RIGHT-ANGLE CONNECTOR HAVING A SHIELDING TN I) METHOD FOR PRODUCING THE
SHIELDING OF THE RIGHT-NGLE CONNECTORIThe invention i-elates to a right-angle connector
having a shielding and a method for prodncing the shielding of the rlght-angle connector. Prior art
The utility model according to DE 201 14 581 01 discaose a connectorfora.datacableaccording.toUS
Telecommunications Standard FCC 68 500 which is designated as RJ 15 connector,. In the central
and rear region of the connectors., the contact elements are surrounded by a shielding which is open
at the back which is made sheet: metal part, for example, by bending. The shielding covering the
side surfaces and the upper and lower side of the connector housing can he simply fabricated since
the connector is implemented as a straight connector. DE 692 21 560 T2 describes a connector

which can form the corresponding connectortothe connectordescribed
IGHT-ANGLE " CONNECTOR HAVING A SHIELDING AND METHOD FOR

PRODUCING THE SHTIELDING OF THE RIGHT-ANGLE CONNECTOR

The invention relates to a right-angle connector having a
shielding and a method for producing the shielding of the

right-angle connector.

Prior art

The utility model according to DE 201 14 581 Ul discloses a
connector for a data cable according to Us
Telecommunications Standard FCC 68 500 which is designated
as RJ 45 connector. In the central and rear region of the
connectors, the contact elements are surrounded by a
shielding which is open at the back which is made from a
sheet metal part, for example, by bending. The shielding
covering the side surfaces and the upper and lower side of
the connector housing can be simply fabricated since the

connector is implemented as a straight connector.

DE 692 21 560 T2 describes a connector which can form the
corresponding connector to the connector described
previously according to DE 201 14 581 Ul. A shielding plate
is provided which is bent around the connector housing in
the upper region and in the rear region. No shielding is

provided on the lower side of the contact elements.



previously according. to DE 201 14 581 01. A shielding plate is provided which is bent ar0...n-K1 the
connector housing in the upper region and in the rear+egion. No shielding provided on the lower side
of the contact elements, DE 603 14 140 12 describes an impedance-tuned connector has a
[err] where a first shielding element completely encloses the contact elements in the front region of

the connedigy. The.entive coppecior ingluding fhe - Wielding element iy syrrqunded by an quter
shielding plate which has embossings anh recesgeg,.nln the rear region of the contact elements
which is prftbided fonseldering+o conducters of laiprinted sircuitthboard fthesshielding eléent has

recesses hich gliow thegontadt elementsto e quided outfromdhe shiglding reaigy, DE,02 08

885 12 describes a. connector containing a. shielding housing which encloses the side surfaces and
the upper sidenA shiefding is alsd provided ortheasiderside Which iara-firsecoriettor 4$ disposed

directly on fhe. pripted.£ireyit board,andJp a.coiresponding capnector ds, dispesed gn the underside of
the plastic connector housing. On the rear side of the connector the shieiddng element has recesses
through whiéh tHe edhtactelemenitsiare gliided fromstherdhisldingFegivnd ol Page 81%of the

Catalogueg,074482,0f the,applicant Erni, 08/06, Editiop; 4, which can e viewed atyyww.erni.com, a
right-angle connector in accordance with TEC 61076-4-101 is described in which shieldings are
provided bbfrors tHelGpperSide aRd'onthe Undefside, intwWhRIER Feedses are Raeadin the front

connector-sigesegianbotinenthe-upperssideanden the ynderside and the remaining bedges are
curved out to form springs. The lower shieldin%gncloses the underside the end pieces hhe contact

elements profiea f6r Sldéfingto E6itiuetors 'of e piifted tirddit bodrd §9'tHkt the known

connector can only be pushed

DE 602 08 885 T2 describes a connector containing a
shielding housing which encloses the side surfaces and the
upper side. A shielding 1is also provided on the underside
which in a first connector is disposed directly on the
printed circuit board and in a corresponding connector is
disposed on the underside of the plastic connector housing.
On the rear side of the connector the shielding element has
recesses through which the contact elements are guided from

the shielding region.

On page 81 of the Catalogue E 074482 of the applicant Erni,
08/06, Edition 4, which can be viewed at www.erni.com, a
right-angle connector in accordance with IEC 61076-4-101 is
described in which shieldings are provided both on the
upper side and on the underside, in which recesses are cut
out 1in the front connector-side region both on the upper
side and on the underside and the remaining bridges are
curved out to form springs. The lower shielding encloses
the underside of the end pieces of the contact elements
provided for soldering to conductors of the printed circuit

board so that the known connector can only be pushed



laterally onto the printed circuit board because in the mounted state of the connector the lower
shielding is positioned on the underside of the printed-circuit board. and completely covers the
contact region there. DE 695 24 935 T2 discloses a shielded connector arrangement which provides
for. welding of shielding elements to one another. A. straight connector forms the basis. The welded
connectiorlgt;)erggig§ b%twteoen Icfﬁg—:‘ shielozl.Lip% glcgmggtrscwgigh.baore ]1_ir(<]?el}éea}:ccgssiji.e:\.L on tct}gaeouter
side. of thé connector'so that a so deerepdl,f a glued or another typeaflxmg nosg‘nﬁ/ﬁity are proposed
alternativelyctorthe dveldéd conneétion.tiFhe conmectioncartalso beovemplletehedmitted and held

simply in its position by;the stability of the. completely-assembled onngctor; arangement., |t is the
obiect of the invention to provide a right-angle connector having a shielding which is easy to
manufactuté and diethed Yordnarafacturing the shielding ot the rightiamgle connector which make
it possible to achieve afl effective shielding up to high frequencies of the signals conducted via the.
right-angle connector. The oh-Hots are achieved in each case, by the features specified in the

equivalentpglaims. Disclosurerof the inventien ThedJight-angle econnectaraccarding, tp-theripvention.
which provides for welding of shielding elements to one
another. A straight connector forms the basis. The welded
connection is provided between the shielding elements which
are freely accessible on the outer side of the connector so
that a soldered, a glued or another type of fixing
possibility are ©proposed alternatively to the welded
connection. The connection can also be completely omitted
and held simply in its position by the stability of the

completely assembled connector arrangement.

It is the object of the invention to provide a right-angle
connector having a shielding which is easy to manufacture
and a method for manufacturing the shielding of the right-
angle connector which make it possible to achieve an
effective shielding up to high frequencies of the signals

conducted via the right-angle connector.

The objects are achieved in each case by the features

specified in the equivalent claims.
Disclosure of the invention

The right-angle connector according to the invention
comprises a plurality of contact elements which are

arranged next to one another and provided at the back of



comprises a plurality of contact elements which are arranged next to one another and provided at the
back of 4 the right-angle connector for soldering. to conductors printed circuit board, comprising an
upper shielding arranged at least on the upper side of the right-angle connector and a lower
shielding arranged on the lower side Is characterised in that the lower shielding contains a lower

shielding ejtehrgergiorht%hg connector sideech'hoe shf'%lgingosy(ﬁ@g%nog said eé%mgﬂth%gisoriept%d_ in the
connecting dlrectloﬁ, the Tower shlel%lrllng urthermore contains a’separate, rear lower sﬁHejdlng
element, and the fower shielding eléments are elestrically connected toceach othérl.cTive right-angle

connector acgording fo the invention makes,itpogsiple to é‘i_'?JSVeoafhi%'eg“aﬂi{éﬁt@?%!ﬁ"e'“
particular, a homogeneous inductance layer Is achieved inside the connector, The right-angle
connector aecording o thashvention irparticutariy sditable forcondacting? Righdregueney si.gnals.

For example, a..dig. tai signal. can he conducted with high quality at.a gata rateup to, 10 Gigabit, a
high signal integrity being ensured at the same time. The right-angle connector_accordln%?to the
invention is thet&fores 8d5ecidiSsuitabIR 6! 'signal-prdcelsing arrangementsin hich. fotexample,

printed circyit;Roards axestohe canngeted fo @ backplane: As argsultof the atleast two-part design
of the lower shielding, the shielding of the right-angle connector according to the invention can be
assembled paftiztlany Eas iy ¢ féast the reaf lowk? Shielding efermrit €an begdsridHetat least
partially ina-gannector 1. usinerbeibrermaking the elestrical eannectior during thewassembly .
Despite its high -gual.ity design, the right-angle connector |

lower shiélding eleménts are electrically connected to each

other.

The right-angle connector according to the invention makes
it possible to achieve a high-quality shielding. 1In
particular, a homogeneous inductance layer 1s achieved
inside the connector. The right-angle connector according
to the invention is particularly suitable for conducting
high-frequency signals. For example, a digital signal can
be conducted with high quality at a data rate up to 10
Gigabit, a high signal integrity being ensured at the same
time. The right-angle connector according to the invention
is therefore especially suitable for signal-processing
arrangements in which for example, printed circuit boards

are to be connected to a backplane.

As a result of the at least two-part design of the lower
shielding, the shielding of the right-angle connector
according to the invention can be assembled particularly
easily. At least the rear lower shielding element can be
positioned at least partially in a connector housing before
making the electrical connection during the assembly.

Despite its high-quality design, the right-angle connector



according to the invention can be manufactured costeffe,iivej The right-angle connector acenrding to
th.e invention is therefore particularly suitable for cest--sensitive series product-ion- Advantageous
further developments and embodiments of the right-angle connector according to the invention are
obtained from dependent claims. A first embodiment provides that the shielding surface of the rear

lower shleldln&%l ment |st€;)r|enct %per.pengrllqglar to the con%eectlnrgadlr%catggﬂlgl embaodiment

:Particular@%wta le for a 90" rg |:--anlqulé7 connector. Another embodiment provides that the

shielding s%xffﬁeebiﬂjelnegr [Bwel shié@iirh}getegﬁ@t iscmmieqteuoai Ieast:imséi;tigns_tria-r.atiel to the
contact. elgments, Jy{ih this megsiire. a bigh gualty of the right-angle spnector with espect to the

homege.neous indu....tance pro.rlHe inside the right-ang nector is achieved even for angles not
equal t.c.-p80sOheembisodiment provitlesttharthe rear lower shielding element is guided at least
approximately as far as the soldering connection of the contact elements. Therefore- a. complete
shielding of. the contact elements as far as the prirted circuit board is achieved on the one hand( the

other. handgthe-printed giccuit board can e fitted fram-above with-theJight-angle connecter
according to the invention. .
right-angle connector according to the invention are

obtained from dependent claims.

A first embodiment provides that the shielding surface of
the rear lower shielding element is oriented perpendicular
to the connecting direction. This embodiment is

particularly suitable for a 90° right-angle connector.

Another embodiment provides that the shielding surface of
the rear lower shielding element is oriented at least in
sections parallel to the contact elements. With this
measure, a high quality of the right-angle connector with
respect to the homogeneous inductance profile inside the
right-angle connector is achieved even for angles not equal

to 90°.

One embodiment provides that the rear lower shielding
element 1s guided at least approximately as far as the
soldering connection of the contact elements. Therefore a
complete shielding of the contact elements as far as the
printed circuit board is achieved on the one hand. On the
other hand, the printed circuit board can be fitted from
above with the right-angle connector according to the

invention.



A. particularly advantageous embodiment provides that thm -Hower s}flielding elemmnts each have
conitect'ing. surfaces wh'Lch are tilcied. together-fog the electrical connection of the lower shielding
elEments. P. particularly easy assembly of the right-angle connector according to the inlentio.,1 is
ponsible :Reasule. One embodiment provides the implementation of the connecting surfaces as flat

connecting, suxfaces. .is preferably,provided Jiat the connector;side lower shielding element has a
homogeneous connecting surface without recesses or cutouts, which eztends over a plurality of

contal k,Ieriqewts;pr@‘bﬁaﬂvae; albthercontact elements) afhis rrmasuﬁ_e:al'somelp@wéa@@rﬁeve the
completes passiple, hielding.offhe contact plemants, s aieady,mentioned, atleastane lpwer.

shielding element can Isposed at least partially inside a connector housing,. One embodiment
provides that thelreae lowst shdelding elémient issdisposeddntieastin thie arsayofdhe eohngction to

the conneclor-sife. Iavenshielding elermentdeside the.connaciey A Birihee deyelapmesk,of fhis
element provides that the rear lower shielding element has a plurality of separately formed
connectingPsutfaldesandithat thie lcorieefdi? Fidusing has separate recesses corresponding to said
connecting surfaces fbr guiding and at least partially accommodating the rear lower shielding
element. element which are electrically connected to one another. The at least two-part

configuration €nahles,a simplg realisation; ofdbe shielding, where ferexample the connegts-side
upper selding element can be disposed at least partially inside the connector housin

. An
advantagedt8 firtHer tevefopmentor thissembbaimenPprovidestHat ﬁl‘érlfﬁf&%hielgﬁ]g.lesfements
have conngeting suifages whichqare welded togethenibe thecelegtiigal connPetien of sa;id gpper
shielding elements, As a result, both the lower and the upper shieldin% elements can beoprocessed
ththesﬁ%gﬂﬁ%ﬁomﬁﬁs a homogeneous connecting urface without

recesses or cutouts, which extends over a plurality of
contact elements, preferably over all the contact elements.
This measure also helps the achieve the completest possible

shielding of the contact elements.

As already mentioned, at least one lower shielding element
can be disposed at least partially 1inside a connector
housing. One embodiment provides that the rear lower
shielding element is disposed at least in the area of the
connection to the connector-side lower shielding element

inside the connector housing.

A further development of this element provides that the
rear lower shielding element has a plurality of separately
formed connecting surfaces and that the connector housing
has separate recesses corresponding to said connecting
surfaces for guiding and at least partially accommodating

the rear lower shielding element.

Another embodiment provides that the upper shielding

contains a connector-side upper and rear upper shielding



A further embodiment provides that at least one connector - side. shielding element has an
expansion offset and that the upper and/or lower connector-side shielding element has spring
tongues for clamping a corresponding shielding element of a corresponding right-angle connector,
The at least. one expansion offset. allows one connector to dip into the corresponding connector.

The spring_tongues on hlec%neahgenq éri%rg%/g ith%1 hectrlcal cont%cetget,\?/]voeeg Itlhee two connectors and

on the other hancpprO\V/\f e a. clamping force in the connected state of the connector The method
according Tdthe inventiorefor praducinggpthe right-angleuconnector provites that the weldodennection

uf at Ieasty%ea@ﬁ/gém%lldin% Iemce}pés isg”ﬂﬁgeig% e,ans‘mg er 'Qind,elj?ask%ivgldir%gjgffers the
of m e

possibility ak’..ng electrical contact between the fower shielding elements even in barely
accessiblecplacessinsicesthé connector Housinglifithe edmmetting sarfaces oflirelo@ed shieldings lie

jnside the ggggecctgrziq%séq&ythgrllg§grebeta}(g =35 gan:he,guided, y%q the connection point.

through an opening provided in the connector housing., According to one embodiment of the method
according to the invention, the use of an in particular pulsed neodymium YAG laser is provided. An
advantageous embod-iment of the right-. -angle connector accordincj to the invention which is

provided if partidifarh 28RRIAEton Withthe mehbeisifaRifacture dctdrlinG TP e MFéntion. by

means of [aser,welding-provides at least ene; gpening iy atleaste 0ne canrecting syeface pfthe lower
and/or upper rear shielding element, which, is preferably designed as a hole. The openings enable a

precise fotUSing 6Pthe 1486 beam® in pAfittRr opth¥a WeldingWith a minim&l&nsantstheat is
achieved whereby ot only theswelded shielding elements; butiinparticular the connester bpusing
made of. plastic are proteted during the welding, , _

both the lower and the upper shielding elements can be

processed with the same technology.

A further embodiment provides that at least one connector-
side shielding element has an expansion offset and that the
upper and/or lower connector-side shielding element has
spring tongues for clamping a corresponding shielding
element of a corresponding right-angle connector. The at
least one expansion offset allows one connector to dip into
the corresponding connector. The spring tongues on the one
hand dimprove the electrical contact between the two
connectors and on the other hand provide a clamping force

in the connected state of the connector

The method according to the invention for producing the
right-angle connector provides that the weld connection of
at least the lower shielding elements is made by means of
laser welding. Laser welding offers the possibility of
making electrical contact between the lower shielding
elements even 1in Dbarely accessible places 1inside the
connector housing. If the connecting surfaces of the lower

shieldings lie inside the connector housing, the laser beam



Other advantageous fu:rther developments and. embodiments of the right-angle connector according
to the invention and the method are obtained from the-following description, Exemplary embodiments
of the invention are shown in the drawings and described in detail .in the following description. in the
figures: Figure. 1 shows a sectional view. through a right-cmgle connector known from the prior art,

Figure. 2 shoys Bé'r% Vjew of (he @8”%%’29 %%%‘?}r] Sé‘@%h%:é?%%”%'ﬁxc&ﬁﬂﬁ%% agearding fo the

invention, Fjgure_ 3s an exploded view of the rig e connector 'Mown In gure , Figuie 4
shows a. secondiview. ontnellewepand piear sidewtithe right-angle connector,

According to one embodiment of the method according to the

invention, the use of an in particular pulsed neodymium YAG

laser is provided.

An advantageous embodiment of the right-angle connector
according to the invention which is provided in particular
in conjunction with the method of manufacture according to
the invention by means of laser welding provides at least
one opening in at least one connecting surface of the lower
and/or upper rear shielding element, which is preferably
designed as a hole. The openings enable a precise focusing
of the laser beam. In particular, optimal welding with a
minimal amount of heat 1s achieved whereby not only the
welded shielding elements but in particular the connector

housing made of plastic are protected during the welding.

Other advantageous further developments and embodiments of
the right-angle connector according to the invention and
the method are obtained from the following description.
Exemplary embodiments of the invention are shown in the

drawings and described in detail in the following

description.

In the figures:
Figure 1 shows a sectional view through a right-angle
connector known from the prior art,

Figure 2 shows a first view of the front and upper side of

a right-angle connector according to the invention,



Figure 5 shows an exploded view of the right -angle connector shown in. Figu.re 4, Vi ore 6 shows a.
simplified sectional view through the right-angle €oAnector, Figure 7 stows a first view of the rear
and upper side of a corresponding right -angle connector, Figure S shows an exploded view of the
corresponding right-angle connector shown in Figure 7, Figure 9 shows a second view of the rear

and lower gidg.of thescaresponding.tght-angle gonnecter. FHgure MQ shows an exploded view of

the corresponding right -angle connector shown in Figure 9, Figure 11 shows a simplified sect-ional
view througlv tHeeeorpespgoieifiy rightianghe €ornector shown in Figure 7, Figure 11 shows a

simplried gectional view tough the correspanding Kt anll, connegtor shownin Figyre 7.
the right-angle connector,
Figure 5 shows an exploded view of the right-angle
connector shown in Figure 4,
Figure 6 shows a simplified sectional view through the
right-angle connector,
Figure 7 shows a first view of the rear and upper side of a
corresponding right-angle connector,
Figure 8 shows an exploded view of the corresponding right-
angle connector shown in Figure 7,
Figure 9 shows a second view of the rear and lower side of
the corresponding right-angle connector,
Figure 10 shows an exploded view of the corresponding
right-angle connector shown in Figure 9, Figure 11 shows a
simplified secticonal view through the corresponding right-
angle connector shown in Figure 7,
Figure 11 shows a simplified sectional view through the
corresponding right-angle connector shown in Figure 7,
Figure 12 shows an isometric view of shielding elements of
the corresponding right-angle connector shown in Figure 7
which shows a special configuration of connecting surfaces,
Figure 13 shows a simplified sectional view through the
right-angle connector corresponding to Figure 6 which shows

a corresponding configuration of connecting surfaces shown
in Figure 12 and

Figure 14 shows an isometric view of a right-angle
connector in the connected state with a corresponding

right-angle connector.



Figure 12 shows an isometric view of shielding elements of the correspondini right-angle connector
shown in Figure 7 which shows a special configaration-of connecting surfaces, Figure 13 shows a
simplified sectional view through the right-angle connector corresponding to Figure 6 which shows a
corresponding configuration of connecting surfaces shown in. Figure 12 and Figure 14 shows an

isometric vigy of a right:ange connector in the conneciad sfate with a; carrespanding right-angle

connector, ¢ 1 shows a sectional view through a right-angle cennector | described in the
catalogue E 074482 of tHe applicanbspecified-initiallyLinwkick alplUrafitSsuperpésed contact.

elements 2,jg pravided, thgse being proyyi.ded opthe rear lower, side 3 of the fight-apgle connector |

for soldele Lo conducLors Of a printed circulit board 4 which are not visible, elemeni-s 2

are accommedateeinsh. fstilating corfifeetor hotsing 5 #af i€'6£1000'66 & stieldiig 6, 7 wtich is

shown simplified; The shielding is cempesed of an.dipper shielding 6iand-a lowershieldingin the
front connector -side region, recesses are out out from the shielding. 6,1 both on the upper side and
or the undérsidesid the reArdiniig 190105 %160 curet GlitiardSto A 2F0011 8Fring. tongues 8, 9

cw,i-hH-,:h.enablg a reliablg contaet' sig and-clamping:- ©f the shielding of a. corresponding
connector. The lower shielding 1 encloses the underside of the end pieces 1.0 of the contact
elements 2 provided for soldering to the condhcLors pf the printed circuit board 4, not shown, and in
ihe mounteg sate of the rofangle, conector | Sovers,01s Snlte eqniagting 1egjon ofghe underside

connector housing 5 that is shielded by a shielding 6, 7

which is shown simplified. The shielding is composed of an

upper shielding 6 and a lower shielding 7. In the front

connector-side region, recesses are cut out from the

shielding 6, 7 both on the upper side and on the underside

and the remaining bridges are curved outwards to form

spring tongues 8, 9 which enable a reliable contacting and

clamping of the shielding of a corresponding connector. The

lower shielding 7 encloses the underside of the end pieces

10 of the contact elements 2 provided for soldering to the

conductors of the printed circuit board 4, not shown, and

in the mounted state of the right-angle connector 1 covers

the entire contacting region on the underside of the

printed circuit board 4.

Figure 2 shows a right-angle connector 20a according to the
invention which contains a plurality of adjacently disposed
non-visible contact elements where in the exemplary
embodiment shown, two superposed rows of contact elements
are further provided. The right-angle connector 20a
according to the invention contains an upper shielding 22a

which in the exemplary embodiment shown is composed of a



Figure 2 shows a rio5nt-aniTie connector 20a acechrding to the invention which contains a plurality
of adjacently disposed non-visible contact eLements where in the exemplary embodiment shown,
two superposed rows of contact elements are further provided, The thOL-an.gle connector 20a
according to the invention contains ar upper shielding 22a which in the exemplary embodiment

shown is compose of a connectordeup er hi eldlng ement 24a with g shieldi rface 25a and
arear upper é%lel%ll o e"f’ementuﬁgerl vthe leéemﬁarﬁem O%I é@l‘%‘si‘{og\l}cv?ﬁ r}r%ms o M etween
the upper shielting-eleents124a, 26aaliesuapernxintAtelydatitihe eértreofthecsurface relative to the
connecting direction 28. According to one ezemplary lembodiment,. ,!1-. is provHded that the rear
upper shielding element 26a in connecting direction 28 has separately formed. connecting. surfaces

30a which makg,fhe Sl‘%t(%\/ang negian ig,the.coppecior-sidg uQper shielding elgment ada in the

mounted state of the right- e connector 20a. Optionally, separately formed connecting surfaces
32a can alsbbeyrovidedorrthe donnectonsidesuppet shiefding efetnenmt2da: Whicheéorrespond to

the connecting suriagesS0a.0f theyear uppershielding element 26a, The, right-angle conngctor 20a

according to me invention. further contains a lower hield.-ing 34a which is composed of a
connectorSidetleive? 3hiefding element. 38a with a shielding. surface 37s and a rear lower shielding
element 38a, the shielding. surface 37a of the connector-side Lower shielding element 36a being
oriented at least approximately in connecting direcflon 28,

According to one exemplary embodiment, it is provided that

the rear upper shielding element 26a in connecting
direction 28 has separately formed connecting surfaces 30a
which make the electrical connection to the connector-side
upper shielding element 24a in the mounted state of the
right-angle connector 20a. Optionally, separately formed
connecting surfaces 32a can also be provided on the
connector-side upper shielding element 24a, which
correspond to the connecting surfaces 30a of the rear upper

shielding element 26a.

The right-angle connector 20a according to the invention
further contains a lower shielding 34a which is composed of
a connector-side lower shielding element 36a with a
shielding surface 37a and a rear lower shielding element
38a, the shielding surface 37a of the connector-side lower
shielding element 36a being oriented at least approximately

in connecting direction 28.

The lower shielding 34a can only be seen in outline in the
view of the front and upper side of the right-angle
connector 20a according to the invention shown in Figure 2.
For illustration an exploded view of the right-angle

connector 20a shown 1in Figure 2 1is therefore shown 1in



The lower shielding 34: can oniy be seen in outilne In the view of the front and upper side of the
right-angle connector 20a accrr-d.ing to the invention shown in Figure 2, For illUastration art
exploded view of the right-angle connector 20a shown in Figure 2 is therefore shown. in Figure 3,
Those parts shown in Figure 3 which agree with the parts shown if Figure 2 are each designated with
the same r%ffrence mbﬁgs. This agrrgemgﬂt also anlLec to the gollo ng figures.

I .
Figure3atinpa?rlilcru‘?ar etwo Bﬁﬁ cgr?flgusratlonoé’)q]‘qhel ow%%ghlire?ding a'Wi t%%rc%%névétrt-g.ride

lower shielding etement 35a@and the reat Jower shielding elementi38a.drigured3 shawts ame

advantageous embog|ment of the rear Iroswerﬂueldm . element 38zié|.trfth a fhleldln#ésgrlfqace 39a

which has ggﬁnzfratre?y ?o?ﬁ]%%eco%hnenctleng surfaces 40 rvﬁ%%ﬁ%Fe Srov%e%ptg make t ectrical

connectionfwith thel cannectorsside lower shielding element 36a. For this purpose, the connecter
-side lower shielding element 36a. has at least one corresponding connecting surface 42a. wherein
in. the exemplary embodiment shown a. homogeneous surface without cutouts or recesses is

provided, extending over the,entire reariricotta ,:glin,-hAnt loyer shielding glement, 363, According to

one embodiment it can he provided that the connector-side lower shielding element its also has

separately f6rred édrnecting sGrfaces edrresporfiting t6 tHeedépdtately ¥6rmedcdhnectingtsurfaces

40a of the reafjewershiglding element 38a,ikigure, 3 gives gcomplete,view af the conpegtor.
housing 44a in which the non-visible contact elements are acconimodated.
lower shielding element 38a.

Figure 3 shows an advantageous embodiment of the rear lower
shielding element 38a with a shielding surface 39a which
has separately formed connecting surfaces 40a which are
provided to make the electrical connection with the
connector-side lower shielding element 36a. For this
purpose, the connector-side lower shielding element 36a has
at least one corresponding connecting surface 42a wherein
in the exemplary embodiment shown a homogeneous surface
without cutouts or recesses is provided, extending over the
entire rear end of the connector lower shielding element
36a. According to one embodiment it can be provided that
the connector-side lower shielding element 36a also has
separately formed connecting surfaces corresponding to the
separately formed connecting surfaces 40a of the rear lower

shielding element 38a.

Figure 3 gives a complete view of the connector housing 44a

in which the non-visible contact elements are accommodated.

The two-part configuration of the lower shielding 34a
enables both the connector-side lower shielding element 36a

and also in particular the rear lower shielding element 38a



The two-part configuration of the lower shielding 34a. enables both the connector-ide lower shielding
element 36a and also in particular the rear lower shielding element 38a 13 to be arranged at least
partially inside the connector housing. 44a, where the electrical connection between the two lower
shielding elements 36a, 38a can only be made ,-AfteL insertion into the connector housing. 44a.

Figure 4 shcoc\)/vsg second V|e\évcpf_ tgg onver and rear side olf the,rrlgshltgggl%tgonnector 20a according

to the invention. I—elgua}éf 2°Shows in partlc?ﬁlasr heppaorsl ﬁ)‘%lngy of tHe connec .n% sUrfaces 404 of the

rear lower shietding; elefrent 38a whichhe the Imountéd siate-ofritherearlowershielding element 38a
are positioged in {ecesses %Ga Qtjthe connector hcousigg 44a. 3T§1e second vielw srg)wn in Iéi ure 4
gives a view of the solder connections 48a of the contact élements 50a. accommodated in %e
connemprhémgngﬂmaertion into the connector housing 44a.

Figure 4 shows a second view of the lower and rear side of
the right-angle connector 20a according to the invention.
Figure 4 shows 1in particular the positioning of the
connecting surfaces 40a of the rear lower shielding element
38a which in the mounted state of the rear lower shielding
element 38a are positioned in recesses 46a of the connector
housing 44a. The second view shown in Figure 4 gives a view
of the solder connections 48a of the contact elements 50a

accommodated in the connector housing 44a.

To illustrate the assembly in particular of the rear lower
shielding element 38a, Figure 5 shows an exploded view of
the right-angle connector 20a shown in Figure 4. Figure 5
illustrates in particular the arrangement of the recesses

46a in the connector housing 44a.

The right-angle connector 20a according to the invention in
particular makes it possible to achieve a high-quality
shielding 22a, 34a. In particular a homogeneous inductance
layer is achieved inside the right-angle connector 20a. As
a result, the right-angle connector 20a according to the
invention 1s particularly suitable for conducting high-
frequency signals. The right-angle connector 20a according
to the invention 1is particularly suitable for connections
between signal processing arrangements where digital
signals can be conducted via the connection at data rates

up to 10 Gigabits with high signal integrity. The



To illustrate the assembly in particular of the rear 'coder shielding element 38a, Figure 5 shows an
exploded view of the right-angle connector 20a shown.in Figure 4, figure s illustrates in particular the
arrangement of the recesses 46a in the connector housing. 44a, The right-angle connector 20a
according to the invention in particular makes it possible to achieve a high-quality shielding. 22a,

34a, in partthuIar a homogeneous inductance Ia)éer IS achleveq inside the r%r%t-aneg}e c?{nn%ctor 20a,

As a result, tlfl%qr%lgerlrfgé’ﬁg & RORAELor ﬁbﬁ?géor ‘:jirﬁlg.lt%qhg fnventio is f)a icul‘érly%w able for

conductingfiighra fneqiiency signalsaThe right:angle copnrectar20alaceordingtto therinvention is
particularly suitable for connections between signal processing ariahements where digital signals can
be conductéd via. tﬁlgpc%%%ggt?on at aat\ggreatesa %%Jtoé) XS%igéB%sl év?th rﬁ&ﬁ sigrnla?l%h eggrrl% , The r
frequency-deperdent sighah dampingdonly oceurshat -very<high freqaenciescnpatticufartane
position-dependenl. constant wave impedance can-pe achieved inside the r-Jght -angle connector
20a accorglg)r%é] toqt#e inve%?ion as a resuit (%aé high aua ityesr?fe diﬁjg r22a, 34a due in p.articriar to
the two-paftwonfiguratiorrofithe owér shieidiny 34zewhichparticelarflebntabutesito minimlising

position-depepdent signal reflections and signsl, falaificatiras ggusedthereby. hupgbermore, as a
result of the two apart design ol the lower shielding 34a, easy assembly of the lower shielding 34a is
possible, patticutdrly wheh the ebanéctoralower shiglding elemidrit36aCand iFartictir #eslrear
icwem shieldinclLelement 3aa are disposed at least partially inside the connector housing 44a.
According to an advantageous embodiment forming the basis of Figures 2-5, it is provided that the
shielding surface 39i. of the .c.or lower shielding clement 38a is oriented at least approximately
perpendicular to the connecting direction. 28, This embodiment is therefore p,articulajg_ly %lflitglble fora

90eﬂghbdﬁéﬁ¥gﬁﬁﬂﬁﬁﬁhzoé? a result of the two-part design o
lower shielding 34a, easy assembly of the lower shielding

34a is possible, particularly when the connector-side lower
shielding element 36a and 1in particular the rear Ilower
shielding element 38a are disposed at least partially

inside the connector housing 44a.

According to an advantageous embodiment forming the basis
of Figures 2-5, it is provided that the shielding surface
39a of the rear lower shielding element 38a 1s oriented at
least approximately perpendicular to the connecting
direction 28. This embodiment 1is therefore particularly

suitable for a 90° right-angle connector 20a.

Another embodiment provides that the shielding surface 39a
of the rear lower shielding element 38a 1s oriented
parallel to the contact elements 50a at least in sections.
As a result, a high quality of the right-angle connector
20a with regard to the homogeneous inductance profile
inside the right-angle connector 20a is even achieved at
angles not equal to 90° provided that an angle of not equal

to 90° is provided.



Another embodiment provides that the shield-ing m.rface 39a of the rear lower shielding element 38a
is oriented parallel to the contact elements 50a-at {east in sections As a. result, a. high quality of the
right-angle connector 20a with regard to the homogeneous inductance profile -inside the right-angle
connector 20a is even achieved at angles not equal. to 90c provided that a.n angle of not equal to
90( is provided. 15 - Inthe exemplary. embodiment of the right-angle connector 20a according to
the invention shown, it is assumed that the rear lower shielding element 38a is guided at least

approximately as tar as the,'solder capnectign48a gfthe gantagt glemgnts120a-As A rasuit, a
complete shielding of the contact elements 50a is achieved as far as the printed circuit board not

shown in detdil, EurtR&rmare, aa restilt bR EmbBBdifTent the printettcirddit BEAA witkithe Light
-angle conneestor-20a accerding torthe invention-cam be fitterh froms abpyed AL THit e padicularly
advantageous embodiment provides that the connecting surface 40a of the rear lower shielding
element 388 PSP HAConhéctiny shiface 42a gt the Eantiettor-Sidesioiver Bhididing elentét 36a are
welded togethestormake thenelectrioal.conpectiongfithe shielding elements:86a,1'Thida. Sach a
welded conpection can advantageously he provided for welding the upper shielding elements 24a,
263 pravidedf e the Uper SHIAG 234 7 ConfigareHit Be MAIGLGAr I e Cass. the Welded
connectior wiltbe madesbetween the optionallyprovidect connecting sudacess30a ekthe rear upper
shiel*gg. element 26a with the.corresponding connecting surface 32a of the connector-side upper
shielding e(ﬂemetn Jﬁa_eﬂ?é) (r%leIﬂ%ldt acgncglr%iné) f%lfﬁ%elr%ver?t%o%cf%%%ro l?callr]{éfthew ﬁé t-asﬁg‘lg
connector20ahacconding to thenkmventior? providesdorimaiingahe welded eannection of the:lower
shielding %@@9&5’5 §§%m25aab%qfc(i%9ptionally the upper

A quite particularly advantageous embodiment provides that
the connecting surface 40a of the rear lower shielding
element 38a or the connecting surface 42a of the connector-
side lower shielding element 36a are welded together to
make the electrical connection of the shielding elements

36a, 38a.

Such a welded connection can advantageously be provided for
welding the upper shielding elements 24a, 26a provided that
the upper shielding 22a is configured to be multi-part. In
this case, the welded connection will be made between the
optionally provided connecting surfaces 30a of the rear
upper shielding element 26a with the corresponding
connecting surface 32a  of the connector-side upper

shielding element 24a.

The method according to the invention for producing the
right-angle connector 20a according to the invention
provides for making the welded connection of the lower

shielding elements 36a, 38a and optionally the upper



shielding elements 2a, 26a by means of laser welding, Laser welding in particular makes it possible
to make the welded connection if, during assembly s the lower shielding elements 36a, 38a are
already located fls.ide the connector housing 44a to make the electrical connection, In this case the
welding can be carried out through the recesses 46a in the connector housing 44a, If there is a
visible conngcti n from the front stideth 4right- r%le cgnnector 20a an coimecting dircf%tion 2S onto
the upper Sidé ot the donfiectiNg Siitfade 42a of the connéttor-8.1H& Inwer Shielding eléient 36a,
the welding ot the. shieltling; elements 86a1138a ofithedawertshieldingis4e. tan be kradetthrough the

contact chargf)gésdfrom the front side ﬁf thc? riqht-angle corf)rlectort%lOa, noa%rycuslgri a chl)g m.Him

YAG laser'is prowde%of%rr]%Fodlu%rllnglt e Welf(ﬁnafJSucﬁﬁsgﬂasgr’ has the advantage ofa. good energy

meterability.|Pulsed opéfation ith putse duratiens whichedaredten dodovirhmto-therfemitosecond
range is p%r(t)iglé@ﬁlézagx%nt@geg‘g% eTm%éasgiéscﬁ!ﬁg §gﬁal&lgr{ re@@isoqgfgce treatment of the
4a, 26a, 36a, ifie

slyelding elements "Isa" The simp sectional view shown in Figure 6 through the
right-angle connector 20a according to the in -fllustrates the p,-5--titHoning in particular of the two
shieliting elements 36a, 38a of. the lower shielding 34a. The at least one connectini surface 40a of

the rear low@r $Hiélding&fement 384’ abdtsehainstthe torfespohding CeBnnéétiriy sitfacé42a of the
connector-side-lower shielding element36a Ihetwosonnegting surfaces 40a, 42a.

If there is a visible connection from the front side of the
right-angle connector 20a in connecting direction 28 onto
the upper side of the connecting surface 42a of the
connector-side lower shielding element 36a, the welding of
the shielding elements 36a, 38a of the lower shielding 34a
can be made through the contact chambers from the front
side of the right-angle connector 20a. In particular a
neodymium YAG laser 1is provided for producing the welding.
Such a laser has the advantage of a good energy
meterability. Pulsed operation with pulse durations which
can extend down into the femtosecond range is particularly
advantageous. This laser 1is also suitable for the surface

treatment of the shielding elements 24a, 26a, 36a, 38a.

The simplified sectional view shown in Figure 6 through the
right-angle connector 20a according to the invention
illustrates the positioning in particular of the two

shielding elements 36a, 38a of the lower shielding 34a.

The at least one connecting surface 40a of the rear lower
shielding element 38a abuts against the corresponding
connecting surface 42a of the connector-side lower

shielding element 36a. The two connecting surfaces 40a, 42a



can be curved corresponding to One another. In the exemplary embodiment shown, a flat surface is
assuifled- The specific configuration of the connecting-surfaces 40a, 42a can be --gJecfied
depending on the predefined distance from the contact elements 50a. which i a shown in simplified
form in Figure 6, In order to achieve a homogeneous positron-dependent induction profile inside the
right-angle connector 205 according to the irrvention” the lower shielding elements 36a, 38a are
preferably Gided paraliet fo' &t leastore CONtACt élémert’s0a. At. Iegél% &étions . Figures
furthermoresikustrates theretectrical cconnéctian, betwear thesuppes shielding: elements 24a,c26a if the
upper shieldin%i’z ais corhfilgured to_be muIti-p%rt. The connegtlin%surfac s 30a ogége ref?i upper

shielding elément 26a are pré l%gglyt/l\/\(/)erideodftog}éﬁw(r:evrilt]ﬁﬁe a agflgnéagﬁiglding Surface 25a of

the connet_ct@nside uwemlﬁﬁelﬂdhg@gme@i_ﬁ%l_.d&hatumlyghednéthoe@cddmmt@dhé imze_ntion for
laser welding.can glso be uged gl fhis pagition, in e eemplanyempodiment shown agegiging. t

Figure 6, the contact elements 50a have contact springs 52 on the connectgr-side ront end. Figures
7-11 showsra dorresponding right-anglercohnectorh 26ty accordimgitosthednvention whichrhas

components the.same as the dight-angle conneetors 20a,according to fhE invention. shown initially,

the corresponding components being provided with the index 'bn instead of the index 'a™in the

reference AORbREE, 08 8 20a according to the invention, the lower
shielding elements 36a, 38a are preferably guided parallel

to at least one contact element 50a, at least in sections.

Figure 6 furthermore illustrates the electrical connection
between the upper shielding elements 24a, 26a 1f the upper
shielding 22a is configured to be multi-part. The
connecting surfaces 30a of the rear upper shielding element
26a are preferably welded together with the at least one
shielding surface 25a of the connector-side upper shielding
element 24a. Naturally, the method according to the
invention for laser welding can also be used at this

position.

In the exemplary embodiment shown according to Figure 6,
the contact elements 50a have contact springs 52 on the

connector-side front end.

Figures 7-11 shows a corresponding right-angle connector
20b according to the invention which has components the
same as the right-angle connectors 20a according to the

invention, shown 1initially, the corresponding components

ANY 7

being provided with the index “b” instead of the index “a

in the reference numbers.



The right-angle connector. 20b according to the invention according to Figure 7 also has a connector
housing 44b which is surrounded by an upper shielding 22b and by a lower shielding 34b. The upper
shielding. 22b contains a connector-side front shielding. element 24b and a rear upper shHeldind

element 26b, where the rear upper shdeldini element 26b sheuld have separately formed connecting

surfaces 3%§Tfor eI,ecrglcal contact to the cocnnecté) -side u§§§§§%§:dmg eléahrréent 24bh., To illustrate

the individu %orﬁjpg ents 'of the rfg%?-%rewﬁe Conriedtor 26 g%o the iventior, @ﬁrne 8 shows

an explodegviewdf the right-angle: cenneécterl2@b reproduced imkigures7, Irhcontiast todhe
confi,guratioQ iigﬁhe.first gight-an ig cgnnector 20a accordiréqlto t{]g iinvent}gb inatrrllg c%rresrgonding
0

. b
rlght-angle%onnect&rSZOe, instea ah oagneléﬁgecgnnecﬁﬁg siirtdce a, separa gly ormed

connectinglsurfacess42k are. pluvidddbon mleqcomp@cﬁar-sﬂd&dnﬁslgieldiﬁg elremmmb wdiich
CO"eSF’O”dcg%‘i%‘eecsé‘v‘&?l%%’%o@"ﬁ‘é EOQH%%ti‘&i%“éfaecférﬁ@m%th‘ﬁ VS%'%’E%QH?'QJQ%&Pmem

381:, Furthermore, recesses from which spring tongues 60 are bent out are provided at the
connector-siteceriti ofthescormector-sideouppeishieldirg elentent 24bilPFigure 9isholsia giew of

the rear andloyer, side of the corresponding.ight-angle connegtor 20e in the mounted, state. In the

corresponding right-angle connector 20b, the connecting surfaces 40b of the rear lower shielding
element 38B1&fe241s6 pasitioned!in recesses 48bh ofthetconhedtor KAUBINGAYISY: TPa ilfistate the

individual ggn(-gj{g,eﬁigg;% 101again, shows, an exploded view of the corresponding r ght-angle
connector 20b reproduced in Figure 9. Tthe simplified section-al vjew shown. in Figure 11 through
the corresponding right-angle connector 20b according to the invention again illustrates the
positioning in particular of the twb shielding elements 300, 391) of the lower shielding 34b. Instead of

the contact Springs’s7; tRé BorréSpohtihy pity TonE@BF265 has Bdnthérbldded s4 2ngle

connector 20b according to the invention, Figure 8 shows an
exploded view of the right-angle connector 20b reproduced
in Figure 7. In contrast to the configuration in the first
right-angle connector 20a according to the invention, in
the corresponding right-angle connector 20b, instead of a
homogeneous connecting surface 42a, separately formed
connecting surfaces 42b are provided on the connector-side
front shielding element 36b which correspond to the
separately formed connecting surfaces 40b of the rear lower
shielding element 38b. Furthermore, recesses from which
spring tongues 60 are bent out are provided at the
connector-side end of the connector-side upper shielding

element 24Db.

Figure 9 shows a view of the rear and lower side of the
corresponding right-angle connector 20b in the mounted
state. In the corresponding right-angle connector 20b, the
connecting surfaces 40b of the rear lower shielding element
38b are also positioned in recesses 46b of the connector

housing 44b.



The electrical connection of the connecting surfaces 40b1 42b of the lower shielding 34b and
optionally the connecting surfaces 30h, 32b of thelupper shieldHng 22b are again advantageously
made using thb laser welding method according tb the invention. The, .lane of intersection farming
the basis of Figure 11 is selected in such a manner that one of tthe spring tongus 60 of the
connector-side r shjeldihg ée en can be seen. Furthermore_. Figure 11 shows an
embodimeﬁ!t)ofit \g%cgsr%#e?;lc%cé):-s? eézplp}éggﬁi%%}%felgr%n% Erbeél%etasrfd/%% e ggnn%@to&gi%éqower
shielding elément 36a, 36brakbedrdingto avhich fat least one lowerrshielding elerwnt 245dhks an offset
621 64 which makes. it pgégib@etxgr%%ggggoqQFe E;q%imféally described right-angle connector 20a
according to the inventon, Figure 12 shows an isometric view of an advantageous embodiment of
the rear shielding. elements 26a, 26b, 38a, 33be where in the exemplary embodiment. shown in
Figure 12 as an example, the upper shielding 22b of the corresponding right-angle connector 20b
shown in Bifjfires 70L& 'depiictett CFRE Bimbodiffent relsted to'récdsses 61b proviced fi e

connecting surfaces 30b0f the rear uppershielding elenant 26b-In the,exemaiany empodiment

shown two recesses Rib ;;-nr-, provided as an example in each connecting surface 30b. The
recesses 611 are preferdbly Besigidas holels' s that ASimpld ARd ineRpersivd imislementation is
possible. Thetecesses -6lbrallow-a presise facussinggvhendaseriwelding. a. sgsultoan eptimal
welding of the rear upper shielding element 26a with the front upper shielding element 24b is
achieved, WHETE oﬁ%/laerln iffal amount of heat needs to be supp.hed, As a result, not only the
shielding elements 26b, 24b to be welded together but in particular the connector housing. 4417
shown in Figure, 12 are subjected to very little thermal loading. Advantageously such recesses bib
are also prowvidechin tle carimecting sarfaces -0 obthé 2eartiowercshieldingcelement 3Bghown in
Figure 3, A corresponding opening in the rear lower shdelding element 38a ,38b is shown as an
example in (Ellé]ueréel%rfo?t k()e gfasmglgno%?ﬁzc riﬁ%t?%gﬁed%hnector. 20a, where Figure lli at least
partially corresponds to the sectional view shown in Figure 6. Figure 13 shows an opening 61a cut

lathe rear upper shielding element, 26a ot the upper shielding 22a of the right-anle connector 1)0a.
rmn"ebfaﬂﬁérgﬁ@ﬁggkg@l connection of the connecting surfaces 40b,

42b  of the lower shielding 34b and optionally the
connecting surfaces 30b, 32b of the upper shielding 22b are
again advantageously made using the laser welding method

according to the invention.

The plane of intersection forming the basis of Figure 11 is
selected in such a manner that one of the spring tongues 60
of the connector-side lower shielding element 36b can be
seen. Furthermore, Figure 11 shows an embodiment of the
connector-side upper shielding element 24b and/or the
connector-side lower shielding element 36a, 36b according
to which at least one lower shielding element 24b has an
offset 62, 64 which makes it possible to accommodate the
initially described right-angle connector 20a according to

the invention.



opening 62a provided in the connecting surface 40a of the rear lower shielding element 3G-a,
Corresponding. openings 62b, not shown in dete. 2 can advantageously also be provided in the
connecting surfaces 40b of the rear lower sh2lding element 28b of the corresponding right-angle
connector 2.0b. Figure 13 illustrates that the laser beam produced durino the laser wel&ng passes

through the,openings 61a, Gib, 62a, 621:,.impinges.upon the connecting surf es 32 %%@, 42a,
425 0f the FoEamaia Siians 54, ZARCUBL A and Sin pebrorttine b Eibad T dhows an
isometric viewp oflaright--angle ‘doanectorr20alsice brding toctherimvehtior im theddnnected state with

a corresponging right-angle conpectar,20h accarding o the inyention, In,the exemplary embodiment

shown, openings 61a are provided in the connecting surfaces 30a of the rear upper shleiHing
element 26 ofthegightiahgle ¢armeersr20asandeperings iy ard providedPinTeathaif L.ied

cunnecting suifgces, 80b-0f the,rear upper shiglding glement 26b of ihe,corresponding right-angle
connector 20b. Preferably. the openings G2a, 62b described are also provided in each of the
connecting'§tifaces0a 46h 6ftheteariver sHigleiy dlémém3es: 38b hobvisibre'in Eigure 14.

Not only t%owgé&%beieﬂhﬁgoeuwme surfages 30bgfdhe kear £ shiglding element 26h
shown as an exarwle in Figure 12 but all the openings 61a, fib, f2a, 62b of the rear upper and lower
shielding eqaéﬁ@ﬁ%tZG%@}gfb’@Sa”cgg_lej(emplary embodiment shown two recesses

6lb are provided as an example in each connecting surface
30b. The recesses 6lb are preferably designed as holes so

that a simple and inexpensive implementation is possible.

The recesses 61b allow a precise focussing when laser
welding. As a result, an optimal welding of the rear upper
shielding element 26a with the front upper shielding
element 24b 1is achieved, where only a minimal amount of
heat needs to be supplied. As a result, not only the
shielding elements 26b, 24b to be welded together but in
particular the connector housing 44b shown in Figure 12 are

subjected to very little thermal loading.

Advantageously such recesses 6lb are also provided in the
connecting surfaces 40b of the rear lower shielding element

38b shown in Figure 8.

A corresponding opening in the rear lower shielding element
38a,38b is shown as an example in Figqgure 13 for the example
of the right-angle connector 20a, where Figure 13 at least
partially corresponds to the sectional view shown in Figure
6. Figure 13 shows an opening 6la cut in the rear upper
shielding element 26a of the upper shielding 22a of the

right-angle connector 20a. Figure 6 further shows a cut



are expedient* designed as holes with a view to the particularly simple and therefore cost-effective
implementation. The hole diameter can, for example, be CL2 mm, Figure | Prior art A right-angle
connector comprising a. plurality of contact elements (50a, 50b) which are arranged next to one
another and provided at the hack of the r'..ght - angle connector (20a, 20b) fbr soldering to

conductor%ofe% gntegé:ircuit. b\(f)a&d &5),ico rising an upper shHeIdI%%éZZaZl 2b) ratl ed at least
on the uppe‘rr)5| & Of the ﬁgrﬁ-ra%gfe connector 1, QB&egn&nagIO\?vléFs ief%ling (%43, 4 :earranged
on the loweeside lcharactensed ih that theclower shigtding (34a, 34b) contains a lower shielding
element (36a, 36b) on the connector side, the shielding surface (37a, 37b) of said. element being or
in the connecting. direction ;28), the lower shieldinc (34a, 34b) furthermore contains a separate, rear

lower shielding element (382, 3bLadhe lgwer shiglding slements (362, 36b, 382, 38b) pre

electrically connected to each other. The right-angle connector according tfl cleim. I, characterised. in

that the shi¢lding sugface $39a)%f e rear owst shislding eldiferit¢38£)ds brientedr perpendicular to
the conneqting dirgctiop28), 1., T he riinf;angie connectaoraccordingdo claimd, o  the

corresponding right-angle connector 20b.

Figure 13 illustrates that the laser beam produced during
the laser welding passes through the openings 6la, 6lb,
62a, 62b, impinges upon the connecting surfaces 32a, 32b,
42a, 42b of the front shielding elements 24a, 24b, 36a, 36b

and can perform the welding.

Figure 14 shows an isometric view of a right-angle
connector 20a according to the invention in the connected
state with a corresponding right-angle connector 20b
according to the invention. In the exemplary embodiment
shown, openings 6la are provided in the connecting surfaces
30a of the rear upper shielding element 26a of the right-
angle connector 20a and openings 61lb are provided in each
of the connecting surfaces 30b of the rear upper shielding
element 26b of the corresponding right-angle connector 20b.
Preferably the openings 62a, 62b described are also
provided in each of the connecting surfaces 40a, 40b of the

rear lower shielding element 38a, 38b not visible in Figure

14.

Not only the openings ¢lb in the connecting surfaces 30b of
the rear upper shielding element 26b shown as an example in
Figure 12 but all the openings 6la, 6lb, 62a, 62b of the
rear upper and lower shielding elements 26a, 26b, 38a, 38b



characterised in that the shielding surface (39a) of the rear lower shielding element (38a) is oriented
at least in sections paraiiel to the contact element(50a, )Ob). - 24 - The right-angle connector
according to claim I, characterised in that the rear lower shielding element (38a) is guided at. least
approximately as far as the soldering connection (48a, 48b) of the contact. elements (50a, 50b), 5.
The right-angle connecﬁor ancPrdl to clalm chara |sed |n t t the lower shleldlng ements
($8a, 38a, @g% 3%}%5? ave connec |ng gur?aces (io a 40h ) which aré wélaed ogether for
the electricakeannectien of the Imm‘gﬂmeldlngaeiémentm@&&aﬁﬁbe%a 38Is); 6eThe tight-angle
Connednrﬁ%%ﬁgmg&ggeyghs’The hole diameter can, for example, be 0.2

mm.

Figure 1

Prior art



characterised in that the connecting surfaces (40a, 42a, 40b, 42b) are flat connecting surfaces (40a,
42a, 40b, 42b), The right-angle connector according to-claim 5, characterised in that at least. one
opening' (62a, 62h) is provided in at least one connecting surface (40a," 40h) of the rear lower
shielding element ;38a, 38bJ. The right-angle connector according to claim I, characterised in that
the lower shielding element. (36a., 36h) on. the connector side bass homogeneous connecting
surface (42a, 42h) without recesses. which extends over a plurality of contact eiements (50a, 50b).
The right-..angle connector according to claim 1, characterised in that Fhe rear lower shield::
element (23a, 301:..) is disposed at least in rue area ot the connection to the connctor -side lower
shielding eléméNth (36a, 366) inside a connector housing (44a, 4415) which at least r-rtrLaily
accommodates the contact elements (50a, SOID) of the right-angle connector (20a, 20hi. 10. The
right-angle connector according to claim 9, characterised in that the rear lower shielding. element

(39a, 38b) has a plurality 1of separately formed-eonnectipgsurfaces; (40a, 40f),and thaf the gonnector
housing (44a, 44b) has separate recesses (46a, 46b) cc.rrespond.ing to said connecting surfaces

(40a, 40b) for gudifig 'ahd at fe&st pakmlly 2eeomniSlatirig 1 the réaflower SRETding Selement (33a,
38Db). 11, The righiranglerconnectonaccoksting, toselaims, chayactersed in that the uppernshielding
(22a, 22b) contains a_connector-side upg@%(ler and rear upper shielding element (24a, 28., 241), 26b)
which are electricdl§ tonfE&ed 16 9he andfher20P) for soldering to conductors

of a printed circuit board (5), comprising an upper
shielding (22a, 22b) arranged at least on the upper
side of the right-angle connector (20a, 20b) and a
lower shielding (34a, 34b) arranged on the lower side,
characterised in that the lower shielding (34a, 34b)
contains a lower shielding element (36a, 36b) on the
connector side, the shielding surface (37a, 37b) of
said element being oriented in the connecting
direction (28}, the lower shielding (34a, 34Db)
furthermore contains a separate, rear lower shielding
element (38a, 38b), and the lower shielding elements
(36a, 360b, 38a, 38b) are electrically connected to

each other.

2. The right-angle connector according to claim 1,
characterised in that the shielding surface (39%a) of
the rear lower shielding element (38a) 1is oriented

perpendicular to the connecting direction (28).

3 The right-angle connector according to claim 1,
characterised in that the shielding surface (39a) of
the rear lower shielding element (38a) is oriented at
least 1n sections parallel to the contact elements

(50a, 50b).



12. The right-angle connector according to claim. 10, characterised in. that the upper shielding
elements (24a, 26a, 24b, 26b) have connecting surfaces 32a, 30-0, 32b) which are welded together
for the electrical connection. of said upper shielding,elements (24a, 26a, 24b, 26b). 13, The
right-angle connector according to claim 12, characterised in that an opening. (61a, 61b) is provided
in at least one connecting surface (30a, of the rear upper shielding element (26a., 26b). 14, The
right-angle connector according to claim 7 and 13, characterised in that the opening (61a, 61b, 62a,
62b) is designed asg a hole. Jib: The diiht-angle eennector aceekding taclainb 1 or 181characterised in
that at least one connector-side shielding element(24a,36a,24b,36b)has an expansion offset and that
the upper and/or foWer Tohf&dtdrSideshidlding diement (2450464, ﬂbl%](‘;ﬁ aseiﬁﬁhegnt%ngues
(60) for clamping axnsnespending. shieldingelement(24a, 36&,24h,36bjofa serfespoaPingHC011-
_anmecmnnedorg§¥éé¥@'g connection (48a, 48b) of the contact

elements (50a, 50b).

5. The right-angle connector according to <c¢laim 1,
characterised in that the lower shielding elements
(36a, 38a, 36b, 38b) have connecting surfaces (40a,
42a, 40b, 42b) which are welded together for the
electrical connection of the lower shielding elements

(36a, 36b, 38a, 38b).

6. The right-angle connector according to claim 5,
characterised in that the connecting surfaces (40a,
42a, 40b, 42b) are flat connecting surfaces (40a, 42a,
40b, 42b).

7. The right-angle connector according to claim 5,
characterised in that at least one opening (62a, 62b)
is provided in at least one connecting surface (40a,

40b) of the rear lower shielding element (38a, 38b).

8. The right-angle connector according to c¢laim 1,
characterised in that the lower shielding element
(36a, 36b) on the connector side has a homogeneous
connecting surface (42a, 42b) without recesses which
extends over a plurality of contact elements (50a,

50b) .



A method for producing the right-angle connector according to any one of the preceding claims
characterised in that the weld connection of at least made by- means of laser welding,

- 25 =

9. The right-angle connector according to c¢laim 1,
characterised in that the rear lower shielding element
(38a, 38b) is disposed at least in the area of the
connection to the connector-side lower 'shielding
element (36a, 36b) inside a connector housing (44a,
44pb) which at least partially accommodates the contact
elements (50a, 50b) of the right-angle connector (20a,
20b) .

10. The right-angle connector according to c¢laim 9,
characterised in that the rear lower shielding element
(38a, 38b) has a plurality of separately formed
connecting surfaces (40a, 40b) and that the connector
housing (44a, 44b) has separate recesses (46a, 46b)
corresponding to said connecting surfaces (40a, 40b)
for guiding and at least partially accommodating the

rear lower shielding element (38a, 38b).

11. The right-angle connector according to claim 1,
characterised in that the upper shielding (22a, 22b)
contains a connector-side upper and rear upper
shielding element (24a, 26a, 24b, 26b) which are

electrically connected to one another.

12. The right-angle connector according to c¢laim 10,
characterised in that the wupper shielding elements
(24a, 26a, 24b, 26b) have connecting surfaces (30a,
32a, 30b, 32b) which are welded together for the
electrical connection of said upper shielding elements

(24a, 26a, 24b, 26b).



17. The method according to claim 13, characterised in that a. neodymium YAG laser is used for the
laser. welding, 18. The method according to claim 14, characterised in that the neodymium YAG

laser is operated in pulsed mode. - 26 -

13. The right-angle connector according to claim 12,
characterised 1in that an opening (6la, 61b) is
provided in at least one connecting surface (30a, 30b)

of the rear upper shielding element (26a, 26b).

14. The right-angle connector according to claim 7 and 13,
characterised in that the opening (6la, 6lb, 62a, 62b)

is designed as a hole.

15. The right-angle connector according to claim 1 or 10,
characterised in that at least one connector-side
shielding element (24a, 36a, 24b, 36b) has an
expansion offset and that the upper and/or lower
connector-side shielding element (24a, 36a, 24b, 36b)
has spring tongues (60) for clamping a corresponding
shielding element (24a, 36a, 24b, 36b) of a

corresponding right-angle connector (20a, 20Db).

16. A method for producing the right-angle connector
according to any one of the preceding claims
characterised in that the weld connection of at least
the lower shielding elements (26a, 36a, 26b, 36b) is

made by means of laser welding.

17. The method according to claim 13, characterised in

that a neodymium YAG laser is used for the laser

welding.

18. The method according to claim 14, characterised in

that the neodymium YAG laser 1is operated in pulsed

mode.



