coppection is
ef fected by fhéﬁy¥§5 mﬁ?%ﬁgarg¥ pf%Vid% {H$i he‘%ﬁlgfgfge 03’thgg%ttachnent
3 and whi ch *®RePriged¥d 4506 1ass8cicwnédcholedsments hefpré npedntedcuit 10
board 1. Thesgrdialtespbiird heoRhbotsd eivkgUidts boped ane wosferably drilled
in such_a wa {%ﬁat, owng to the fastening, the attachnent 3 automatically
adopts the %h 5ar aFGcati I eIHGtFECEs THE HenfBatEFFcuit board to

enabl e contact engagenent when it is plugged into a 15 printed circuit
board connector. An attachment 3 of various configurations can obviously
al so be connected rel easably or non-releasably to the 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 corresponding configuration onto the printed
circuit board. The attachnments shown in Figures 2 to 5 and



descri b\ed with reference thereto are proposed for 25 printed Ridiet2d04
boards havi ng surface contacts which can be brought into contact with
contact elenments of a printed circuit board connector only on one side.
Attachments with the described functioping and node of operation have
obvi ously proven advantageous al so in printed circuit boards which are
provided with surface contacts on both sides. An attachnment of this type
can be produced, for exanple, by a cap which is to be slipped onto the
printed circuit board. A printed circuit board provided with an
attachmert:, rdgaPdile§sdofcbeche poaqd capmprodansi osbfage i maad asitiscui t

board and, 2004 P / Q. - tachnent, allows
t he surf acrjerjac nt a?%% gfg tc\@gt%%t%%?y c?géhlgg%b%gge%‘etng]%eg# e%i rllﬁltceéiﬁt acted
by the respeditd vebpaassociatesktticant actthel enprtatetl a priched Gdagd t

board connector. even | f, tﬁﬁy are ver¥ small 5 and/or are at small
tHiert °

di st ance$ GRS S Y AnEEStoBodl 81 PrANSRANCd Mtk fiog Woar d
conpri si nGSWdiake CORt ackyrraceangeshin-Hhe cogt ached, RyeLongact elgnents

of a printed circuit board connector, the printed circuit board
char act editdéghmertthatthat egk backhnenhe hprilpged adi richut t Pheakdonsneihedieng t he

surface ta i r Qv wWth a at , I.hat_.attachnent _havi ng,
at the pgﬁ%igﬁgﬁﬁﬁﬁe%%P%§éan §%e$§%n§%§%§§%hé”ﬁ%ﬂﬁ%d%ﬁﬁr i £ Hoard
are | ocdiettadgcesseseckbeset hthaghthwbegrby tilicecomy acttheel emmitacef the

rinted ciircuit board .connector contact the surface contacts of the
Brinted &H@Hﬁqﬁﬁxéchh%Mﬁﬁ%ﬁFﬁd C{Ecuit board connector contact the

surface contacts of the printed circuit board, wherein
said attachment is 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.



said attachment is a sleeve-like nmenber and is operable to ¢f ARgepbgod he
printed circuit board. 2. The printed circuit board according to claim1,
characterised in that the recesses are fornmed in such a way that they

gui de the contact elenments to the surfgge contacts. 3. The printed circuit
board according to claim1 or 2, characterised in that the recesses have
boundary walls which extend at least in part in the formof a ranp. 4. The
printed d.rcuithdogrd raeeor dirgutie chabid labcorgbhagactrizadid n that the
printed circuit board and attachment have conplenentary |ocating features.
5. The priRI&FtETciad bdatsakc ddrai Fgcedses aphel-Hrmechatpicerdoz@®n n t hat
the atta tn | gasal onnected to the printed circuit board. 11
August Z%ﬁf%%ﬂreﬁe pri ntngeé’l%'i rcuit board according to claim1-7,
characterized in that the recesses are fornmed in a conmon side of the
attachrren]t. 7...The pr.inted ci.rcui, bgard according to claim1-8,
char act erii'zed TI¥ t RALHFE aft&CHENt PPAEFUIRSCHENHRY efRmentasi® ot Fosi ti ng
Wi thin thtaraddead &dd cuih baarsd cepaectficachmeNt at {achaget f Quifdd ting
to a printed circuit board at a portion thereof including contact surfaces
to be efd&FERtsy £opri Reedtdnpcuvithéar dionneeimted t el rauittac fneemd

conpri si Qg)rgﬁm%_adapt ed to be disposed upon that portion of the printed
circuit board including the contact surfaces; and recesses extendi ng

t hrough the body positioned to correspond to the contact surfaces.

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.



