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k. Field of the Invention The present invention relates to a cont ac#”

~devise for electrically connecting a @inted circuit board with a flat
panel which itself may be in the formof another printed circuit board or,
in the preferred configuration, inthe formof a liquid crystal display
(LCD), through a connector nodul e of approxi mtely U shaped cross-section
hol ding the edge of the panel between the |l egs of the U The panel has a
plurality of cont aCONPACE DEVICE FOReELECERIUORLLWSCONNEBCTINGe first | eg of
t he connector nodul e has a corresBOndin ~array of contact el enents which

connect wit h & FRIAFFE) GIRGTHS S bHhet R HRYSFATe P1SPhMSert ed and

which, on the outside of the second | eg, connect to corresponding contact
traces on the surface of the printed circuit board.
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1. Field of the Invention
The present invention relates to a contact devi€e for
_electrically connecting a printed circuit board with;é”flat
panel which itself may be in the form of another printed
circuit board or, in the preferred configuration, in the
form of a liquid crystal display (LCD), through a connector
module of approximately U-shaped cross-section holding the
edge of the panel between the legs of the U. The panel has
a plurality of contact péds on its edge, and the inside of
the first leg of the connector module has a corresponding
array of contact elements which connect with the contact
pads on the panel when the latter is inserted and which, on
the outside of the second leg, connect to corresponding

contact traces on the surface of the printed circuit board.

2. Descripti £ lated Art
In known contact devices of this 'kind, which are used
particularly in handheld cellular telephones with LCD
displays, it is necessary to interpose a so-called zebra
' connector between the contact elements extending on the

outside of the second leg and éhe surface portion of the



2. Description of the Related Art : I n -known contact devices of this

ki nd, which are used particularly in handheld cellular tel ephones with LCD
di splays, it is necessary to interpose a so-called zebra connector between
t he contact elenents extending on the 2outside of the second | eg and the
surface portion of the -2- printed

civouit Doarde wher & {08 G001 AG whEACCENET Eoh5aL Srachy ZEPLA GOOPESLOT IS @
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bl ock consisting of sand ernating layers o uctrng an

non- condugt z8ra etGshed®st Cignaeblotk dbhovgbihdieotosghéditgetiayers of the
zebra bl ock, a satisfactory connection of the contact elenments of the
connect or akbatneat g hl ayera opf aePnéugeéBgoandt RenpepRdedt ENgcui t board is
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shoul d rm-a sltyg t he

el asti cal bybphi BDbEk 7eh' 8abh 8EKcPEOY 8Anact ebhabketBentdataceven in case
that the plane of the LCD panel in iIts inserted position should not be

absol ut el ¢lpmentsepft bheheopneated wprdudet whbhr theuconbanbr tsackssrng a
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LCD panel and the printed circuit board should be joined in
a slightly misaligned condition. 1In particular, the
elastically pliable zebra block provides a reliable contact
even in case that.the plane of the LCD panel.in its inserted
position should not be absolutely parallel to the printed
circuit board but rather enclosing a small angle of a few

degrees with the latter.

Particularly under confined spatial conditions inside
the enclosure of handheld cellular telephones, the height of
this contact device has proven to be a great disadvantage.
In addition, there is the reQuired costly expenditure due to
the necessity of interposing the elastic zebra connector
block.

SUMMARY OF THE INVENTION

Departing from this state of the art, the object of
this invention is to further develop the contact device of
the kind that was named at the beginning, with the aim of

achieving a design that is less complicated and therefore



the enclosure of handhel d cel lul ar telephones, the height of this contact
devi ce hdas proven to be a great disadvantage. In addition, there is the
required costly expenditure due to the necessity of interposing the
el astic zebra connector bl ock. -3 - SUMVARY OF THE
| NVENTI ON Departing fromthis state of the art, the object of this
I nvention is to further develqﬁgthe contac% ?@Vice of ,the kind that was

h

named at tHE beeeﬁ%rh‘cfln‘(f RTR e e T Wlﬁgc%n esi“g‘]"’ln That ¥s less

conpl i catgeh-ancodpesel @®figuration, if necessary, while still3- less
expensi ve to manufacture, and which can be made 1n a nore conpact

configur aalbowing thedsSRryanehi te bei &t anl dnglagof heeveorrbadedrees be at
an angl e of several qgrees t

d 0 tge rLinted circyit. board,and, in dition,
[ pr ovi ng=® heR® CORERRT T VTS POF BPRterrRdr ShgRARLETON, “inbuewing KRG | o
contact dexh&e-W\Le)NebPi s10cebiemyi sigahygd i s distinguished in essence
by the fact that the contact el enents which extend over the outside of the

second leg are in direct contact with the contact traces on the printed
circuit board %ﬂg igeénéygecgggggggrdgegggew ggegn this problem is

solved is distinguished in essence by the fact that the
contact elements which extend over the outside of the second
leg are in direct contact with the contact traces on-the
printed circuit board and that the connector module has a
layer of soft elastomeric material on the outside of the leg
that carries the linear array of contact elements on its
inside. The device thus has one component less, and one
contact interface is omitted, which makes the circuit
continuity more reliable. When a contact device of this
kind is pressed tight against the printed circuit board and,
through pressure on the elastomer layer, the extensions of
the contact elements are held in firm contact against the
contact traces of the printed circuit board, then a slight
slant of the LCD panel relative to the printed circuit board
will put the connector module into a correspondingly skewed .

- position, because as a result of the uneven pressure the
elastomer layer will be compressed, and thereby deformed,
unevenly. Thus, the elastomer layer serves to compensate

for tolerances of shape and position.

In this, it has proven to be an advantageous design if

the first leg of the U-shaped connector module, below the



[ayer of soft elastoneric material on-the outside of the leg that carries
the linear array of contact elenents on its inside. The device thus has one
eonponent |ess, and one contact interface is omtted, which makes the
circuit continuity nore reliable. Wiep a contact device of this kind is
pressed tight against the printed circuit board and, through pressure on

t he elastoner | ayer, .the extensions o con

firm contBRFCIRMA CQ?ﬁ?%%ﬁ?%c h?r%%é% %? F %?ﬁ%?&%FC|rCU| oar%g t hen
a slight ¢gladh fhide ¢Kd PEREArIP| atLaPed OcdhiCadt | 1 &kt & Cankteh@ar d

wi |l put the connector nodule into a correspondi ngly skewed position,
because asnetorelelared ¢ficthmeventpecbspade @hetb$a§{ trepaneder will be
conpressed, and thereby deformed, unevenly. Thus, the el astoner |ayer
serves to conpensate for tolerances of shape and position. In

this, it has piQVQQrQQsb@oaﬁaéﬂY§EE€Qe€Hé g8st@B1yfproédesfifst£beg of the
U-shaped connector nodul e, belowt -4-

porti on watehraserpesitihensngt ehesUeBhapbdyeonnhasoupmndnbs ishsetigh which

the linearly arrayed contact elenen%s extend, into t?e areg, é t he cont act
pads on t hesifgtapBAkFhing cutont of, cROoFLtigpipg: BLALEHERLEReBI y process

if, for ESEHEé&eoﬂoﬁhé'QPhHEedtEﬁrUuEEaﬁsgraonnectOf nmodul e is set inside
a natchlng cut out sitioning plate which is nounted on the printed
circuit board.
As a further refinement, it is beneficial if the first
leg of the U-shaped connector module has a ledge that
extends over part of its length and supports the panel by
its edge opposite the surface where the contact pads are

located.



As a further refinenment, it is beneficial if the first leg of the U shaped
connector nodule has a |edge that extends over part of its length and
supports the panel by its edge opposite the surface where the contact pads

are | ocated. -5 - - 5- BRI EF
DESCRI PTI ON OF THE DRAW NG Addi ti onal details, advantages, and
characteristic featur [t VSR i, qiggggﬁged out in the
fol l ow ng description %uégp.jﬁgﬁﬁﬂi%%Lﬂ wi ng, wherein the
inventive contact device is illustrated in a schematic cross-sectional

VI ew. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT As

cag Fe seePilﬂddﬁtiﬂﬂﬁﬁr@ﬁtaiﬁscoﬂdﬁ%ﬂtd9$$cean@ombar%@%e%@%bhﬁector

nmodul e 1 U- shape ross-section, i ch hol ds_between.its legs 2 and 3 a
"ol d orSRAGHTeR Gy e pErer bt b} P JRBF RS S AT Shelt cal 1yt he
edge portfm&uﬂigt&@sé’ﬁfﬂiéﬂa%h%éhfgeyatsé by enel Hephbhyd @FawoORgACt

pads that are not” specified in detail.
wherein the inventive contact device is illustrated in a

schematic cross-sectional view.

DETAILED DESCRIPTIO F_THE PREFERRED EMBODIME

As can be seen in the drawing, the contact device
comprises a connector module 1 of U-shaped cross-section,
which holds between its legs 2 and 3 a liquid crystal
display panel 4 (LCD, for short), more specifically, the
edge portion 5 of the panel that is cccupied by a plurality
of contact pads that are not specified in detail.
Corresponding to the connector pads, the upper, first leg 2
of connector module 1 has on its inside a plurality of
linearly arrayed contact elements 6. They are in contact
with the connector pads of the LCD panel 4 when the latter
ig inserted. The contact elements 6 extend to the outside

" of the second leg 3 of the connector module 1 where they
make contact with the contact traces of a printed circuit
board 7 which are not shown in detail. Mounted on the
printed circuit board 7 is a positioning plate 8 which has a
cutout 9 matching the dimensions of the connector module 1
which serves to secure the correct position of connector

module 1.



Corresponding to the connector pads, the upper, first leg 2 of connector

nodule 1-has on its inside a plurality of linearly arrayed contact

el enents 6. They are in contact wth the connector pads of the LCD panel 4

when the latter is inserted. The contgct elenents 6 extend to the outside

of the second leg 3 of the connector nodule 1 where they nake contact with

the contact traces of a printed circuit board 7 which are not shown in

detail. Mowunted on the printed circuit board 7 is a positioning plate 8

whi ch has a G Qiffowh B} G G4l sl MBisd oS 1de Fasmagiorynodul e 1

whi ch serves to secure the correct position of connector nodule 1.
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connector nodule 1 has a Ie%gg 10 t hat extends over rt of jts Ifn%th and
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suppor t s BHEE €D Hehetenstl $14 %‘6%%°r%pro]%?tréc? I‘%a%%ff%lcl%yv%
cont act pqq&?%tgeugt%?@\tlﬁl?%%ac%ewhefé'rﬁﬁtﬂgrcoﬁ@gcé'15§c§ls APPelob £, has

openi ngs t I'1 near arrayed contact elenents 6 extend
into the area of the contact pads on the LCD panel. On the outside of the
upper leg 2, the U shaped connector nodule 1 ,
Further, the first, upper leg 2 has openings 11 through

which the 1inearly arrayed contact elements 6 extend into

the area of the contact pads on the LCD panel. ‘On the

outside of the upper leg 2, the U-shaped connector medule 1

is lined with a layer of soft elastomeric material 12 which

supports a clear acrylic plate 13, so that the edge portion

of the latter, through the elastomer layer 12, is clamped

tight between the upper leg 2 of the U-shaped connector

module 1 and a housing cover 14, for example the closed

upper part of the housing of a handheld cellular telephone.



is lined with a layer of soft elastoneric material 12 which supports a
clear acrylic plate 13, so that the edge portion of the latter, through
the elastoner layer 12, js clanped tight between the_upper |eg 2 of the

U- shaped connector nodule 1 and a hqusi ng cover cl osed
upper p ﬂ m lof ‘a handhelz cel l ul ar H’é%'gﬁ% EEEN

PATENT a‘m “Il I| mﬁ[ scont acE &Evi ce £or el ec a
prlnted cCrrcuitt bdard (7) with a M 4) that extends para eI to

the printed circuit board by a connector nodule (1) of U shaped
cross-section holding an edge of the flat panel (4) between the first and
second legs (2, 3 cdimadt ade\;ﬁacmlfo:(zbled:tmficigllar ptenraddttingfa cont act

pads on the, edge and th ns of the fiyst le 2 f the connec
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el ements (B), Vﬂlch:&gﬂﬁl b Egﬂt%‘ﬁr%@ﬁ%éam%&’mﬁ%fi@éelpﬁ@% a@en t he

panel isfnserted exte e outside of the second leg (3),
provi di ng:lee m@xmlﬁnﬁrmmﬂmt@dmwttbm and he surface of
the printed circuit_ board _ (7), rovenents conprising: a) the

conéact e@%@ﬁ\sla(@ymxerﬂm%ocm@%ﬁ LIFRI S of LAFRIIR ®nd 1 eg (3) are
o 9 eCt SN A ¥ §&hféﬁe £PI8ECh-LARGES SRoddsd éhe_eﬂgf%&icflg%g (t21§3@ard (7).

b) a sof t© ayer 2) on t si de of I rst t hat
carries té@gélcﬁlﬂaﬂié fratyesnedn{art betweent shé 6legw (25 Insofieshand;
openings located at the first leg (2) of the U shaped connector nodule (1)
bel ow t hetherflah pineh t4l rhevingeasplural HEY operCPRLREt (R39S PMeltf nearly

o120, SRRACt EL SRR Fed e AEopAL TG LEECYEY LU SPopDOShAUASP o3 o
accor di NgmdQuté ahdving \Wee6tPebPbntling plurality of linearly arrayed
contact elements (6) which connect with the contact pads on
the flat panel when the latter is inserted and which extend
to the outside of the second leg (3), providing a connection
to corresponding contact traces on the surface of the
printed circuit board (7), comprising the improvements that:
a) the contact elements (6) which extend on the outside
of the second leg (3) are in direct contact with the contact
traces on the printed circuit board (7), and _
b) the connector module (1) has a soft elastomer layer

(12) on the outside of the first leg (2) that carries the

" linearly arrayed contact elements (6) on its inside.

2. The contact device according to claim 1, with the
further improvement that the first leg (2) of the U-shaped
connector module (1), below the portion which carries the

soft elastomer layexr (12), has openings (11) through which
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"shaped connector nodule (1), Tor accurate positioning, is set inside a

di nensi onal | ' (9) of a positiqﬁtag=g£§fp (8) which is

mount ed on tiﬂmmﬂﬂlﬂﬂﬂ[#m board (7). THIS®H ﬁk@@f{ devi ce
according to clacnsLl w0r s2, sWherein the first | eg Rep ?g e %haped
connector nodul e has a | edge (10) that exten =t | engt h and

SUppOr ts e {14l PRCL () RVchoa 098 GREDSL ! fof N SUf ace. where the

cont act pads cont act
el ement s 4fga axf eflfe | FdLAE padLeocRf thder Lot S&tePaflH) On the flat panel
(4). 3. The contact device according to claim 1, wherein the

U- shaped connector nodule (1), for accurate positioning, is set inside a

di mensional |y gatc d_ cut out Q& of a osiéionin gﬁate (8) which is
mount ed on t he pri nt?d CEHr2Ty t B%ara "(‘%9’: ing t‘g. Fie torthr¥eHevi ce
accor di Ngth® © Eh&bed heoh@d#Er Indb@uBe }‘il‘gr S O Lt 484 ﬂc‘?&ié:?énﬂfx%; hiet .

U-shaped connector nodule has a |edge y that extends over part
l ength ahdl seppbreide e dinenpiorhlly)mayched edgeubnpp@sidé® 4 he surface

where the_contact. pads, are | ocat.ed.
p051tf5n1 g plgte (g) whgch is mounted on the printed

circuit board (7).

4, The contact device according to one of the_claims
1 to 3, wherein the first leg (2) of the U-sﬁaped connector
module has a ledge (10) that extends over part of its length
and supports the flat panel (4) by its edge opposite the

surface where the contact pads are located.
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