| Description USB socket This application clains the priority of the
German patent application 102010027990. 0. The whol e di sclosure of this
prior application is herewith incorporated by reference into this
application. [0001] The invention relates to a socket for electronic
devices, nore particularly to a USB iocket. [ 0002] El ectronic devices, for
exanpl e conputers, have sockets for I'ines, by neans of which data signals
are exchanged and external devices are supplied with voltage. Sockets can
al so serve for directly connecting e.g. storage nedia. Interference can

al so reach the device via the |inggsfintiohe i nterference may reach the
outside fromthe device. Hence, ir“rs—ﬁ%tessary, and known, to instal
‘nodul es and el enents into the devu& sosketh nodul es and el enents again
filter out this interference. Such nodul es or elenments are usually arranged
on the printed circuit boards of the electronic devices because they are

part of trigs dgypirestion (PAAls the gﬁ%ﬁﬂ} scfafr?eieevmiaﬁuidatéﬁmis%wnhat are

produced separately and connected to the printed circuit boards. Sockets
nor mal | y 10204 0Ri781991.0g The whelé disclosuee wftthid pdoh@ppilicationhisi herai n

object is.;o. acc date t standardized connectors and to establish both
a mechan%g'l '”&H&B%HSS&){ Fqﬁ%&gnc&%m cq"i‘%ﬁ.pp '® ggf']] There are at |east four
lines in USB connectors, specifically earth, voltage supply and two data

| ines. The known USB sockets accordingly have at |east four contact
el enent s [P0 thTae einvaptionorelates foaacsackatidos glaekipoie devices, more

particularly to a USB socket.

[0002] Electronic devices, for example computers, have sockets for
lines, by means of which data signals are exchanged and external
devices are supplied with voitage. Sockets can also serve for directly
conhecting e.g. storage media. Interference can also reach the device
via the lines, or the interference may reach the outside from the device.
Hence, it is necessary, and known, to install modules and elements into
the devices, which modules and elements again filter out this
interference. Such modules or elements are usually arranged on the
printed circuit boards of the electronic devices because they are part of

the devices.

[0003] The sockets are individual components that are produced
separately and connected to the printed circuit boards. Sockets normally
have shielding in the form of a metallic housing. Their main object is to
accommodate the standardized connectors and to establish both a

mechanical and an electrical connection.

[0004] There are at least four lines in USB connectors, specifically earth,
voltage supply and two data lines. The known USB sockets accordingly
have at least four contact elements, which are each formed in a

continuous fashion.



- 2 - [0005] A cable plug-in connector for printed circuit boards has

al ready been di sclosed (DE 10 2004 061 681 Al ), which has two continuous
contact elenments. In the cable plug-in connector, there is space for a
surge protection arrester, which is designed as a separate el enent and
attached on a small printed circuit board. This printed circuit board is
pushed into the plug-in connector, ang.the electrical connection between

t he surge suppressor and the two continuous contact elenments is established
with the aid of contact elenents. [0006] The invention is based on the

obj ect of inproving the protection of electronic devices frominterference,
whi ch originates fromthe outside or reaches the outside fromthe device,
Wi t hout | asi nq .the conplexity. in_the design and devel ogpnent of the

el ect r onl QISR EbIp anGay 68NNEBtRT fon RrigfabEicoapRPEVR TR SI6BONCt . ¢ he
| nvent i OBeBhORRSESsEd SATESF0 Y00R 6 dePrhY ) e wIRBAC haisedwb! confinlioks

Devel opnments of the 1 nvention are the subject matter of the dependent

clai ns. pootsit glementshdnsthek eabe qugen cgnnéetornthends is spacet for gane

design as the previ.ous sockets in ter of its nechanical capabjlities, and
so 1t canuis pEalPatR AESS ilni 5 0%uBpry fad SPPAIERLG BNt ARy Monger

has cont phftdeH8dCORtaEmall gfeifed cifebiteboafdeTRRNbaipte@! GFEIE Hoapg Ol ded for
contacting the connector, termnate at a printed circuit board el ement

wi t hi n t pesBedlisto thenpluthin eenngetore lanekites elgptivaldeennectiyo REAWERRg t he

printed gircuit b i e e opJ I h n fhis
printed @I‘él’ cﬁr{geb%ypg)rés%%n?ﬁém ﬁ]‘% npwﬁeggﬁgﬁg?ugﬁén%@n? Leﬁﬂ%ﬁ?s[‘:u'%t board
el enent gestddlieheeokith theetidesftaditagheternBatsl ectri cal connecti on bet ween

t he associ ated contact elenents. - 3 - [0009] There are very different

met hods for connecting such sockets with the printed circuit board in the

el ect r onj FICE il ; : ﬁ%ﬁ'} J g : nt
usi ng TF@%?@?&?Y%%@ '%ﬁjefé(?ocﬁ;og@ el ei%ﬁf%ﬁ\%ﬁh@ﬁ_\”nghtef\%ggﬁtrggﬁaﬁ?&
out si de ohelduireioglavices &oro dhierferemgeawduich ariginalds frbes thepuiside can

i kewi se be effected nore easily as resulf of separating the caontact
el enent O [ FRANNER HiRePUEIR BT hihG ndEHIGEon WHIPU JOCERATDE tRE pri nt ed

circuit Eeﬁﬁeﬂkfpﬁ“mff‘%@élgﬁdah@ defretosng t O g@éeeﬁctkﬁﬂétdéﬁﬁes _

el ectronic enen I'S operatively connect to at | east one line
rout ed ttheugalvelse socket. More particularly, provision can be nade for
such an electrical or electronic conponent to be inserted in the connection
bet ween at | east one socket contact elenent and at | east one devi ce contact

el ement . [0007] In order to achieve this object, the invention proposes a socket
with the features specified in Claim 1. Developments of the invention are

the subject matter of the dependent claims.

[0008] Thus, the socket proposed by the invention has the same design
as the previous sockets in terms of its mechanical capabilities, and so it
can be used in the same fashion as the latter. However, it no longer has
continuous contact elements. Rather, the contact elements, provided for
contacting the connector, terminate at a printed circuit board element
within the socket, and the contact elements, provided for contacting the
printed circuit board in the electronic device, then emanate from this
printed circuit board element within the socket. The printed circuit board
element in the socket then establishes the electrical connection between
the associated contact elements.



[0011] In particular, the invention proposes to carry out this nmeasure in a
USB socket. [0012] In the case of USB sockets, at |east four lines have to
be routed through the socket, and so, overall, there are at | east eight
contact elenments in the case of the subdivision of the contact el enents
proposed by the invention. According to the invention, provision can be
made for a holding elenment, made of iL@Bsulating material, preferably
plastic, to. be arranged in the socket for safely holding and storing these
contact elenments. [0013] For shielding purposes, and for inproving the
mechani cal stability, a devel opnent may provide for the socket to have a
met al | i c[GRR] hgeremarenven rcﬂffﬁtﬂfﬂtamﬁtépdﬁe&rs coneetingi ARycl| speketswith t he

Con R STk BB BB B b S RBE g BOR B R
connect i agachenéftnygieng SMTESE anvattachhtemt LUSINgdTHT.CPhé ifel of | tRee Nt
arranged in the socket. To this end, provision can be nmade for the printed

circuit BofartepiamBRNtS ovithie ther deYite| heeddside e, havsing ap thennect ed
Lo ofPREREEIHIEG AUBLIEN? AN B MM Y o o BE bRl AR g g 11

ends of € con S ‘assocCi prin CiTCuUl oard

el enent easilypasph ugodit of sepataitisg tlp ©ontgst alethendts. be sol dered there.
[0015] It goes without saying that the corresponding elenments may |ikew se
be connected by pressing. [0016] Irrespective of how the contact el enents

are CO””@Y&@&A&&J&%@% Hedt RE!IRYhtBAANGY HIRTRE foNtHd Briffisd Srdithe. encs

of the c enen project out the socket and are provided
for the boantaleorei atrangedpin nhedsocketuta hzvar at deashend etectomnic devi ce,

can have different .designs, depending on,the requjrengents pof the printed
Cirount  BEEPRNLaPNIE) 57 CBesTEY cRBpenEA to Slblsastcon: fige S " he
connect i HroghltheSodketNVisteCpaRIEUIalg b fhvisiohhear beCiial fordfydisan [0017]
They can |i kéwi se be designed for a connection using press-fit technol ogy
or for aclasitdeakdrcelertitanioncomponent to be inserted in the connection
between at least one socket contact element and at least one device

contact element.

[0011] In particular, the invention proposes to carry out this measure in a
USB socket.

[0012] In the case of USB sockets, at least four lines have to be routed
through the socket, and so, overall, there are at least eight contact
elements in the case of the subdivision of the contact elements
proposed by the invention. According to the invention, provision can be
made for a holding element, made of insulating material, preferably
plastic, to.be arranged in the socket for safely holding and storing these

contact elements.

[0013] For shielding purposes, and for improving the mechanical
stability, a development may provide for the socket to have a metallic
housing, which surrounds and protects the holding element with the
contact elements arranged therein and the printed circuit board element.



[ 0018] According to the invention, provision can be made for the electronic
conponent, which connects contact elenents via the printed circuit board

el enent, to formor have a surge suppressor. This surge suppressor nay be
associated with a plurality of lines. [0019] According to the invention,
provision can |ikew se be nmade for the printed circuit board elenent in the
socket to have an interference suppregsor for suppressing interference in
the data signal. This - 5 - interference suppressor can be inserted
directly into the signal path of the data lines. In particular, it may be a
current-conpensated i nductor. [0020] Provision can |ikew se be nade for an
i nt erfermr%]sh,lppabwrmeqtim haetlwdage.gupmnideringe maybeaarvsedetori n t he

the i nveRPnBRELRb e e, SehersBontibee, prifles gifiin Porfl qipfidy ™
cireuit Beeindgendn tihe @ockatt TomshisTentedidvisieANcanebenptadiYer ttheconsi der

the problem of interference suppression or the protection against surges.
Al | that prgées cirsuiddamfeclesnent ta have thradgh-elatedoperingsd whicheaye

brot ect | 4 GORALA KSEIL OH-AOLRE BERBLEMHAE! i theD I flol SR iilrgShou! d

it turn interfrerence st occurs 1Thn an sockKet, S nor nal

socket ceferhent.ephaaethdyeride ofotheetcantapb stemizeite. asdociaterhdgitiorthe
regul ations in respect of interference resistance are tight ened, all that

‘needs t oPHBRMFEGU bpard Rlamerinea’ R AIugper ate Jbree PRERINGE ABF es the
new regupghilsoRlerd8RBS:

[0015] It goes without saying that the corresponding elements may

likewise be connected by pressing.

[0016] Irrespective of how the contact elements are connected to the
printed circuit board element in the socket, the ends of the contact
elements, which project out of the socket and are provided for the
connection with the printed circuit board of the electronic device, can
ha've different designs, depending on the requirements of the printed
circuit board. By way of example, they may be embodied using SMT for
the connection with the printed circuit board of the electronic device.

[0017] They can likewise be designed for a connection using press-fit
technology or for a soldered connection.

[0018] According to the invention, provision can be made for the
electronic component, which connects contact elements via the printed
circuit board element, to form or have a surge suppressor. This surge

suppressor may be associated with a plurality of lines.

[0019] According to the invention, provision can likewise be made for the
printed circuit board element in the socket to have an interference

suppressor for suppressing interference in the data signal. This



[0022] Further features, details and advantages of the invention energe
fromthe clains and the abstract, the wording of both being included in the -
contents of the description by reference, fromthe follow ng description of
preferred enbodi nents of the invention and fromthe draw ng, in which:

Fi gure 1shows a perspective view of a socket according to the invention;

Fi gure 2schematically shows the arramgenent of the contact el enents within
the socket fromFigure 1; - 6 - parts of the socket; Figure 4shows the
hol di ng el ement accommodati ng t he contact

interference suppressor can be inserted directly into the si'gnal path of

the data lines. In particular, it may be a current-compensated inductor.

‘[0020] Provision can likewise be made for an interference suppression in
the voltage supply line to be arranged in the socket, it preferably being a
filter of at least first order.

[0021] What the invention allows is that the producer or designer of the
printed circuit board and the circuit implemented thereon does not have
to consider the problem of interference suppression or the protection
against surges. All that needs fo be done is to attach a socket provided
with these protection apparatuses onto the printed circuit board in
question. Should it turn out that interference still occurs in a normal
socket, this normal socket can be replaced by the socket proposed here.
If demands or regulations in respect of interference resistance are
tightened, all that needs to be done is to replace one socket with a

socket that satisfies the new regulations or demands.

[0022] Further features, details and advantages of the invention emerge
from the claims and the abstract, the wording of both being included in
the contents of the description by reference, from the following
description of preferred embodiments of the invention and from the

drawing, in which:

Figure 1 shows a perspective view of a socket according to the
invention;

Figure 2 schematically shows the arrangement of the contact

elements within the socket from Figure 1;

Figure 3 shows the arrangement of the contact elements with further



el enments; Figure 5shows a perspective view of the socket w thout housing;
Fi gure 6shows a perspective view of a socket in a second enbodi nent;

7shows a socket,

corresponding to Figure 6, of a nodified enbodi nent;

Figure

Fi gure 8shows a once again nodified enbodi ment of a socket according to the
I nvention; Figure 9shows the arrangement of the contact elenments in the

Figure 4

Figure 5

- Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

6 -

parts of the socket;

shows the holding element accommodating the contact

elements;
shows a perspective view of the socket without housing;

shows a perspective view of a socket in a second

embodiment;

shows a socket, corresponding to Figure 6, of a modified

embodiment;

shows a once again modified embodiment of a socket
according to the invention;

shows the arrangement of the contact elements in the

socket from Figure 8; and

shows the circuit realized on the printed circuit board
element in the socket.

[0023] Figure 1 illustrates a socket according to the invention in a

perspective view from below and from the front. The socket contains a

housing 1,

which consists of metal and thus simultaneously embodies a

shielding. On the front side, two receptacles 2, 3 for respectively one

USB connector can be identified obliquely on the left. On the underside

of the housing, i.e. at the top in Figure 1, four contact pins 4 project out

of the housing of the socket; these contact pins are provided to be

soldered into through-plated bores in a printed circuit board. The contact

pins are the ends of the contact elements between which and the



socket from Figure 8; and Figure 10 shows the circuit realized on the
printed circuit board elenent in the socket. [0023] Figure 1 illustrates a
socket according to the invention in a perspective view from bel ow and from
the front. The socket contains a housing 1, which consists of nmetal and

t hus sinmul taneously enbodi es a shielding. On the front side, two
receptacles 2, 3 for respectively ong7USB connector can be identified
obliquely on the left. On the underside of the housing, i.e. at the top in
Figure 1, four contact pins 4 project out of the housing of the socket;
these contact pins are provided to be soldered into through-plated bores in
a print edostfactuiclerheatsl. ofTha crredtopi ts bee plhggedddnofant helectiidalct

el ements between which apd the - 7 - contact e|ements  of connector to be
o1 uoged FATARCUPRS P0Rth Adee restaPUSEad olhednoySRE doph e HetThe
housi ng i RS ifddd i haMaded for
mechani cg]ﬁ/ais%ggéﬁ%ﬁ% %ng%i‘\lgfﬂfrﬁ%? %?rﬁgﬁgdngﬁoﬁetdﬁgrgﬁ trggﬁli“gﬁ evi ce.
Thus, t hthe sboket in ¢de dndusingeot the aetiSBnicodeeice. THausyathes ilbfstratedhousi ng

1 contain lateral .resiljent tongu 6 nd . t.here are resilijent, tongues 7 on
the undePaIRRAM & ift bkt sadkFls dbe 1iAS o1 fiegSetting Tainntaruieefoze i v
the i1l usddimémdt BERind théres af& ebsilient 90A§LEST7 fdH thevuridBskignect or s.
There are practically no differences to a conventional socket in terns of

i ts out eforgnepbaniaallyi semyingnhe. plpggestingemiecton is now turned to Figure 2,
whi ch shows the contact elenents of the socket fromFigure 1 in a
cross-sectional view, without the remaining individual parts of the socket.

The ori e[@oH4]qn fras ingstratckeembbediesént $iecockat isheoseeivadt fari two4, which
project out of the underside of the housing 1, are oriented upwards. [0026]
A total USB sannesiergctT hgrenare Practicallymed epgesdech eanventiang)

recept ac e t i : enents are arranged one
behi nd t (gélf) 'gﬁefﬁst%t%ggﬁ%h%é%Jl?’é]ﬁg@ﬁ%.%'?ﬁg' contact elenents 8 have a
contacting bend 9, by neans of which they butt against the contact surfaces
of the connectors, if a connector has _been Iu‘ggﬁi’bi n. The contagt el enents

provi ded 4ROl ARRERN i PAY durRLter FigWearsd S dhgs ceBiac
contact gferBRS of the! kel TrdMEFRIAY! 14n % cFoEsisR cfiontl ViR N AHAIS ar e

pl ugged-1n fromthe he 1nn ends acing away fromthe free ends
10 of t hthesceinatiniogniratividelaépants of thevsotieetn The ssehtatiooulgas again

L hrouah BLEbeSRRLES ot Rol ThEoSHiaRY MR AL SRR eh Ao PieSS! oot

whi ch t hgniBRSHe B9hie T Aing e dlevbhenternigwhrgs enents 14, which are

provided for the printed cifcuit board, have been
[0026] A total of four contact elements 8 are provided for each of the two
receptacles 2, 3 of the socket, which contact e_,lements are arranged one
behind fhe other in the drawing of Figure 2. The contact elements 8 have
a contacting bend 9, by means of which they butt against the contact
surfaces of the connectors, if a connector has been plugged in. The
contact elements provided for contacting the connector are also referred
to as socket contact elements 8 below. In the drawing of Figure 2, the
connectors are plugged-in from the left. The inner ends 11 facing away
from the free ends 10 of the socket contact elements 8 have been
pressed through through-plated holes of a printed circuit board element
12 and are soldered to the latter. The printed circuit board element 12
has further holes, into which the inner ends 13 of the device contact
elements 14, which are provided for the printed circuit board, have been



- 8 - plugged. The regions of the device contact elenents 14 directed into
the interior of the device formthe contact pins 4. [0027] In order to
sinplify the installation and increase the stability, the four device
contact elenments 14 of the upper receptacle 3 have been inserted into an

i nsul ation body 15 in the region of their bend. [0028] For the purposes of
sinplifying the illustration, no insuBation body 15 has been illustrated
for the device contact elenents 14 of the |lower receptacle 2. Since the
contact pins 4 should end in the sane plane, the device contact el enents 14
accordingly have a | onger design than the device contact elenents 14 in the
upper rephggesd.cTise régions]of théi devicsl centact edements idodisactediBiiowhiech have
been insgrted i?}o the.elgftrhial cgn ection between the holes and by neans

of whi ch™tREOE 8F IR HSNIAEIPTER YL P9 RIBEKEt contact el ements 8 and the

devi ce contact elenents 14 are conductively connected, are arranged and
connected on the printed circuit board elements 12 on the right-hand side

i n Fi gur ©027][looadlerTiousimplify the instaliatien aand iwrease the stabibyn thee socket

tho oi r i BaLRe eBffarkrSplaRe: fa Bt MY uifed RoiPelle 7 BedectioHis "
[0031] FirgdriedBinewrpimitatidiaboldyel b onges régispsopbtheihberdyi ce cont act
el enents 14 are also arranged in an insulation body 25. Wat is

additionally shown is that a U shaped shielding plate 17, which is held in

t he sock ' : : : ; | r to

oot o SRI0REITA L BRRORLBE R HIAG HE3RRAAER. Ao Rdubich BodS
15 has been illustrated for the device contact elements 14 of the lower
receptacle 2. Since the contact pins 4 should end in the same plane, the
device contact elements 14 accordingly have a longer design than the

device contact elements 14 in the upper receptacle 3.

[0029] Individual electronic components 16, which have been inserted
into the electrical connection between the holes and by means of which
the corresponding ends of the socket contact efements 8 and the device
contact elements 14 are conductively connected, are arranged and
connected on the printed circuit board elements 12 on the right-hand

side in Figure 2,

[0030] Thus, the only electrical connection between the socket contact
elements 8 and the associated device contact elements 14 runs over the

circuit-board conductors of the printed circuit board elements 12.

[0031] Figure 3 now shows that the longer limbs of the device contact
elements 14 are also arranged in an insulation body 25. What is
additionally shown is that a U-shaped shielding plate 17, which is held in
the socket, is arranged between the two receptacles 2 and 3 in order to
complete the receptacles for the connectors.

[0032] In order to hold the contact elements 8, the shielding plate 17 and



- 9 - the printed circuit board elements 12, the housing 1 of the socket
according to the invention contains a holding elenent 18, which is enbodi ed
as an insul ation body and holds the various parts such that they can fulfil
their respective function. Thus, Figure 4 shows a side view of the socket

Wi t hout the housing 1. [0033] Figure 5 shows a perspective view of the

hol ding el enent 18 with the parts held.thereby, this view corresponding to
that of Figure 1. What can be seen here is that.the socket contact elenments
14 are accommodated in recesses, which ensure that the contact el enents
come to rest at the right point and cannot deviate laterally. [0034] In the
enbodi nethte t privateed cidcoite boandr eleanentsaol 2, e tlept housing dr redntjeal soekeatbove t he

ot her, for pl [ in two USB connectors. Figure 6 no ows ., an . :
I st r aspeRiciEd: REdhanitventian coatams r dupiemd “SRrieo e Whish df on y
has a si pgdodieachs i tsuIhAbnOBSd YIS HYIGS itAB- vAYHES Baits isiehi frelitvi dual
parts are simlar to those in the Teceptacle 3 at the top in Figure 1. The
socket i they sangubilitbeid reepective fiechien pfbuscbiguredt showsga-siteniewbor es of
a device inted circuit board w.th, .its contact pins 4. [0035] Figure 7
shows an® ﬁ%%%ﬁ WﬂHQUF %5‘(9:‘!'&"?%%0 Figure 6, in which the contact pins
4 have been bent over after energing fromthe insulation body 15 such that

they are situated in a plane parallel to thentgl ug-in direction of the
connect ofQ033d3gureisyshews amperspactive virw afitpedhelding elgment ABswithne t he

per spect j,V. ' r r | de | | d ; f e device
si de of J[I'he: pég%%lqo ﬁeetrrgs}’a?@%i\ﬁ]%‘ﬂ’e?(g?néﬁgghék@{rée%@o% ’é@?&"F o‘{'c\rrmei ani cal |y
securi ngchhe Bwusésn heréhdsenidat 2theof sdtieetdestrstact osleanéntd eténtege24 to be

connected to the printed circuit board are situated in a - 10 - rPl ane
par al | el aggORHACHAlRM IR ERGRRSESNWHICh RNSBRnERALthe contact elements

come to rest at the right point and cannot deviate |aterally.

[0034] In the embodiment treated above, there are two receptacles,
arranged one above the other, for plugging in two USB connectors.
Figure 6 now shows an illustration, corresponding to that in Figure 1, of
a socket, which only has a single receptacle 3 for one USB connector.
Otherwise the individual parts are similar to those in the receptacle 3 at
the top in Figure 1. The socket is also provided here for being pressed
into through-plated bores of a device printed circuit board with its contact
pins 4.

[0035] Figure 7 shows an illustration corresponding to Figure 6, in which
the contact pins 4 have been bent over after emerging from the
insulation body 15 such that they are situated in a plane parallel to the

plug-in direction of the connector.

[0036] Figure 8 shows a further embodiment, with this time the
perspective view from the rear side being illustrated, i.e. from the device
side of the socket. Here latching elements 21 are provided for
mechanically securing the housing 1. The ends 22 of the device contact
elements 24 to be connected to the printed circuit board are situated in a



[0037] Figure 9 shows the arrangenent of the contact elenents in the socket
of Figure 8. The socket contact elenents 28 have a straight-1line design;
their front ends are bent upwards at a right angle. Their rear ends are
bent downwards at a right angle and have been inserted into the :
t hrough-pl ated bores of the printed circuit board el ement 12. The device
contact elenents 24 have a simlar degpgn; their inner ends 23 have been
inserted into the printed circuit board element 12 frombelow. In order to
attach the el ectronic conponents, solder pads, to which the electronic
conponents are sol dered, are arranged on the visible upper side of the
printed plareipardtsitd teé glegtindiredtosef the gansettdrshows t he connecti on of
the el ectronic conponents to be attached to the printed circuit board

el ement 12 on the basis of a USB connector. In Figure 10, the |eft-hand

side is IAE3TIREPE T shioles ME aManfemEnti@Nthe icdmtast blvmdard ¢e thiede.

[0039] An elenent 31 for interference suppression is inserted in the supply
vol t age Bpaket wﬁFagwee&eFrhenagcbet gontagd lementaad8 hiavieea steaigbt-linel der ed

curont - Bemauhetiel PRRETRT S5 b8nk 1 Relsl & oF it poBBECEhek B cn

i nsert edehtisté® beahdowrdlvrdd ot he ridiit aanglsesnd (AL bedn isemif irtd Wi th

di odes contai ned therein has been inserted between all |ines as surge

suppr esstie theghgh-platedsbares ioft Bie drinfed cinpyit &paregnelgrapst ard Eh@. | abl e

at all tyaERe confdet elements 24 have a similar design; their inner ends 23
have been inserted into the printed circuit board element 12 from below.
In order to attach the electronic components, solder pads, to which the
electronic components are soldered, are arranged on the visible upper
side of the printed circuit board element 12.

[0038] Figure 10 shows the connection of the electronic components to
be attached to the printed circuit board element 12 on the basis of a
USB connector. In Figure 10, the left-hand side is the connector side

and the right-hand side is the device side.

[0039] An element 31 for interference suppression is inserted in the
supply voltage line. This element may be a component that either can be

soldered on passively or is integrated into the printed circuit board.

[0040] A current-compensated inductor 32 as an interference suppressor
has been inserted in the signal path of the data lines.

[0041] An element 33 with diodes contained therein has been inserted

between all lines as surge suppressor.

[0042] By arranging these measures on a printed circuit board element
in the socket itself, it is possible o ensure that the optimum protection



Patent clains 1. Socket, nore particularly a USB socket, with 1.1a
receptacle space for the plug-in section of a USB connector, 1.2at | east
four socket contact elenments (8, 28) arranged in the receptacle space for
contacting the USB connector, 1.3at |least four device contact el enments (14,
24) | eading out of the socket, which device contact el enents are provided
for connection with the printed circuji.board of an electronic device, 1.4a
printed circuit board elenent (12) arranged in the USB socket, 1.5to which
printed circuit board el enent (12) the device contact :

apparatuses and interference suppression means are available at all

times.



el ements (14, 24) and the socket contact elenents (8, 28) are electrically
connected, wherein 1.6the electrical connection between the socket contact
el enents (8, 28) and the contact elenents (14, 24) of the associ ated device
I s brought about by the wiring of the printed circuit board el ement (12).

2. USB socket according to Claim1, wherein the printed circuit board

el enment (12) contained in the USB sacfget has at | east one electrical or

el ectronic circuit element (16), which is inserted in the connection

bet ween at | east one socket contact elenment (8, 28) and at | east one device
contact elenment (14, 24). 3. Socket according to Claim1 or 2, wherein the
socket contact elenents (8, 28) Raténtclahmsdevi ce contact el ements (14, 24)
are arranged and held in an insulating holding element (18) of the socket.
4. Socket according to claim3, with a nmetallic housing (1) acconmopdati ng

- the hol ding e!SBERét,(rﬁgPePaTtléJiaﬁ?r PUERsorkepNWitRy to one of the preceding
~clains, wherein the socket contact elenents (8, 28) and/or the device

cont act &l'ermenaseceptacia space fositherdugtio iopy pha A4S Bi einactpbar d el erment

(12). 1.2 at least four socket contact elements (8, 28) arranged in the
receptacle space for contacting the USB connector,

1.3 at least four device contact elements (14, 24) leading out of the
socket, which device contact elements are provided for
connection with the printed circuit board of an electronic device,

1.4 a printed circuit board element (12) arranged in the USB socket,

1.5 to which printed circuit board element (12) the device contact
elements (14, 24) and the socket contact eiements (8, 28) are
electrically connected, wherein

1.6 the electrical connection between the socket contact elements (8,

- 28) and the contact elements (14, 24) of the associated device is
brought about by the wiring of the printed circuit board element

(12).

2. USB socket according to Claim 1, wherein the printed circuit
board element (12) contained in the USB socket has at least one
electrical or electronic circuit element (16), which is inserted in
the connection between at least one socket contact element (8,
28) and at least one device contact element (14, 24).

3. Socket according to Claim 1 or 2, wherein the socket contact
elements (8, 28) and/or the device contact elements (14, 24) are
arranged and held in an insulating holding element (18) of the

socket.

4. Socket according to claim 3, with a metallic housing (1)
accommodating the holding element (18).



6. Socket according to one of the preceding clains, wherein the socket
contact elenents (8, 28) and/or the device contact elenents (14, 24) are
pressed into through-plated bores in the printed circuit board el ement
(12). 7. Socket according to one of the preceding clains, wherein the end
regions (4) of the device contact elenents (14, 24), routed out of the
socket, are enbodi ed using SMI for t.hggconnection with the printed circuit
board of the electronic device. 8. Socket according to one of the preceding
clainms, wherein the end regions (4) of the device contact elenents (14,
24), routed out of the socket, are enbodied for the connection to the
printed circuit board of the el ectronic device using press fit technol ogy
and/ or f r sol t acc to o ne of e _pr cedln cl ai s,
Sher ai n Bne pr PREKEC actordionfa AT ShHiR Rréspiing diiEs ke tfne o
surge suppressgheckei0-copREKE clRPORE NG, t 289NanEfort AP IRARER NBoAtRETS,
wherein the printed circuit board el ement 12) I n the socket has an

interference seigmentsor(1flor 24)ppreessoldgredt tor fibeeninted chieuitatb@astignal
whi ch int erfergﬁﬁﬁ ﬁﬂ%essor is inserted directly in the signal path of
the data lines 'ﬁ tular a current-conpensated -14- inductor. 11.
Socket according to one of the preceding clains, wherein the

6. Socket according to one of the preceding claims, wherein the
socket contact elements (8, 28) and/or the device contact
elements (14, 24) are pressed into through-plated bores in the

printed circuit board element (12).

7. Socket according to one of the preceding claims, wherein the end
regions (4) of the device contact elements (14, 24), routed out of
the socket, are embodied using SMT for the connection with the

printed circuit board of the electronic device.

8. Socket according to one of the preceding claims, wherein the end
regions (4) of the device contact elements (14, 24), routed out of
the socket, are embodied for the connection to the printed circuit
board of the electronic device using press-fit technology and/or

for soldering.

9. Socket according to one of the preceding claims, wherein the
printed circuit board element (12) in the socket contains a surge
suppressor.

10. Socket according to one of the preceding claims, wherein the
printed circuit board element (12) in the socket has an
interference suppressor for suppressing interference in the data
signal, which interference suppressor is inserted directly in the

signal path of the data lines, in particular a current-compensated



printed circuit board elenent (12) in the socket has interference
suppression in the voltage supply, preferably a filter of at |east first
or der.

-14 -

inductor.

11. Socket according to one of the preceding claims, wherein the
printed circuit board element {(12) in the socket has interference
suppression in the voltage supply, preferably a filter of at least

first order.



