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contact pairs for conpensating near-end crosstalk for an electric plug
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PENSATE NEAR-END CROSSTALK

(59
ELEKTRISCHE STECKVERBINDUNG

(57) Abstract

(57) Zusammenfassung

Die Erfindung betrifft eine Anordnung von Kontaktpaaren (1,

As printed
(54) Title: CONTACT PAIR ARRANGEMENT FOR AN ELECTRIC PLUG-AND-SOCKET CONNECTION IN ORDER TO COM-

Bezeichnung: ANORDNUNG VON KONTAKTPAAREN ZUR KOMPENSATION DES NAHNEBENSPRECHENS FUR EINE

The invention relates to a contact pair (1, 2; 3, 6; 4, 5; 7, 8 201, 202; 203, 206; 204, 205; 207, 208) arrangement for an
electric plug-and-socket connection in order to compensate near—end crosstalk in self~imbricated contact pairs, especially for a RJ-45
plug-and-socket connection. The contacts (4, 5) are crossed in order to enable compensation. The point of intersection (11) is located in
the spring~mounted part of the contacts (1, 2; 3, 6; 4, 5; 7, 8) of the socket.

2; 3,6 4, 5; 7, 8; 201, 202; 203, 206; 204, 205; 207, 208) fur eine

elektrische Steckverbindung zur Kompensation des Nahnebensprechens mit ineinander verschachtelten Kontaktpaaren, insbesondere fir eine
RJ-45-Steckverbindung, bei der zur Kompensation eine Kreuzung der Kontakte (4, 5) stattfindet, wobei der Kreuzungspunkt (11) in den
fedemd gelagerten Teil der Kontakte (1, 2; 3, 6; 4, 5; 7, 8) der Buchse gelegt ist.




aad 4, 5, because of the nested arrangenent of the latter, and this
restricts use at high transm ssion 30 frequencies. However, the contact

al I ocati on cannot be changed for reasons of conpatibilit ] evi ous
phkugs. Becauséw%?gfﬁ?§7ﬁnfavorable desi gn arrangenent, s%%f?%$9%2§§§533 are
al ready necessary in order to achieve near-end crosstal k values of > 40 dB
at 100 MHz 35 in Category 5. Al the known neasures | eave the plug
~untouched and pepahdeméhe iofpranreeet paitrbe fiogarcampe N Ri/Afe ON- EORY

-2- crosstal k by nmeans, ol _conpen Lon r ' socket. A known
practice here E%QEﬁgéike: g gRcaigtied , ia %%nhQCEq% whi ch anti phase
crosstalk is 5 generated downstream of the crossed area. For this purpose,
EP 0 525 703 Al descri tk o o) SS{AQg e ' ap¢ b5,
and WD 94/ 06216 descriggé tﬂgvg?gg%?cerg agégssFﬁg %ﬁe %ﬁga#?ﬁgéng aﬁ 6 on
circuit bodr dscomtpeti Rpiks e50Bf cammRREARinshi Pearoends eatsididinLort rom
EP 0 601 829 Agn ofespeiN&ablag bynheaBsonf direct additional capacitances
with respect to the next - but-o cont act ' fou in EP
r

| to be nd,
0 692 884 Al. One sol uBPGAYPE JBRPRACIE | 0ANTyy electric °°“P91n9
between two contact pairs, one contact pair induces a

current or influences electric charges in adjacent

10 contact pairs, so that crosstalk occurs. In order to

avoid near-end crosstalk, the contact pairs may be

arranged to be very far apart from one another, or

shielding may be arranged between the contact pairs.

However, if the contact pairs have to be arranged very

15 close alongside one another for design reasons, the

measures described above cannot be carried out, and
near-end crosstalk has to be compensated.

The most widespread electric plug connection

for symmetrical data <cables 1is the RJ-45 plug

20 connection, which 1is known in wvarious embodiments,

depending on the technical requirement. Known RJ-45

plug connections in Category 5 have, for example,

between all four contact pairs, a crosstalk attenuation

value of > 40 dB at 100 MHz transmission frequency.

25 Because of the unfavorable contact allocation in the

RJ-45, the design gives rise to increased crosstalk,

particularly in the plug, between the two pairs 3, 6

and 4, 5, because of the nested arrangement of the

latter, and this restricts use at high transmission

30 frequencies. However, the contact allocation cannot be

' changed for reasons of compatibility with the previous

plugs. Because of this unfavorable design arrangement,

special measures are already necessary in order to

achieve near-end crosstalk wvalues of > 40 dB at 100 MHz

35 1in Category 5. All the known measures leave the plug

untouched and provide the improvement in the near-end
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nmegans of contacts which have been | engthened and bent 15 over nmany tinmes to
make them cross, is described by EP 0 598 192 Al, where the conpensation is
produced downstream of the crossover by the continuing contacts and

i Asul ati on di spl acement term nals. The Corfron factor in all the known
solutions is 20 conpensation neasures in the socket, but the distance
between the crosssatkl kby awesms afd conpensagfifcact measgmesendat i bhear ea
is too great. L0-8, ﬁer to inplenment the spring forces and in order to guide
- the noveabl e contacts safely in the socket, these contacts are 25 designed
to be relatively |ong,Asdndmr PrAGISH chedR alei rehiget BoHEUYNS & oo

far away fromthe.| engd heped-dduiad @It GBEhOr ahwtiphedeCoBRBEELATKW 1 8S.
The gain resulting fromthese known c(ggp:egglsatlon meadsures is therefore
restricted3 sodgRerapedg TrRR f e 2EFOMELd cBkRG Ber this

ihrrplherrept ed upﬂ;ﬁgoséhesapbbnesdw sobur.uonﬁesairrimst het:}ﬁearpmdtm@ssbal k at
I gher frequencies canno e equat.e C ensated. The,i ng i '

thgref ore gaseﬁrgﬁsfﬂ% t{égﬁni ggf’qp?l&gleém %ﬁppa?rbd\?i %d’ng %Iﬁdawgn%ézgﬁ#igf 35
contact pairs descrmibesethei prplard ceorofectrossingi hheattwoedsineswo3 candact
pai rs which arg gestad iyl dfs ANRNEE inGSREEER! ok @l Alr &He 4BaPLUO

connection, for |a%:1er transm ssion equencties wth adequate croSsta
attenuati 9. P8 fadaheknowaghnfremn BR dbl&dh 829 Ahe Compensation by

means of direct additional capacitances with respect to
the next-but-one contact is to be found in
EP 0 692 884 Al. One solution for the compensation, by
means of contacts which have been lengthened and bent
15 over many times to make them cross, is described by
EP 0 598 192 Al, where the compensation is produced
downstream of the crossover by the continuing contacts
and insulation displacement terminals.
The common factor in all the known solutions is
20 compensation measures in the socket, but the distance
between the crosstalk area and the effective
compensation area is too great. In order to implement
the spring forces and in order to guide the moveable
contacts safely in the socket, these contacts are
25 designed to be relatively long, so that a crossover on
a circuit board is set too far away from the lengthened
fixed contacts or twisted connecting wires. The gain
resulting from these known compensation measures is
therefore restricted, so that plug connectors for
30 200 MHz cannot be implemented wusing these known
solutions, since the near-end crosstalk at higher
frequencies cannot be adequately compensated.
The invention is therefore based on the
technical problém of providing an arrangement of
35 contact pairs for an electric plug connection having at
least two contact pairs which are nested inside one
another, especially for an RJ-45 plug connection, for
higher transmission frequencies with adeguate crosstalk
attenuation. A further technical problem is the



-3+ provision of an electric plug connection for high transm ssion
frequenci es which is downward conpatible with the known Cat 5 plug
connectors. The solution to the technical grobl emis given 5 by the

f eat ures of patent clainms 1 and 8. As a fesul't of arranging the crossover
point in the spring-nounted part of the contacts of the socket, the

| ocati on of th®xwvrgeat ioh ian skhfedriat elle Wonmedtyiod tfmrl aghdh on

where the near %éﬁ;her @kfk@ﬁqsp%&@sedwh}é?h MR lbh SO SHa AISRe SO

.that considerably hi miti requencies ‘are achieva
of the coupl ed Wd3? 4 ]'%}TOthé:aB'orﬁ kug i eonpreclondect ing area of the pI ug,

the tol erances whi ch ocmny Qél@ti@ﬁ%b ¢hd heedhdiddy ﬁiobhé

d d t hat conjunctjon witht cont act afq angenment
ggrutcﬁe |n B’LY é’ﬁ% éﬁ@FureFr Qr‘fsr-’ﬁ n d?‘?"@ﬁuén(ﬁr& - af8 acHresalt e,

but the arKﬂhgﬂﬂﬁmglngSthesbmbbsovﬁrﬂpdim@aihbEﬁdNéﬂkl ~mourttéd her

t refine t,s. of _the inven are he subclal ns. 20
T e 00T U e TR ehe cebRCaqR Phebhe "s8eflgte, sBb yorardem 9% Hinced
directly downstcocmpansfattilms coig acshiftead whntdb haket haleﬁhe(tyngl;ot? rﬁl-[éoglém
di stance  betwegn;dhe yhete SEB@' Knea#98fa &S=stiilf Corrp%;enera edz

so t hat phase ShlftS because
10 namely the contact area, so that considerably higher

limiting frequencies are achievable. As a result of the
coupled position of the contacts in the connecting area
of the plug, the tolerances which occur as a result of
the fitting of the wires are reduced in such a way

15 that, in conjunction with the contact arrangement for
the socket, higher transmission frequencies are
achievable, but the arrangement is still also
compatible with Cat 5. Further advantageous refinements
of the invention are given by the subclaims.

20 In a further preferred embodiment, the
crossover point is placed directly downstream of the
contact area, which has the effect of a minimum
distance between the crosstalk zone and the
compensation zone, so that phase shifts because of

25 propagation times are negligible.

In a further preférred embodiment, the contacts
of the nested contact pairs are led in parallel in the
contact area, the inner contacts being oriented in the
opposite direction to the outer contacts, which has the

30 effect of inductive decoupling of those subareas of the
inner contacts through which no current flows.
Following this, the inner contacts are crossed and bent
through 180° and again designed to be parallel to the
first subarea. fhe effect of this is that, directly

35 downstream of the crossover point, the crosstalk
generated changes its sign and compensation of the
crosstalk from the contact area takes place.

In order to produce adequate spring forces, the
contacts of the nested contact pairs are then bent at



25 propagation tines are negligible. In a further preferred enbodi nent,
the contacts of the nested contact pairs are led in parallel in the contact
area, the inner contacts ‘being oriented in the opposite direction to the
“oater contacts, which has the 30 effect”df Tnductive decoupling of those
subareas of the inner contacts through which no current flows.
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contacts of the nested contact pairs are then bent ; -4- an acute angle
‘and | ed in Par SPPERCLS PeEPFRCS) GPBRAECELP HEHRBosBTSF WRPRUpILedy,
and consequent byrhnlendes ithed iclitlert ROtm@eNsati on area, the inner

contacts are once nore_bent away fromthe quter 5 contacts before the
connection region, andlggzﬁrr?ared:opd?ega’f%? % etﬁﬁoﬁﬁgaiﬁc ﬁf’gc}: e Pt&§Tder

to reduce the epasacalsk 6f omHehenesterd comioadts qfaidese nesttdte c@onaeictpai rs

to the contact pairs which are not nested in one another, the latter,

10 in the contact area, are led in the same direction and
parallel to the inner contacts, are bent into a
decoupled position and are then led to the connection
area parallel to the contacts of the nested contact
pairs.

15 In order to improve the compensation gain, the
crosstalk in the plug is deliberately selected to be
greater and is then compensated again, the compensation
zone preferably dividing into two subareas, namely a
compensation zone in the socket and a compensation zone

20 at the connection area of the plug, for which purpose
the inner contacts are likewise crossed.

In a further preferred embodiment, the inner
contacts in the compensation zone of the plug are
designed with a 1lower 1line impedance than in the

25 crosstalk zone, so that, between the contacts of the
nested contact pairs, it is predominantly capacitive
coupling which takes place, which compensates for the
predominating proportion of the capacitive coupling in
the area of the transition between plug and socket,

30 where those parts of the contacts of the socket and
plug through which no current flows have a capacitive
effect.

The outer contact pairs, which are not nested
inside one anotl';er, are led parallel to one another,

35 . these being 1led in the opposite direction to the
contacts of the nested contact pairs in the contact
area for the purpose of decoupling. For improved
decoupling in relation to the contacts of the socket,



pai rs which are not nested in one another, the latter, 10 in the contact
area, are led in the sane direction and parallel to the inner contacts, are
bent into a decoupled position and are then led to the connection area
parallel to the contacts of the nested conPact pairs. 15 I n order
to inmprove the conpensation gain, the crosstalk in the plug is deliberately
‘sel ected to be Wreatetenndontathsen havepensai edengat hont hdjaerpensat i e zone
preferably diviging dihtp.dwo subareas, namely a conpensation zone in the
socket and a conpensatlon zone 20 at the connection area of the plug, for
whi ch purpose the innerTh®niaestier wikdwibse expbaimed | mnarrh:net hdgtail
preferred enbo nn ts the c

cisém R»HQ;H %f@%h@e £8 thg %@f@ﬁfﬂ ReFeRLgN croslﬂf aﬁt‘E

plug are de5|g | ower |ine inpedance tha
zone, so that, qqma%ﬁnﬁ@ﬁﬂ@&ﬁﬁr?%e nested contact pairs, it is

predomi nant |y capaciti \BEigoupl i nghaisch a almua@ce,amr@émewt s for
the predom nating proportion of §BQ4%8 CI i ve coupling in the area of the
transiti on between plug and sockét, IFﬁﬁgﬁ' r{REINT 3 loont act s
of the socket and plug Ritlg.ogh wshowsno camr enu]ﬂhxmﬂ:aha\tma copaci tihee
effect. The outer contact pairs, e not ted |n5|de ope . anot her,
SrTIRBES "hnfER' PO o, PRSI0

are led parallel to one another, beimg |le opp
direction 10 the arrangement according to Fig. 1,
Fig. 3. shows a perspective illustration of

the nested contact pairs for an RJ-45
socket,
Fig. 4 shows a side view of the arrangement
15 according to Fig. 3,
Fig. 5 shows a side view of the four contact
pairs for an RJ-45 socket,
Fig. 6 shows a schematic illustration of the
nested contact pairs in the
20 connection area for an RJ-45 plug,
Fig. 7a shows a model of two homogenous lines
in relation to near-end crosstalk,
Fig. 7b shows a model according to Fig. 7a
with single compensation,
25 Fig. 7c shows a model according to Fig. 7a
with duval compensation,
Fig. 8 shows frequency curves of the models
according to Figs. 7a-c,
Fig. 9 shows an arrangement of the contacts
30 according to Fig. 6 with crossover
and compensation,
Fig. 10 shows a side view of all four contact
pairs for the RJ-45 plug,
Fig. 11 shows a first perspective view of the
35 contact arrangement according to Fig.
5,
Fig. 12 shows a second perspective view of
the contact arrangement according to
Fig. 5,



contacts of the nested contact pairs in the contact area for the purpose of
decoupling. For inproved decoupling in relation to the contacts of the
socket the outer contacts have an indentation adjacent to the contact
area. The invention will be explained in Rore detail below with

ref erence to a preferred exenplary 5 enbodinment. In the figures:
Fig. 1 shows a coRitactl3ar rshwesreat thotd perBpedtipleugriconnett tbe

(prior art), Fig. 2 shows ‘%bntéééUé££§£§8ﬂentOBcc&P&iqgﬂﬁ%iﬁg .
arra ccording to

whi ch occur for an 10 rangenent
Fig. 1, Fig. 3. shows a perspgective illustration of the nested contact

pairs for an RJ-45 sockgd, f40. ghows SHO¥EratSpdespedvide WikwlsAaNgraeENt
15 according to Fig. h a side_vyi ew of

3, Fig. 5 shows
the four clntact pairs for an RFEWH k%??aﬁ$%meat AcERERE T chefrh®i ¢
illustration of the nested catacnd pairs in t he 20

connection area for an_,RJ-45_plu Fig.. 7a shows a nodel. of two
homogenous | i nes nFlg. f% fhows Ya secon% perspec%lve view of
the contact arrangement according to

Fig. 10.
10
Fig. 1 illustrates the pin allocation for an
RJ-45 plug connection. The RJ-45 plug connection
comprises four contact pairs 1, 2; 3, 6; 4, 5; 7, 8.
For this purpose, the associated contacts of a contact
15 pair are not always located directly alongside one
another, instead the two central contact pairs 3, 6 and
4, 5 are nested inside one another, the consequence of
which is particularly severe crosstalk. In the case of
four contact pairs, there are six couplings between the
20 contact pairs, these being illustrated schematically in
Fig. 2, the thickness of the 1line symbolizing the
strength of the coupling.
Since previous approaches to the solution only
use compensation measures in the socket to reduce the
25 crosstalk and retain the crosstalk in the plug, it is
not possible for the crosstalk in the plug to be
reduced as desired in order to improve the plug
connector, for reasons of the desired downward
compatibility with Cat 5 plug connections. The
30 improvements therefore have to be initially carried out
primarily in the socket. The text below presents
individual measures which are all severally and jointly
essential to the invention.
Fig. 3 i_llustrates a perspective view of the
35 central, nested contact pairs 3, 6 and 4, 5. In order
to improve the compensation gain in the socket, the
distance between the contact area 10, where the
contacts of the plug make contact with those of the
socket, and the compensation area is reduced in size.



Id relation to near-end crosstalk, Fig. 7b shows a nodel according to

Fig. 7a with single conpensation, 25 Fig. 7c shows a nodel
according to Fig. 7a with dual conpensation, Fig. 8 shows frequency
curves of the nodels according to Figs. ~7d- ¢, Fi g. 9 shows an arrangenent
of the contacts 30 accor di ng to Fig. 6 wth

crossover and Tonpdmnisat eod, Fttlge bﬁtosss'mg/\soﬁ dihke cicowactsal4 fang &Sont act
pairs for the 0, ir r e w t he
: Bich MYOilh 11, pelatsptel b REIGIREYC i Ohol
shows a secomqvpébéﬁevﬁif\teol‘-vﬁéw cﬁomF@C%%nPﬁcfih&rl%ﬁé@% tA%tc@%ﬁdbﬁg to

Fig. 5, -6-gEbfl: A3omShos. aathlfﬂepeéfaggbw@ viewief agraed asht
arr angenent accordl nJg_; to Fig. 5, fg_ shows a fi rst erspect ive illl ew of
the 5 5 directly adjmpfieft a Pang@'ﬂ%nt CoEtF ng?FB2Fi ¢

compensation area following directly downstream of the
crossover 11.
The functioning of the compensation of the
contact arrangement according to Fig. 3 will now be
10 explained in more detail with reference to Fig. 4,
which illustrates a side view of Fig. 3. The contacts 3
and 6 of the spread pair are designed to be parallel
and completely identical, go away to the left from the
contact area 10 in a first subarea 31, 61, change into
15 a straight part 33, 63 after a bend 32, 62 and end on
the right in a connection area 90, which may be a
circuit board, for example.
The contacts 4 and 5 of the central pair run
parallel to the contacts 3 and 6 in the contact area
20 41, 51 and go away to the right in the opposite
direction and make a bend of 180° 42, 52, where the two
contacts cross, that is to say, as viewed from above,
contact 4 takes the place of contact 5 and contact 5
takes the place of contact 4. Following the crossover
25 11, the two contacts 4 and 5 run parallel to each other
and parallel to the contact sections 31 and 61. After
another bend 44, 54, the contacts 4 and 5 are located
in the same plane as 3 and 6.
Compensation begins directly downstream of the
30 crossover 11 or bend 42, 52, as a result of the
parallelism of the contact areas 31, 61, 43, 53 and 33,
63, 45, 55. In order to limit the cowmpensation area,
the two contacts 4 and 5 leave the compensation zone by
way of a bend 46; 56 and end in a decoupled manner in
35 the connection area 90.
In order to achieve the necessary spring
forces, the contact sections 31, 32 and 41, 42, 43, 44
as well as 51, 52, 53, 54 and 61, 62 are moveable,
while the others are located in a fixed manner in the



10, and Fig. 15 shows a second perspective view of the contact
arrangenent according to Fig. 10. 10 Fig. 1 illustrates the pin allocation
for an RJ-45 plug connection. The RJ-45 plug connection conprises
feur contact pairs 1, 2; 3, 6; 4, 5; 7, 88 For this pur pose, the associ ated
contacts of a contact 15 pair are not always |ocated directly al ongside one
anot her, i nst esdckée.t wAscent r ateswlit acof pache 3 disrdredemeri aref neshed

| nsi de one ano{: Shsotdf ﬁqnsfﬂHS“%%eOfml%@égiglés d 1 64l ey abifadts,

crosstal k. In e case of four contact pairs, there are six couplings
bet ween t he 20tkentcxasgi@llk, agpesseandi righe | lapmnensatistheRde caPrated Fig.

2, the thicknegspfcibge! t8Co¥MRALLREBY the strength of the coupling.
Si nce previous approaches to the solution only use conpensati on_neasures in

the socket o reduce th8 28 c¥88dlhl kOAndthet afAnERELEr 088ERFK 184t hdlpl ug,
it is not possoppesive digettdssisal from the Moigtddx bareaguasshtascwdesar ed

in order to i r Qv he pl ug, connect o faor reasons f th desj red
downwar d conpg%)?‘gi ?i Ety? "HW ?%ePQCaFogiacBFu& arb‘gn elfi 5&? rl;fkhre' 3€f'1e
| mprovenent s téeoestaktkhaie tthée contaat| yaceari 2il, ouslpri Bhyil §1li nishe

Zﬁﬁkféi ntT|h§ texLsOf! QULRT EEENt EnkNdidleitdl; JRAS WSS IMU.AD, ar g gk Seygrally
10 currents flowing in opposite directions barely

influence one another here.

Fig. 5 illustrates the complete contact
arrangement for the socket of an RJ-45 plug connection.
In order to optimize the crosstalk in relation to the

15 outer contact pairs 1, 2 and 7, 8, no deliberate
compensation is necessary in the socket in order to
achieve compatibility with Cat 5. For this reason, the
crosstalk to the outer pairs is minimized. In order to
reduce the crosstalk in the contact area of the socket,

20 between the contacts 3 and 1, 2 and, respectively, 6
and 7, 8, the contacts 1, 2, 7, 8 are designed in the
opposite directions to the adjacent contacts 3, 6. The
outer contact pairs 1, 2 and 7, 8 are led further at a
level between the two pairs 3, 6 and 4, 5, in a

25 wvirtually decoupled position.

Because of the requirement for compatibility, a
corresponding degree of crosstalk between the pairs 36
[sic] and 4 5 ([sic] must be maintained in an improved
plug. As a result of the known, conventional, direct

30 fitting of the wires to the contacts in the case of
previous Cat 5 plugs, relatively large tolerances in
the crosstalk occur, depending on the position of the
wires, but this is still sufficient to satisfy the
values of Cat 5: In order to use the plug at still

35 higher frequencies, a few improvements still have to be
made in the plug.

In Fig. 6, the contacts 203, 206; 204, 205 of
the nested contact pairs are illustrated in plan view.
The contacts 203, 204, 205, 206 run completely parallel



essential to the invention. Fig. 3 illustrates a perspective view of the 35
central, nested contact pairs 3, 6 and 4, 5. In order to inprove the
conpensatlon gain in the socket, the distance between the contact area 10,
where the contacts of the plug nake contac! With those of the socket, and

t he conpensation area is reduced in size. -7- To this end, the crossing
of the contact§04qmaj&ﬁouhﬁnﬁ10niywamwtha pohnetpien asedi 2pkaced ithed t he

moveabl e part ofrihergonget s X5 thgl S y ng acen"?? f:xg;%@tf rPPLE %élcet

the crossover 11 is carried out 5 the ™~ cont
area 10, thea@&ﬁﬁﬁhaiﬁgth%%.ﬁbﬁﬁ@m@@ﬁd@ﬂﬁgﬁkyddﬂﬂgupéam(ﬁntmae

crossover 11. Eeenel#ieh a¥ed 210 bdduss AFPerRat aﬁ?etaﬂf:e baeween! g
ar r angenent accordlng to Fi f%vmll now be 10 explained in nore detal
i ¢

with referehcePRLECy. PRL }$IU§Yr§Fe§9?%9Wﬁ§N|%%/6@1FP§ragedTﬁ@

contacts 3 andFgof ghebgpbendipai rtias ecérchgpepaiosbepar aihelo ite
ft . fromthe contact area 10 i.n a

Firot subarea SrelriofRa 8, Wlpely Bebalngniovs 088 deriAchr Paifend

32, 62 and endTbe tawridmhofi the cmomistt oarzangedéntwWiifchthay ibpraved

plug is to restrict the previously usual large

10 tolerances in the crosstalk, and to fix the crosstalk

at a lower tolerance value which still satisfies Cat 5

and is matched to the compensation in the socket.

Fixing the crosstalk at a defined value is carried out

by means of contacts which are inserted firmly into a

15 plastic body and which, in order to produce the

necessary crosstalk, run parallel. In order to restrict

cable influences to a great extent when they are being

connected to the contacts, the contacts are first drawn

apart, in 6rder to delimit the crosstalk zone

20 unequivocally, and the wires are fitted in a virtually

decoupled position. Undefined positions of the wires as

a result of unwound twisting thus have hardly any
further influence on the crosstalk values.

Together with the socket previously described,

25 a plug of this type produces considerably better values

for the near-end crosstalk at higher transmission

frequencies, which  has also been confirmed by

measurement. In order to improve the frequency response

further, the crosstalk in the plug between the contact

30 pairs 203, 206 and 204, 205 is deliberately selected to

be higher and is corrected again by subsequent

compensation. In this case, the compensation is

selected such that the plug again provides the

necessary values—for Cat 5. Before the implementation

35 in the contact arrangement is described, the effect

principle on which it is based will be explained in

more detail. Together with the contact arrangement

previously described for the socket, the overall plug

connector behaves like a crosstalk zone having two



citcuit board, for exanpl e. The contacts 4 and 5 of the central pair run
parallel to the contacts 3 and 6 in the contact area 20 41, 51 and go away
to the right in the opposite direction and nake a bend of 1800 42, 52,
where the two contacts cross, that is to 5:%,' as viewed from above, contact
4 takes the place of contact 5 and contact 5 takes the place of contact 4.
Fol | owi ng t he @orPsMasRtizm 1Zoneshe nawelynenet sn4thedsbeket pardaldred i

-each ot her and gpar al #@h?t 0 tihe; gont wiidd ong 33%&9§i§éra$‘jé%gr aﬁgé@lt%ﬁ& 6.

‘bend 44, 54, the contact$ 4 and 5 are |ocated I'n the sane p )
Conpensat i on bEQMREHAEAQN WG¥ghnEhaBaMisPlehcawensasiover as wilderhe 42,

52, as a resul exgfldiirdaséel dwl wsEhokrelthecmert ad Ar 8amp3t. HlrarftPmert and
33, 63, 45,_55. Jdn order to li t.he corr,pen}_;,atlon7 area, the two contacts 4
and 5 | eave’t hé’fcmeﬁ?é‘mlcﬂ# éﬁ?é RS 9t BiFnd’¥eC- 56 and end in a

decoupl ed manner in 35Ughec@oanspetatiiar taainﬁiﬁzéllth@rﬂgﬁ(gtg?acfz:z@é%ﬂﬂgz s
wel | g b1 5o BAEYRE b "CosPRY I8 SREhLERReS g, TN . Barting €6
| ocated in a fiied ndanarises tat 20 -dB/decade, and therefore behaves
like a high-pass filter of first order. If this
10 crosstalk is compensated, for example by means of a
second line section according to Fig. 7b, one line pair
having been crossed for this purpose, a limiting curve
for the near-end crosstalk which, given optimum
equalizatioon, rises at 40 dB/decade, is obtained. This
15 1limiting curve is explained in graphic terms by the
average d between the crosstalk zone and compensation
zone, so that the signal running through the
compensation zone has a propagation time which is
greater by twice the distance d. This 1leads to an
20 additional frequency-dependent phase shift, which has
the effect of a deviation from the desired 180° for
canceling the crosstalk. A distance d = A/4 has the
effect of an additional phase reversal, simply because
of the doubled path length, so that in this case the
25 resulting crosstalk is twice as great as that of the
uncompensated crosstalk zone. A more precise analysis
finds that a gain is given only for a distance d < A/12
in the case of compensation of this type.
For a compensation gain of 20 dB, a tenth of
30 this distance is needed, that is to say about
d = A/120. For a frequency of 200 MHz, depending on the
material of the surrounding plastic, this results in a
wavelength of about 1 m, that is to say a distance d of
about 8 mm is ne-eded for this. The example shows how
35 the dimensions of the plug connector determine the
limits of the compensations. A dimension of 8 mm can
hardly be bettered in the RJ-45 plug connector, for
mechanical reasons, and in addition a gain of 20 dB is
inadequate.



socket. As a result of the displacement of the crossover 11 into
the noveabl e part of the contacts, the crosstalk area and the conpensati on
are located very close to one another. 5 As a result of the
contacts being led in opposite directi drls Trom the contact area,
contacts 3 and 6 to the left, contacts 4 and 5 to the right, the crosstalk
in the contact area 31 If411;h61 cafparsatsian i ared t bs t I velldeat r intb two

component . SinGerile riGh S cHe@ B | [ op RS Lpac MO0

.barely infl uence one ot hér here. trates corrp ete
cont act arr ang&eMmstrgan heoSockbe oprmsﬂwld% PRERR conABCt iagrangemarder t o

optimize the C"a@%‘étr@ﬂﬁg Nticel 3N B t hg 1Bbhrltfig. quﬁeac%ub%kxffsmh 2
and 7, 8@ i ber,at e conpensation i,s necessary in the soc
i e@f@

order to ac‘rh frSat i | H"’)? WICONPERSa% 1080, %wrsa%as&hoa%e eFaael k
to the outer ppropagatdion n zdthe | nier deidemtriedilce tthe crofst aldrdradde

Fespoctivel y,  PEoBRgRSiel oifle If $HE 4rSeSCRiRE Rne S&Srfeé%ﬁléﬂ"w
_opposite di récmonéongerheaam aéerguencyadepedideht Tlpehamat ersmcﬁﬁ acttnéai rs
1, 2 and 7, 8 @ h‘ishechdf‘f cé‘t patexs! éi%e‘“@%swgl% ullsrgﬂggtt or

5, ina 25 virtuall position. cause o
conmpati bi 1$qy, c&‘“@@ﬁﬁé&?ﬂ@ﬁ‘dl ﬁggﬁébr aenFining s 4l klﬁét’we@l tSb’GlHMlmsaafi

construction being assumed. As a result, considerably
better values for the compensation gain are obtained.

For exact equalization, a 1limiting curve of the
near-end crosstalk of 60 dB/decade is achievable. This

15 1limit is clearly brought about by the fact that the
magnitude of the compensation decreases at the high
frequencies as a result of the geometrical separation

of the two compensations. If the distance between the

two compensations is 1.5 d = A/4, that is to say

20 d = A/6, then the two have opposite signs and the
compensation is ineffective. The limiting frequency at
which the compensation becomes ineffective is twice as
high as in the case of single compensation. Together
with the higher slope of the near-end crosstalk curve,

25 the gain of this type of compensation can be seen in
Fig. 8. The frequency curves in Fig. 8 could be
confirmed by measurement using a four-way ribbon cable.
Fig. 9 illustrates the contact arrangement for

the inner contacts 203, 204, 205, 206. In order to

30 produce the previously described dual compensation, the
two inner contacts 204, 205 are designed to be crossed,

the crosstalk zone 211 being located to the right of

the crossover point 212, and the compensation zone 213
being located to_ the left of the crossover point 212,

35 and forming the first part of the compensation, while
the second compensation area is located in the socket.

In addition, the contacts 203, 204, 205, 206 have a low
line impedance in the compensation zone 213, as
compared with the crosstalk =zone 211, this being



[sic] and 4 5 [sic] nust be maintained in an inproved plug. As a result of
the known, conventional, direct 30 fitting of the wires to the contacts in
the case of previous Cat 5 plugs, relatively large tolerances in the

" crosstal k occur, depending on the positroﬁzof the wires, but this is
still sufficient to satisfy the values of Cat 5. In order to use the plug
at still 35 higbéeménegdencifosy aekewpilepr ovmnenmeassi | lohavdiffelpentrade

in the plug. 13:E} e C : 4, 5,0 ne
contactppairs g%gthFggt%gtggggﬁgbﬁg%%%%éw. %é%%ﬁn%%t% %S%H@§04?E§g§, 206
run conpl et el yipamuedaminantily | 6apacisA¥EhGOURIIRG atl legEnadnriche i EWoar ea

214 are the copbagher204pa?®s angn203tnd06 geapBnadARAbnf r0BopBE anghhgr, So
that these are | argely decoypled. in the gggnec i on area 214 becaEse of the

di stance bet weSRMPRBSELEENt 40F pdihss. PHRLOWRAMe RFPRIEHLIORs PF| ubPfat ed
in Fig. 6, by bapdchngitee eeupashgpatihs ewer apeapposit ehdi r eebhetisioar
sinply bendi ng Qne_.cont ac

of The i mpr oveHSHREES ST B0 ROKTR pPBSFBuS Y T uaPTLAFge e ot
tol erances i n the piugsthirdouginahicH ino tdweroems st howks aand, | sbevet alldr, ance
val ue which stihh gatisfigs CbcRet have a capacitive effect. As a
10 result of this measure, the plug connector obtains the
necessary good values for far-end crosstalk, even for
this frequency range. Alternatively, the measure with
the different line impedances can also be placed or
divided up downstream of the crossover in the socket.
15 From a production point of wview, the implementation of
these capacitances is easier to bring about in the
stamped contacts in the plug, however, than in the
bush, whose contacts are produced from wire.
Fig. 10 illustrates the complete contact
20 arrangement for the plug. For the purpose of decoupling
between the inner contacts 203, 206, 204, 205 and the
outer contacts 201, 202, 207, 208, the outer contacts
run in opposite directions in the contact area 210. As
can be seen, the current flows from top to bottom in
25 the outer contacts, from bottom to top in the inner
contacts. All the contacts are designed to have radii
at their contact ends, in order to improve the making
of contact with the mating contacts of the socket. In
addition, the outer contacts 201, 202, 207, 208 have
30 indentations 215 directly adjacent to the contact area
210, these serving for better decoupling with the
contacts of the socket. The outer contacts 201, 202,
207, 208 are led further from the contact area 210 to
the connection a-rea 214 so that they are parallel to
35 the inner contacts 203, 206, 204, 205 and in a
different plane, such that decoupling takes place
between the inner and outer contacts. The cable
connections in the connection area are made in pairs
and are separated physically from one another by a



and is matched to the conpensation in the socket. Fixing the crosstalk at a
defined value is carried out by neans of contacts which are inserted firmy
into a 15 plastic body and which, in order _to produce the necessary
crosstal k, run parallel. In order to resttPct cable influences to a gr eat

~ ext ent mhen they are being connected to the contacts, the contacts are
~first drawn apark, 2iarrang&menﬁos1meﬂmﬁttothenmtrn&st&u<thabneah&e

unequi vocal |y, ;gpd, LAEW EESLALE Lt Lefhele) B4/ ifialing dgtoupled posi ti on.

Undef i ned posi trons o es as of un s I'ng thus have
hardly any further infFdgfce o¥ltke ciddustikrteal u&rlquﬁ;;et peirspeclh iviee

socket previ ough ¥ydess IRl carradt pbk‘Qaﬁ&eIthE PARe Draskices Ravshgerably
better values for the near-end crosstal k_at higher transm ssion

frequenci e CaKFEAt besxrd 94 and tﬂ'é%nflt'é%‘ﬁf LpFRdatigy FesBIPSRERRE |n
order to inprogenthetkr egaencyriees uigsadis t here thelesesstalik in t k@epl ug

bet ween the contact 3 ai.r and 204, 205 is deI|b ate
selected to benﬂPQHEFgﬁﬂigelds S&&%ﬁécf‘%batagé? gﬁy S Yo SEHRAE ¢ hﬁeﬁ?ﬁhe(’}n
In this casebodyheIf dﬂnyemsmta©m set del dotstchldech drhaa sbekptu@odgaln
provi des the n sghy far | a
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7, 8 are offset, in order to maintain the necessary
minimum distance here for the creep paths.
Figs. 14 and 15 illustrate the contact
15 arrangement for the plug, in perspective wview, the
contacts 201-208 being designed to have penetration
connections 216 in the connection area 214. The
contacts 203-206 of the two nested contact pairs are
designed to extend over an area in the compensation
20 2zone 213, in order to reduce the 1line impedance in
comparison with the crosstalk zone 211. In addition,
contacts 201-208 are designed to have in the contact
area 210 hooks 217 which are used for the purpose of
fastening in a plug body (not illustrated).



connect or behaves |ike a crosstalk zone havi ng two 10 - conpensation

zones, nanely one in the socket and one in the plug, whi ch provides a
considerably better conpensation gain thgn si npl e conpensation, as will be
expl ai ned below with reference to a sinpl Y angenment 5 of two coupl ed

dual lines in Figs. 7a-c. Up to a specific limt, the near-end crosstalk

bet ween two paddisttelothdlesgameduorns nes according to Fig. 7a rises at 20
dB/ decade, and,theggfiare &%Iggggs li ke a hiﬂf}- pascsonuulzé eirg%of first order. If

this 10 crosstal k I's conpensated, for exanpl'e by neans “Y second |ine
section according FertEcl. (spskeine | i ne paiz92havidegtéeerptwa)ssed for this

purpose, a |inmstingoftdble(doRker)t he near-epdh crQgsial l?plm'}i ch, gi ven
opti mum equal i zatioon, rises at 40 dB/decade, is obtained.” This 15 limting

curve i s expl afned®?aragF afivrke®er ms by t he?%ver £§BteFtHdPIREN t he crosstal k

zone and conpessat ¢&itaz®nN@ockety0 t hat the  dodbade (pivg)ni Ng t hr ough
agation tine which is greater by twi ce the

t he conpensati an zone aQ S(<3 ][()%p

di stance d. Thi's | €348t o' °8R addi ti onal 2% eqfeREIEWAptdent phase shift,
whi ch has the &ffecintett alsdeketat i on from tdey desioheskcl&8piwnr] for canceling
the crosstalk. 4 Agér&gggc&ogkgt)[err]/A haszotahe Contact (plug)

10 Contact area (socket) 210 Contact area (plug)

11 Crossover point (socket) 211 Crosstalk zone (plug)

31 Subarea of contact 3 212 Crossover point (plug)
32 Subarea of contact 213 Compensation zone (plug)
33 Subarea of contact 214 Connection area (plug)

41 Subarea of contact 215 Indentation (plug)

42 Subarea of contact 216 Penetration connections
43 Subarea of contact 217 Hook
44 Subarea of contact
45 Subarea of contact

46 Subarea of contact

3
3
4
4
4
4
4
4
51 Subarea of contact 5
52 Subarea of contact 5
53 Subarea of contact 5
54 Subarea of contact 5
55 Subarea of contact 5
56 Subarea of contact 5
61 Subarea of contact 6
62 Subarea of contact 6
63 Subarea of contact 6
20 Connection area (socket)
91 Circuit board

92 Insulation displacement

contact



effect of an additional phase reversal, sinply because of the doubled path
| ength, so that in this case the 25 resulting crosstalk is twice as great

as that of the sated crosstal k zone. A nore precise anal ysis finds
‘that a gain isdﬁ%ﬁég) Y for a distance &5<T6Hr]/12 i n ROTe/ ERS Q5337

conpensation of this type For a conpensati on galn of 20 dB, a tenth of 30
this distance is needed, that is to say about d X/ 120. For a frequency of
200 MHz, depen@tm@ngentelm nef ecoataot lplaﬁmrf@undb@geﬁlsas‘ihg rdirs-grRpul t s

in a mavelengt% 'fs@%Tﬁ tg¥ ay_ a d{ftrncg,d of _about 8 mmis
needed for thi 2 s AOW H

. e W35 of the plu
can har dl ydzzeg;lt;;r;ai.ag';;mf 45 ES”EERﬁZ‘EL or. for ﬁ?ﬁiﬂlﬁﬂ lﬁﬂlllﬂ“ﬂlll I
reasons, and i additiom a gain of 20 dB is inadequate. 11- I “the

conpensatlo% area is divided into two equal parts, and these are

di spl aced Upsurean1 angh WRsidarNtOfof Neowt AsSt Bhkra' 88y ans6EkéEQ%EE”t

according to Fig. i S _aqbtai d The sudeV|S|on 5 results in
conpensaglon S|§n 4%? 8% on havipg afs 1eﬁ§§nt¢@ﬁ

to t he avecagﬁact pairs whlch are nested inside one another,

especially for an RJ-45 plug connection, it being
10 possible for the contacts, towards the connection area,
to be arranged to be partly fixed and, towards the
contact area, to be arranged in a sprung manner in a
socket body, and at least two contacts of the nested
contact pairs being led so that they cross, wherein the
15 crossover point (11) of the contacts (4, 5) is located
in the spring-mounted subarea of the contacts (4, 5).
2. The arrangement as claimed in claim 1, wherein
the crossover point (11) directly adjoins the contact
area (10).
20 3. The arrangement as claimed in claim 2, wherein,
in a first subarea (31, 61, 41, 51), the contacts (3,
6) are led from the common contact area (10) in the
opposite direction and parallel to the contacts (4, 5),
following this, in a second subarea (42, 52), the
25 contacts (4, 5) are then turned through 180° and
crossed and, in a following subarea (43, 53), are again
led parallel to the first subarea (31, 61, 41, 51).
4., The arrangement as claimed in claim 3, wherein,
in a following area (32, 62, 44, 54), the contacts (3,
30 6; 4, 5) are bent and then led in parallel.
5. The arrangement as claimed in claim 4, wherein,
in an area (46, 56), the contacts (4, 5) are bent over
toward the connection area (90) and are led in a
position in which they are decoupled from the contacts
35 (3, 6) and parallel to the latter. '
6. The arrangement as claimed in one of claims 3
to 5, wherein, in the area (41, 51), the contact pairs

CONFIRMATION COPY



pr%pagation time in the crosstal k zone. There is thus no | onger any
frequency-dependent phase shift, the phase difference between the crosstalk

signal and the_10 c sation signal remaining at 180[err as trical
construction bé‘for?@/) d. As a result,” ¢dnsiderably bet@/ﬁ}’eﬁ%&é%ﬁ t he
conpensation gain are obtained. For exact equalization, a limting
curve of the (dear2end,crédsswhalghohré) i/ deeadedi snacknevahbeheFhisrel 5

limt is clearhyPryohte agﬁfrlé Blﬁje?%ifo"i’l(:tar{ci]ggafmé@ge{at Eﬁ% Q‘.{]ont&ects
conpensation décreases at the high frequencies as a_result of the
geonetrical sefdratPbn @re Heerbo isonpled s amiegnsof | thehecrpgsavies mstiwsen

the two conpensati)ongnids dré Gtied enldd 4td Nehei Scdonse¥idh thred e (dd)6,
then the t have (121% Si f[oe i)lﬁg?'ns and the conpensation is ineffective. The
c

limting frequ&id? EXATat3 o ?oe%'on%)s-ineffective is twice
as high as in the case2of =igigite cfwmpenanti eDecTeget hpluy t kdhedHidher

sl ope of the n - .crosst al ur,ve. 25 the gajn_qof this pe _of ,
conpensat i on c%%%\g%l%elglﬁ isan %é}.ec%.bq% s qﬁe%‘c’:é e r98§1t!aﬁtté'g_.“’%§r@dﬁ’l d be
confirned by nsdsureamfractussi 6y, a2fodr,- vy 4j bBen 7cald)e. aFé gde8ighkdstasat es

the contact arggngensni at;g%e?g%ﬁ{)mggpg{}gfé& %@,c1%Q%S 210??1%2{)&) I n order

to 30 produce the previou conpensat’ on, i nner
contacts 20%, 805 are &&siqricandement cpbssmntadie pabest &bk zonplagl dfei ng

| ocated to thean ghlleditrite @IRPOUSNIEEt 0?12, haPPndheacoMpaagRt i @y,Zone

21 . . s
213 contact pairs which are nested inside one another,

especially for an RJ-45 plug connection, wherein,
between a contact area (210) and a connection area
15 (214), the nested contacts (3, 6; 4, 5) are designed to
be parallel to one another and uncrossed, in order to
form a defined crosstalk zone (211), and, at the
connection area (214), the two contact pairs (3, 6; 4,
5) are led in a position in which they are decoupled
20 from one another.
9. The arrangement as claimed in claim 8, wherein,
in the area of the crosstalk zone (211), the contact
length and/or the distance between the contacts (3, 6;
4, 5) is/are selected such that a degree of crosstalk
25 which is greater than a Cat 5 plug is established.
10. The arrangement as claimed in claim 9, wherein,
between the crosstalk zone (211) and the connection
area (214), the contacts (204, 205) are crossed and
form a compensation area (213).
30 11. The arrangement as claimed in claim 10, wherein
the line impedances of the contacts (203, 206; 204,
205) in the compensation area (213) are lower than in
the crosstalk area (211).
12. The arraﬁgement as claimed in claim 11, wherein
35 the contacts (203, 206; 204, 205) are designed to
extend over an area in the compensation area (213).
13. The arrangement as claimed in one of claims 8
to 12, wherein the contacts (201, 202; 207, 208) are
designed to be parallel to one another and, in the

) 0 R L




being located to the left of the crossover point 212, 35 and formng the
first part of the conpensation, while the second conpensation area is
located in thegﬁ%ﬁ(/e%o #g'additi on, the contacts 203, 204, 205, 206 have a
1ow line i npeddE414°8 e conpensation zone’ 213, as conp T BRI 4337
crosstal k zone 211, this being - 12 - inpl enented, for exanple, by
means of diffeordractli aneaer(@16) ,stmpeslefl time tloat appesihe aliwsetion

there is predoidiaid YesraRasd | 4 _Cfm‘)“pcli ngy [l acuna] the two contact pairs
in t he conpensati on zone. ' This 5 Conpensates for the predoni nant

proportion of tife capacii§ RXENGRMERE i ast adaimed dh cheim Snsivhereiret ween
plug and socketchavhesgrabese (gontacioendsoef bLig )P w4 hLau Sl ;5
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As a 10 re3ult )t ARG aReRtu e the SAtRor?ieRd of2t ai ns t he necessary
good val ues forl5.ar-end crpsagal iforeveanf oellddtyifd eqyPA§Y 'RMffection,

Al ternatively, eewth the different |ine inpedances can al so be
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bush, whose contacts are produced fromwre. Fig. 10 illustrates the
conpl ete conWM99/68671 arr angenent for the plug. For the purposBCHEPIIN333T
decoupl i ng between the inner contacts 203, 206, 204, 205 and the outer
contacts 201, 202, 207, 208, the outer conyacts run in opposite directions
in the contact area 210. As can be seen, the current flows fromtop to
bottomin 25 the outer contacts, frombottomto top in the inner

contacts. All the re designed to have radii at their contact
ends, in order to e maki ng of contact with the mati ng contacts of
t he socket. In add ti t outer contacts 201, 202, 207, 208 have 30

i ndentations 215 direct adjacent to the contact area 210, these serving
for better decoupling mnth the contacts Qf the socket. The outer contacts
201, 202, 207, 208 are led further fr contact area 210 to the
connection area 214 so that they are to 35,the inner contacts
203, 206, 204, 205 an a Iane//\such that decoupling
takes place between the out ont The cable
connections in the connect Egreéiaré:na pai %%d are separated
physical ly from one anothér b 2 62 enent simlar to a
matrix, so that cable

FIG.2

203
214 204
205

206



i nfl uences because of undefined twsting are |l ow. Figs. 11-13 illustrate
various persp¥RIVE7Ni ews of the contact arrangenent for a sodSYERYHIRY a
5 circuit board 91 and the fitted insulation displacenent contacts 92. The

contacts are illustrated in the non-instal2/fd state, that is to say w thout
t he socket body. If the contact set is installed in a socket body (not
illustrated), the eight contacts will be parallel 10 and under the

necessary prestr e | dering eyes on the circuit board for the
contacts 1, 2 ani?2|!E;an , 8 are offset, in order to maintain the
necessary m ni nu® d rca®Phere for the creep paths. Figs. 14 and 15
illustrate the contact 15 arrangefnt for,the plug, in perspective view,
t he contacts 201-208 bein ngigned o0 haverpenetrati on copnections 216 in

t he connection area 2144 _sted cont act

pairs are designed t @d.ext\eny o= 20 zone 213,
in order to reduce the lil Lf"jjﬁ:;/ii// | crosstal k zone
211. In addition, conjgs E = have in the contact area
?ﬁgth??rﬁsf};tgg;Ch i\ St ‘//stening gn a plug body




Li'st of designat‘ions 1 Cont act (socket) ' 201 Cont act

(plug) 2  Cowoemicoérocket) 202 Cont act ( pl uB§T/AP99333T
Cont act (socket) 203 Contact (plug) 4 Cont act (socket)
204 Contact (plug) 5 Cont act (socket)3/7 205 Cont act
(plug) 6 Cont act (socket) _ 206 Contact (plug) 7 .

Cont act (socket) 207 Contact (plug) 8 Cont act (socket)
208 Contact (plug) 10 Contact area (socket) 210 Cont act
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Arrangenent of contact pairs for conpensating near-end crosstalk for an
etectric plug connection 5 1. An ar rddidgenent of contact pairs for a
socket of an electric plug connection, having at |east two contact pairs
whi ch are nested inside one another, especially for an RJ-45 pl ug
connection, it being 10 possible for the contacts, towards the connection
area, to be arranged to be partly fixed and, towards the contact area, to
be arranged in a sprung manner in a socket body, and at |east two contacts

of the nested contact pairs being led so t ey _cross, wherein the 15
crossover point (11) of the contacts (4, o] ed in the
spring-mount ed subarea of the contacts (43 5I&d. The arrangenent as
claimed in claim1, wherein the crossover point (11) directly adjoins the
contact area (10). 20 3. _ The arrangenent as clained in claim 2,
wher ei n, i
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ima first subarea (31, 61, 41, 51), the contacts (3, 6) are led fromthe
comon cont actWQPHEETNO) in the opposite direction and paral | ePGTERIHE33IT
contacts (4, 5)., followwng this, in a second subarea (42, 52), the 25
contacts (4, 5) are then turned throdgh 180[err] and crossed and,
in a follow ng subarea (43, 53), are again led parallel to the first

subarea (31, 61, 41, 51). 4. The arrangenent as clained in claim3,
wherein, in a followng area (32, 62, 44, 54), the contacts (3, 30 6; 4,
5) are bent and then led in parallel. 5. The arrangenent as clainmed in

claim4, wherein, in an area (46, 56), the contacts (4, 5) are bent over
toward the connection area (90) and are led in a position in which they are
decoupl ed fromthe contacts 35 (3, 6) and parallel to the latter. 6.

The arrangenment as clainmed in one of clains 3 to 5 wherein, in the area
(41, 51), the contact pairs CONFI RVATI ON COPY (1, 2; 7, 8) which are not
nested in one another are led in the same directio d_parallel to the
contacts (4, 5), are bent in the area of the cross i 1) and are
then led to the connection area (90) 5 parallel tp t Qnyags (3, 6; 4,
5. 7. A socket for an glectric pl ug connection,




cohprising a ody and a set of contacts, wherein the contacts (1, 2;
3, 6; 4, 5 7§@§§&QP2 desi gned as an arrangenent as clained in ”ﬂm5ﬂ7
clains 1 to 6. 10 8. An arrangenentgff contact pairs for a plug of
an el ectric plug connection, having at |ea 7 two contact pairs which are
nested inside one another, especially for an RJ-45 plug connecti on,

wherei n, between a contact area (210) and a connection grea 15 (214), the
nested contacts (3, 6; 4, 5) are designed to be p«\(ll'\5toﬁ;-e anot her and
uncrossed, in order to forma defined cro-\gajk, nyy, (2N Apd, at the
connection area (214), the two cont.“\|3.‘j&/f . ed92n a
position in which they are decoupl eq 2% The

arrangenent as cl NegloMmy m 38, W b
zone (211), the cgntpgtyl e and/ g
6; 4, 5) is/are seletted’s that & dd

greater than a Cat 5 plug is establifshdd.
clainmed in claim9, wherein, between the crp
connection area (214), the conta 704, 205)
conpensation area (213). 30 11. The arrangg
10, wherein the line inpedances of Y contacts {

e 7! 2

l‘.l'-l




12- The arrangenent as claimed in claim1l, wherein 35 the contacts
(203, 206; M960675) are designed to extend over an ar eaPFHEPR¥03337

conpensation area (213). 13. The arrangenent as clained in one of
clains 8 to 12, wherein the contacts (201,7/202; 207, 208) are designed to
be parallel to one another and, in the contact area (210), are led.in
the opposite direction to the contacts (3, 6; 4, 5). 14. The

arrangenment as clainmed in claim9, wherein, the contacts (201, 202; 207,
208) have an indentation 5 (215) adjacent to the contact area (210). 15.

A plug for an electric plug connection, conprisj I ody and a
set of contacts, wherein [|lacuna] are designed as an Fﬂa@rr* as cl ai med
in one of clains 8 toA4. .




