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the conductor routes for the transm1551qn and reception

conductor loops being largely physically separated on
the printed circuit board. The devices for crosstalk
compensation are, for example, discrete components such
as capacitors or coils, which are adjustable. The known
plug connection has the disadvantage that the discrete
components are relatively expensive and large.

DE 100 51 097 Al discloses an electrical plug connector
comprising a plug connector housing, a printed circuit
board with two sets of contact elements, with the first
set of contact elements being arranged on the front
face of the printed circuit board and projecting into
an opening in the plug connector housing, and the
second set of contact elements being arranged on the
rear face of the printed circuit board, and the contact
elements in the second set being in the form of
insulation-displacement contacts, with the plug

vvvvv

\\\\\\\\\\\\\\\\\\\\\\\\\M\\\\\\\\\\\\

*AONNNTYE



10

15

20

25

30

35

elements in the second set being in the form of

i nsul ati on-di spl acenent contacts, with the plug
connector having a cabl e nanager whi ch has an openi ng
through it and is provided »n-the front face with

gui des for conductors which are intended to nake
c@ﬁﬂb&tbﬁMﬁivim@ En%wbﬂé(mhﬁﬁ§@faﬁﬁﬁﬁw3Hégnéﬁt%penlng

b d n the area of the
tHebloR | OF. D ia orinr ids ache hhen FEshbsdipce with

gh@ﬂ&srsﬂGM'tdunduatnﬁsn|whm¢hspaaeenﬁﬁteﬁdeaagta, @ﬁ&e
tched, to t
cb t%ltcml%s%ﬁéqelnw.étel n@\?él&?@m?ﬁ rmﬁlgpgaiszl thl%h

ug connector _ housin
tg&n@%%ﬂﬁ$fhﬁlﬁﬁuﬁpfm% shﬁs§h@naﬁﬂﬁt@iebbﬂnunsuéamana—

daaglaefe%mt | @8nt8ehBOl POYn 1 e $ODIUH DN sy 'ﬁ@ct fhe

nduct.or ;racks have to be designed suc

1By BTN R G Py “GerERGd SR FespeRd ot case the

cabdthemanageor dein t @eComplyhwiit htbhecneqwingd cvahdesor
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The invention is thus based on the technical problem of
providing a method for matching an RF plug connector,
in particular an RJ-45 female connector, having at
least one printed circuit board, with the printed
circuit board having contact points for RF contacts and
contact points for the insulation-displacement
contacts, and with one contact point for the RF
contacts in each case being connected to a respective
contact point for the insulation-displacement contacts,
and a printed circuit board which is suitable for this
purpose and by means of which the RF characteristics

can be adjusted within a narrow tolerance band.

The technical problem is solved by the subject matters
with the features of patent claims 1 and 11.  Further
advantageous refinements of the invention are described
in the dependent claims.
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can be adjusted within a narrow tol erance band. The
technical problemis solved by the subject matters 35
with the features of patent clains 1 and 11. Further
advant ageous refinements of 3he invention are
described in the dependent clains. 3 For this

Fummxﬁa%apukpa?é 0@%flééﬁ%C@ﬂgwﬁﬁHS%r%%#%?cM§¥CQr§Ek
0 a confac
LR s e Fa *BRTunge8 ot dendprdnPeatact point
oifr an t ebealtdlaadi taogeddier Wt hasfan@est oﬁn&ﬁ@Cgﬁgn%ed
on_or rinte
EQ@@HEEO%CH)S& faYi’H' Chcé% a{é’langﬁ(‘!hw%ih &leaﬁ asqrg)%néecond

circult boar OrI!TB a tapaclitor
fPBEUEREY- &éﬁ@ﬁjéﬂthj‘arhﬁe@érabﬂedh@narmangen‘ehe beinged

aeasuied, bddeq fr Wyad%ﬁﬁ@oﬁar gﬁﬁerapegfé%tst one
ared wi.th a nom nal paraneter, e con
EBCEPRBRYTRERSAARER GOMARRAR WR4EDGn BHERIEREe] hging

maabuaéﬁy r efioy ed ffecidndyVdiiihdam @ f yachheref tH8ing
osSible to form a nmatchabl e

gb&é Hc%ﬁérgbgsﬁﬁ%ﬁgp%.dgéagpeéﬁﬁéct?QQ scogdgetor
byacheaﬁ@ﬂDfWthbh thet &BEtr eisponseleof ohheorss I aigieMeBéing
ﬁ@?t%él?? E%Q% EhecﬁgnQFg%% gtEﬁ§k§ ?E%cln éhggf the

preter connect ed cont ac p0|
ghgfﬁienﬁﬁnt Eétl§ maikege ithi Bos@bipbet hat ficmm rmtmhtn]gable

@ap@@itﬁﬁCﬁslﬂPesihgiérah@ s tl-Raad an wf ﬂ45h§ou£§
of t he ver, in princi Ie t he
Do e Eonr 3&“2}1 e tﬁ FEARRS Pt Shet agf@ngerent can
basmattd¢load. ditE acemeiictoant agkhskswhibgb akg8 this case
I Gt tQ,the contact pqints o
e EEy e PR e g Yot et T Har . PR rok pige RF
FNERCEYF f i csEmESt 0 Whts t meamh orthat r enve omeatching
EOPUICE D cd & aﬁKeOfcl%é‘éjboa\%t Qﬁe 2ddt Oc[rgegi‘.t eneNadfece
apaci tanc e opposite el ectro
%gps%?tSFOFE 6i5ﬁer“é>meyfequ Idehi Re1 R Rde, b‘I}hQY may also
lmondoohectedadio ttied teneaBBepcdthitd Oof €ABt aGis Qi tion-~
é%kﬁﬁg%éﬂéﬁk contacts, which are electrically connected
to the contact points of the RF contacts. It should be
noted that, in principle, it is sufficient to cut
through or to remove one conductor track of a capacitor
in order to change the capacitance.

The opposite electrode of the capacitor is preferably
likewise formed by a conductor track that is connected
to a contact point on one side.

In a further preferred embodiment, at least one further
second conductor track is arranged in an internal layer
in the printed circuit board and is electrically
connected to the conductor track on the printed circuit
board. This represents capacitances connected in
parallel, so that the total capacitance is added,'thus
allowing the formation of a sufficiently 1large

capacitance on a relatively small area.
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30 In a further preferred enbodi ment, at |east one
further second conductor track is arranged in an
internal layer in the printed circuit board and is
electrically connected to-thie-conductor track on the
printed circuit 35 board. This represents capacitances
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ctors e pri
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conductor_ trac ol éerancés of
LSHRIBTHD IR thRE mither | g Jogti tivheofr i hhed RFrcMolerances

THeedel. tAULDAREES BRASWHBU1 0P g8BmHRPPRULANCY ances of
gglnted CIrCUIt board 1s consider abl easi er than on

a popﬁﬁg%ed SHEAEEE Sei r SUCE bBSr dCOBAUCEQEN %ﬁa%kér and
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t act
3e1 G EARAR e T oh yoRaBer EPak bRs been installed

in a housing. The overall arrangement can thus be
matched even at an early stage in the process of
producing the printed circuit board. The feed and
measurement are in this case preferably provided
centrally in soldered eyes of the contact points.

In a further preferred embodiment, only a portion of
the estimated conductor track shortening that 1is
necessary 1s carried out in a first step. The
frequency-dependent parameter is then measured once
again. The measured change is then used to determine
the remaining conductor track length that is still to

- be removed or to be cut. This also takes account of the

tolerances relating to the conductor tracks in the
matching process. The conductor track shortening can in

this case also be subdivided into more than two .steps.

In a further preferred embodiment, the final cut during
the cutting of the conductor track is carried out in a
broader manner than the first cut. This broader cut
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the estimated conductor track shortening that is
necessary is carried out in a first step. The
frequency- dependent paraneter is then nmeasured once 30
agai n. The nmeasured change-i s then used to determ ne

t he remai ning conductor track length that is still to

bﬁnmmﬁh&ﬁitmet@ab@c&%ﬁveTmﬁEEﬂéﬁbéaB?Sﬁ%§3éﬁg Pgrt of
t.h tokgﬁ%ﬁye rel.ating to the conductor tra
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can in 35 thls case also be subdivided into nDre t han
t eferred i ment,
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S i QHE Cﬂétgﬁfﬁg1§§§% Ldes C 58 éf since the

i nfl uence of the cut part e con or tra

RACGPEREF phef & cBPERBbERARMiradtel heds cql@%@tlairked.s so

tﬁade&ekmdﬁibaﬁothéeﬁrQ@Qe%ﬁw*¥ﬂ¥¥Kg$teQ@IﬁQ@égrof the
& %aunak ng %h% mat chlng grocess easi er, since the
PAFANSESE tOF b Wpt PRFZBECEFr ¥t | i B8REr RERTFtalk as

whatldt Hey eths naseeedfchor eRraypleft hatresphrat espabithace

hgggggg&gngf the paraneter on the near crosstalk as 10
be the case, for exanple, with pure capacitance

measurenent. The conductor track is preferably cut by

meanscid@ct dAsen refer yiRAN f S V.
haser mnth.% 1E&ég$gle%§t fﬁgﬁﬁi shg??er th§§558m@IF a

AP SFhe PUSESGRPEY Pys Bl sy %t%u%mf%e%mdhe@@r with a
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abeetdeEaDEY MANNEEing an overcurrent to burn through
it. |

In a further preferred embodiment, the laser has an
associated optical positioning system. This results in
the conductor track being cut in a more defined manner,
without any damage to closely adjacent conductor tracks
and without the conductor track to be cut not being cut
completely.

During removal or cutting of the conductor track, it is
possible for copper particles to be deposited on the
printed circuit board, and these in turn reduce the
resistance to overvoltages. The cutting or removal of
the conductor track is thus preferably followed by a
cleaning step to remove the copper particles and/or any

other contamination.
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wi t hout any damage to cl osely adjacent conductor
tracks and w thout the conductor track to be cut not
being cut  conpletely. 30 During renoval or cutting of
the conductor track, it is epessible for copper
particles to be deposited on the printed circuit

Toar dnvendibhesd liin Bair expedugedt e Hi@sé ShaRse1tAn the

| Th tt | of th ductor
G TRR e p a8 PTG By PF S5 et R AP 1Ty

ethpd imentenove the Logpes: particl es and/or any ot her
contam nation. The invention will be explained in nore
detail in the following text with reference to a
Bratrs red shanpl @ty  estodieentillustiet fomguref %  plug

Figure 1 Wﬁe&bﬁxﬁ&ﬁe%fédéﬁ{@iﬂfn 1 ad aug (prior

connector for transmtting RF data (ptior
Figure 2 o a printed circuit board for use in a
10 plug connector shown in Figure 1, Figure 3 shows a

chemat,j c uivalent circuit. for rinted circuit
TP 25 SR ood B gt ©aTituErty uee ih 2
response frorug heonmsstrocrassiral #n aiidg20e Fi gure 5 shows

a famly of curves for the attenuation D of the near

crosstalk as a function of the Ilength of the
Fdetfctor stk 2 osbbemafdve@IWlivplrent]l shossinfor the

expl oded igdiusidcatd om0t g rg, connector 1. The plug
connector 1 has a plug connector housing 2, a printed

circuit board 3, a hold-down 25 device 4 and a cabl e
Fignergerd 5.shbhes pd ugchenaedtorf repidsidyy 2espoid® for the

illustrat a?(ac!%sesét%]i r}ﬂ;cpe formof a fema! e
W

connect or housi ng various latching and insertion
means. The plug connector housing 2 has a shielding

Rl & ORHRAG S dearii{acesS culR PT Y efhe attenuation

D of the near crosstalk as a function of the
length of the conductor track to be removed.

Figure 1 shows an exploded illustration of a plug
connector 1. The plug connector 1 has a plug connector
housing 2, a printed circuit board 3, a hold-down
device 4 and a cable manager 5. The plug connector
housing 2 in the illustrated example is in the form of
a female connector housing with various latching and
insertion means. The plug connector housing 2 has a
shielding plate 6 on the side surfaces. The printed
circuit board 3 1is fitted on its front face with a
first set of contacts 7, and is fitted on its rear face
with a second set of insulation-displacement contacts
8. One contact 7 in the first set is connected to a
respective contact 8 in the second set. The printed
circuit board 3 is then inserted into the plug
connector housing 2. In the process, cylindrical pins 9
of the plug connector housing 2 pass through holes in
the printed circuit board 3, so that the plug connector
housing 2 and the printed circuit board 3 are adjusted
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30 circuit board 3 is fitted on its front face with a
first set of contacts 7, and is fitted on its rear
face wth a second set of insulation-displacenent
contacts 8. One contact Z imn-the first set is
connected to a respective contact 8 in the second

Sed . fIE@dprwlrﬂredr%p@dt:th&bt J}{@rgngthﬁr: hg‘?lg'r (r}gcgrg&s§9ts 7
to t onnect or _housi n
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ddeod@rmof RE gont ot SJQ %}Jﬂe first,set Jélfl(?enconn%ctor

pr Oj ect | nto an openi ng IS accessl

HPGt g ace BPTt RBLPI Hg‘rééﬁﬁectt@ﬁ edsiTspwiTHée tiotel 6 has

Hovehideyi eebd 19 tdentpeshed %éefeth§n§OHb§Cto§>e%1ldbs 11
the ecogd set, .and.is %g ched to | ug connector

WY 2° ESF (HIS PArPoREICRRE: AB aca fREd&EAES ks 8.
Fasthd mtate ng thabshdDd edovhe dend deace, el Ba® latching

#ﬁﬁgﬁghléﬁlﬁlégﬁggg%%np Egﬁtggfs PER My fer hBRe, caPLe

R gRH k. down device 4 has two latching hooks 12,
whi ch are used for latching to the cable nmanager 5.
Hé%'re 2 shows the unpopul ated printed circuit board

I TP ntRe epPebrtabedr Brankgs ilgimuicomoend 3.
The npsidted Zﬂ.xailiiﬂloﬁbaﬁﬂ fBJ| Bésf erlgt}'h:e BEnEQFEtaC%on.nts
i\t e insul ation-
% splzgécg%énfogéﬁg %?g e° prq%t e& El I‘EEI tCHREFEtS, and
QQQhS tﬁ@mﬁ@@thePOQhasedmerouﬁh hbes 4Befounsulatlon—
%(Hélf@?it()f Cf}‘&{’éjucf}% fﬁgédoglipﬁly%%ta a%e also
gn} i € £&d

ear face an nt er nal ers

Sr Gt EthRar Blakedhthreugh ekes hﬂ@ugﬁ@motésnﬂgtbenngaf
donldusitioat et 88k s makl Kérgkéﬁt-@EbehghﬁsfghfnfEE@ gnd

r%nb% II{%%%SPg$gge pr%%%é&wéfgéhfgsgoéééusag%%ethe
plated-through Holes 40 being illustrated as small
circles. The holes 41 in the printed circuit board 3
are in this case illustrated as small squares. The
conductor tracks which connect the contact points 21 -
28 to their respectively associated contact point 31 -
38 are not shown, with the exception of two parts of
the contact points 24 and 35 since they are arranged on
the rear face and/in the internal layers of the printed
circuit board. In addition to the electrically
connected conductor tracks between two contact points
21 - 28 and 31 - 38, respectively, there are also four
conductor tracks 43 -~ 46 which are respectively
connected on one side to a contact point 23 - 26. In
this case, the two conductor tracks 44 and 46 form a
capacitor between the contact points 24 and 26. In a
corresponding way, the two conductor tracks 43 and 45
form a capacitor between the contact points 23 and 25.
A further conductor track is preferably arranged in an
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25 conductor tracks which connect the contact points

21 - 28 to their respectively associ ated contact point

31 - 38 are not shown, with the exception of two parts

of the contact points 24 -afd 35 since they are

arranged on the rear face and/in the internal |ayers

ohtehwapr ilatyed ,30L<i etactrboailly konadditlecortd ocdbh@uctor
riggal | n 0 0 ragl
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In 35 this case, the conduct or
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t s_43 a d,45 orma c it et ween
FRoPLELORL VEENrE3aT8e e eeY Rie G inner
andcknterpeatedabbytactapgeédsi 23an 2|6ntaerd13214 i afe,r don Sthe
ri e duc nd i.s.
f%%i%eéﬁﬁkher ?%2 E%g&%&ggqgracER%G ééﬁ% E??%U|tr@thh
RitPosesstipbapgReadn pdiim sc@se ape 2gcatpe; kptwer; 23
angl 24, 2B waUlt hei rbertamtzyelayldawm 8ifdeSthe other
contacts forma cont g; In this case, the two
Ut ¢ont &4 paPFg 2?1 $randPPN9 28 tor e FBPat |‘Z{/Ié?%/ter
digran¢esnl bekwden eglaed. t 0 near crosstal k. The two
inner and interleaved contact pairs 23, 26 and 24,
25, on the other hand, are problematic. The
RS t nc éhomsi chthe c@%@@%r bageézalant hi cicaseit,
Ao edhbebwagRag3c 24 Aol | IﬁStP%M%%MS the

and 26, since the other couplings are ne
GRS hEgradst efss dstelicel { REBRCERBH CRpAcitors
fRimned By shhas cbheutestl ttmtck%quaémtzl@é@uwteﬂ as 43

Aglu igng 't mati.c test. lLayout..In thls case, th
capamqlt drs ggf%ggl&e{% ésseHPf‘gﬁy rBr eseErast, the
ERpatitaors Ciormdd Gy, t mespendivedry,t rm(sfdﬁna@db% the

aedlt asc4gtaapd 45, i ve ile,
E%fi]ntrast %hetaogca aéf&orsq%%ﬁ bg CE% respectleelfﬁe
AgSOFiGHRY gonepetor track, 34 with the conductor

track as well as 25, 35 with the conductor track, and
26, 36 with the conductor track. This bridge circuit
can now be trimmed in order to force the near crosstalk
below the required values. Before the trimming process,
the asymmetry is first of all determined by determining
the near crosstalk of one contact pair as a frequency-
dependent parameter. In the present case, crosstalk is
determined between the contact pair 23, 33 and 26, 36
and the contact pair 24, 34; 25, 35. Since the
measurement is preferably carried out on the
unpopulated printed circuit board 3, the contact points
33 - 36 are terminated with the correct impedance. The
near crosstalk to the contact points 25, 24 is then
measured, with RF signals being injected into the
contact points 23, 26, by means of a network analyzer
which is symbolized in Figure 3 by the frequency
generator 50 and the measurement device 51. The feeding
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adj acent contact points 23, 33 as well as the
associ ated conductor track, 24, 34 with the conductor
track as well as 25, 35 with the conductor track, and
26, 36 with the conductor tr&ck. This bridge circuit
25 can now be trimed in order to force the near
eRgsdreasureegni tdfe £bguiRBd sigineds. Bekorint htiis case
bELPTHBE BROCRSSns IdFe 518)6@?5%& M 1 Sodi LSt 9}1 4e solder
det ernined "by determ nin near crosstalk onée
e¥Rt att E]a?rcﬁ§téc1tr88&§%§y23de‘p8r§dent paraneter. In
the present case, crosstalk is 30 determ ned between
]ghe con act al r..23,,.33 and 26t 36 _ and the contact
P47 350 E‘%tl%‘llg OY e hiedGAMRETY jLesponse of
plneferr&tmy C arTa sk alik OMNEXIE, ungapul ate@d prppb€dle a
' d C are
FepEubLnboRt inEn bl SR O0LE B, Tdap, T rotite b
eepsetanking the deprsieredopetsals nealr srplaenalk for a

heasured, bk&ﬁt@ﬁ5“dﬂ¥ﬂ@i@e'58a£&lec@ﬁ@ QL near
cont act Fchm nts 23, 26, neans of a _networ yzer
G ¥REF S sﬁ?ooﬁ?f@&mllﬁeﬁvgu?%rseb‘f%@rfr@&{ué‘iﬁ%ﬂs of a

cg@memtodesacend the nmeassrerRide,devige Sheabired near

erdbin,® OISR 8 DS FA Srein, Ol
Yt s@lederlomgyegsa@fedt héorortimctshpmtretr&nz_ﬁ £h26.cdnductor
15%&%‘)5@ 4tﬁﬁgeniaédt9@iA&Tﬁﬂgw%htﬂ}r%lftra%oc%enci‘hée%n%%%%ﬁ:e of

t he near crosst al Te a

BIpr BBt MHg- lHideA RIS neér qm@s?[tam taadkt lfe nnesponsl bto

whepr eseapaagtéh@erreamr e racd uato negheCr o3l kefQfs@a1x
u The nom nal_ near 10

t baoard
‘%?tg:%#aa dg‘Fgreﬁfiﬁe:ﬂm ’g? © kAMPFRNCBS RfardisrPRinted
Gfiot aleint dlevacd, lsudthi ®s cake, diled evasi edoneaant or the

At k beclagani dhdy ap-amput A hale s
e 12PaatE Sk th

nust e conpensa y “Shor
R ne ratkel etﬁtlsambtlcﬂmget héwapametrancrea Rl ly

cmeaéwxﬁe@f 45 Dew; mROt FikbhMRLeESaeh c2AMMGLOTP L ACK 5

corres
Since g%e togerances are unknown, it may first of all

be necessary to determine which curve is appllcable to
the printed circuit board to be matched. For this
purpose, a piece of conductor track is first of all
removed or cut through, and the measurements are then
carried out once again. The increase in the attenuation
D that is found can then be used to determine the
associated curve. If, on the other hand, the desired
attenuation is greater than that which can be achieved
with the steepest curve, the entire conductor track can
be removed or cut through without any intermediate
step. The method 1is then repeated on the other
capacitor.

The conductor track is preferably cut through by means
of a short-wave laser, whose power and focusing are
matched to the copper track to be cut such that, as far
as possible, this is all that is removed. The advantage



what capacitance and thus to the near crosstalk
attenuation D depends on the tol erances of the printed
circuit board, such as the dielectric constant or the
di stance between the conduciiér-tracks. There is 20
therefore no single straight [ine, but an entire
pankl yasefr disrvds, hﬁgh5§pééduMIehe@osdheaptbdabﬁbiﬂmty,
g 5 C ar Yed
S e A R Ry L o
applicable to the printed circuit board to be
mat ched. For this 25 purpose, a piece of conductor
track is first of all renoved or cut through, and the
nmeasurenents are then carried out once again. The
increase in the attenuation D that is found can then
be used to determ ne the associated curve. If, on the
ot her hand, the desired 30 attenuation is greater than
that which can be achieved wth the steepest curve,
the entire conductor track can be renoved or cut
through wi thout any internediate step. The nethod is
then repeated on the other capacitor. 35 The
conductor track is preferably cut through by neans of
a short-wave | aser, whose power and focusing are
mat ched to the copper track to be cut such that, as
far as possible, this is all that is renoved. The
advantage - 10 of a laser is its high speed with good
reproduci bility, so that the matching process can
easily be automated. - 11 List of reference synbols
1) Pl ug connector 52)Plug connector housing 3)Printed
circuit board 4)Hol d-down devi ce 5)Cabl e nanager
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6) Shi el ding plate 107) Contacts 8)Contacts
9)Cylindrical pins 10)Latching tabs O 11)enin s p g
1512) Lat chi ng hook 21)Contact points (for RF contacts)
22) Contact points (for RFcbhtacts) 23)Contact points
(for RF contacts) 24)Contact points (for RF contacts)
2025) Contactpoints (for RF contacts) 26) Contact points
i SF £OPdPEhS ggggpﬂgactpoints (for RF contacts)
28) Contact points (f'or RF contacts) 31)Contact poi nt
(for an insulation-displacenent 25contact) 32)Contact
]mointPIdgﬂcdﬂhé@@@iation di spl acement' cont act)

0 A AL (1 gl ot ot om0 5ol aceren

3nsul%ﬁlmﬁadhGqﬁeuxnmbmanantact) 35) Cont act p0|nt (for

4y1|rygﬁ&ud <§§enent contact) 36) Cont act poi nt
(for an Insu atlon I spl acenent
5) Cable manager

6) Shielding plate

7) Contacts

8) Contacts

9) Cylindrical pins

10) Latching tabs

11) Openings

12) Latching hook

21) Contact points (fof RF contacts)

22) Contact points (for RF contacts)

23) Contact points (for RF contacts)

24) Contact points (for RF contacts)

25) Contact points (for RF contacts)

26) Contact points (for RF contacts)

27) Contact points (for RF contacts)

28) Contact points (for RF contacts)

31) Contact point (for an insulation-displacement
contact)

32) Contact point (for an insulation-displacement
contact)

33) Contact point (for an insulation-displacement
contact)

34) Contact point (for an insulation-displacement
contact)

35) Contact point (for an insulation-displacement
contact)

36) Contact point (for an insulation-displacement
contact) ,

37) Contact point (for an insulation-displacement
contact)

38) Contact point (for an insulation-displacement

contact)



35contact) 37)Contact point (for an
i nsul ati on-di spl acenent contact) 38)Contact point (for
an insul ation-di spl acenment contact) 40) Pl ated-through
hole 41) Hole 43) Conductotitrack 44) Conductor
track 5 45) Conductor track 46) Conductor track 50)
Hequtirtedeheratgh h61y Measurement device WO
4/ 082343 - 13 - PCT/ EP2004/ 001952 Patent clains 1.
A met hod for RF matching of an RF plug connector (1),
hdvi dePrAyrt oF ebir@Fkcuit board (3), with the 5 printed
L4y cwwdndost slr hewadg contact points (21-28) for RF
ntacts. and contact points (31-38) for
sulacg?r?%%qto‘?%ppéi%]ﬁent contacts, with one contact
4o ntCqrin@8)r foracke RF contacts in each case being

nn Iye contact point (31-38) for
t he %g?etﬂ%%r?caﬁ?liﬁﬁ%)féé éa[u:errent contacts, and with
Tpadfeasirereanipl deigicehi ch causes near-end crosstal k,
occurring between the RF contacts, characterized in
that at |east one first conductor track (46), which is
15 connected on only one side to a contact point (26)
of an electrical contact, is arranged on the printed
circuit board (3) and, together with at |east one
second conductor track (44) which is arranged on
and/or in the printed circuit board (3), forns a
capaci t or
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20 (46), with at | east one frequency-dependent
paraneter of the arrangenent bei ng neasured, the
frequency- dependent paraneter being conpared with a
won2004/0p2848et er, and theldonduct or tPCEKER2GI4/WOHIS2
whi ch contact is made on one side being partially
re??ved or 25 cat t hrough as a function of the

ifference, 2. The nethod as clainmed in claiml,
%ﬁ%?%ﬁt%i?i@ﬁ in that the second conductor track (44)
iIs in the forn1of a conductor track (44) with which

gontagt .Sy Rﬁogxg@%hﬁ.hg}acc%g’ cagn E\Fr?]{l%gt é‘czlrtmector

clained i n ¢ erize
Kehst mlm@rtmerpm cdgreinidt obogrsck (B3 . arvakBedthe

gfiﬁEe&nEQEEﬁktl %%&d' M@ B dtdiehbeikedi t2hopgd for

is connected to the ™ second .conductor. track
B4) CRRtaCESarr A ofCRRECEpri RIS reuitl tifrd  for
{B%ulatién- élsﬁmacémbhediﬁbﬂﬂéﬁmfﬂ i wiehe @nd hecontact

di
RaeFaud - SR LRt o Y it TCEBERckR, I aRbby s 1 8ing
ponnéededltouatrdmmaatuyﬁ et CtThmo imet hodl 638 k| &prretihe
gﬁEBEStQEntB§s§&SE% LR  ELALLBys Chalagt k%?dcéﬁaEhéive

reguency-dependent ararreters are determ ned on
chupﬂmpgpm b@lhprCFém%bS éiefa@mqndooﬁif@s(sﬁ)"llklo BCCYREING

ggg?gg?aghglgpnggntacgge offthe precedi ng clains,
SharRetezirnd: 48 EBRuct or track shorteniny (L)' that
as nEéasearcynes f:ﬂl‘stt eccandyctdre foremiendyels which is

g{§%§¢§r°b§ac ghg 9”%% %@@Hlﬁéqﬁkthfg of
aenoeédcorlcalbecoutac§ deiérnﬁﬁéénﬂﬁén1pﬁlsthe printed
circuit Dboard (3) and, together with at least one
second conductor track (44) which is arranged on and/or
in the printed circuit board (3), forms a capacitor
(Cag), with at least one frequency-dependent parameter
of the arrangement being measured, the frequency-
dependent parameter being compared with a nominal
parameter, and the conductor track (46) with which
contact is made on one side being partially removed or
cut through as a function of the difference.

2. The method as claimed in claim 1, characterized in
that the second conductor track (44) is in the form of
a conductor track (44) with which contact is made on
one side.

3. The method as claimed in «claim 1l or 2,
characterized in that at 1least one further second
conductor track is arranged in an internal layer in the
printed circuit board (3) and is connected to the
second conductor track (44) that is arranged on the
printed circuit board (3).
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7. The method as clainmed in claim®6, characterized in

20 that, in the final step, the conductor track (46,

45) is cut in a broader manner than in the first

step. 8. The nethod as clai#&d-in one of the preceding
clainms, characterized in that near crosstalk (NEXT) is
26 defke nmingthed tave tdeqmedcyldepﬁnﬂenﬁfpahanEpEéceeing

th ong, di_n cl
%E%Pg%t e%?‘zg% in tl%git[fge con a%c &r ‘%%%g li'g’ gfﬁ%gle
CRABYLPBANSCoL Gos) agee. azTangedrion rté”tewcmrnst@di atheduit
hoanode(®f . the preceding clains, characterlzgd i n that
the process of controlling the |laser is assisted by
means of an optical system 35 11. A printed circuit
hoar driier realtdichg aBF ecdataelS imnthne of the preceding

ti i_Spl agenent . contacts for an
%%%ﬁ%%to%ﬂa% %% tﬁgeql nt e }Eﬁ%CEFF b%% ?ékﬁrﬂf%ﬁ%ﬁﬁnt
RoMmREiepdi @rs (Qetesmlhed Rbnh carteactispapdleight prifted

SOt et oA ARG s(431-38) for insulation-displacement
contacts, wth oﬁe contact point (21-28) for the RF

contacts in each case being connected to a respective

gont ate PaigthddB31ad8)ciimt e irnsldalrﬁet' 87- dt 5P| CRIEDN ;
contgit mfth %apagltlve coupl i ng whi ch causeslng

se'ndcﬁ‘?f)%g?ﬁf:%zﬁgc&ﬂ iMAbetReén tHeRFSEBRL aGidy a
mhariaot evf zelde | asthaktad beaﬂhcﬁbe'Hﬁ@ﬁk(gﬂﬁﬂﬂﬁﬂﬂhg (L)

HHACK £46)ne¥g%§%§§s 1§94 gg&iggg???gly Phe Sg%qugfgy—

contact poin 108 e
oRafFRaeHemt &8 dn%;wmdboa:m:e(S)agand,, and the

ﬂéﬁﬂﬂﬂﬁﬁgWtéﬁd@&tbﬁa%kdyﬁalé@f@@dwﬁgelﬂ%é”s%fffkto be
ich is arranged on and/or in't pri
%"F?c‘iﬁw Podry { ei%)cutf orfred et REpEeed oFrom da@%s

7. The method as claimed in claim 6, characterized in
that, in the final step, the conductor track (46, 45)

is cut in a broader manner than in the first step.

8. The method as claimed in one of the preceding
claims, characterized in that near crosstalk (NEXT) 1is

determined as the frequency-dependent parameter.

9. The method as claimed in one of the preceding
claims, characterized in that the conductor track (46,
45) is cut by means of a laser.

10. The method as claimed in one of the preceding
claims, characterized in that the  process of
controlling the laser 1is assisted by means of an
optical system.

11. A printed circuit board for holding RF contacts
and insulation-displacement contacts for an RF plug
connector, with the printed circuit board having eight

" contact points (21-28) for RF contacts and eight
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15 12. The printed circuit board as clained in claim

11, characterized in that the second conductor track
(44) is |likewi se a conductor track (44) which is
connected to a contact poih® {£24) on one side. 20 13.
The printed circuit board as clainmed in claim1l or
antadtar appénicsed {3l+3hr aﬁokemﬂnsuﬁaﬁimn+&ﬂsprammmmht

SIS OF  t5aeK bgeard Boﬁ%t’n te{03h) | gy tég RF
the printed circuit boar s connect
FHEFGHT heR EGFductdtet Paéng( sonnardted star raarmpmtlve
dJ}ﬁ:agf’d. nbafin@ rcy1¢3®)0arﬂé>fx( 3the 1‘h.ns}g_l%ﬂrdﬁucﬁ.%§ia(€é%ﬁént
as clai one o | ai ms

RN AR | 200 | HiChay CRPAFUELT ot vEOIB haBc bl gh  causes
nﬁﬁrﬁnndwer¢iyﬁhlKxﬁbcuwrnmqrh@gede@nthéeRFpébﬂt&dts,
éﬂ i%ﬁg&iiﬁnthé? The printed circuit board as
claimed

I n one of ains 11 to 14, characterized in
gthatl s@rsd f onst §5r§apacondu0(:om6)trscmrém@)ed betigen is

éJ}ﬁ"lé@:fEcﬂC&n pehms,s orle24s 888 28) o ah §8999 of

capaci t or i's arranged bet ween t nt a
%ﬂN,ﬁ%gqgg}qﬂ%j;ggntact is arranged on the prlnted

circuit board (3) and, together with at least one
second conductor track (44) which is arranged on and/or

in the printed circuit board (3), forms a capacitor
(Cq6) -

12. The printed circuit board as claimed in claim 11,
characterized in that the second conductor track (44)
is likewise a conductor track (44) which is connected
to a contact point (24) on one side.

13. The printed circuit board as claimed in claim 11
or 12, characterized in that at least one further
second conductor track is arranged in an internal layer
in the printed circuit board (3) and is connected to
the further conductor track (44) that 1is arranged on
the printed circuit board (3).

14. The printed circuit board as claimed in one of
claims 11 to 13, characterized in that at least two
matchable capacitors (Cy6, C3s) are arranged on  the
printed circuit board (3).

15. The printed circuit board as claimed in one of
claims 11 to 14, characterized in that the first
capacitor (C4¢) is arranged between the contact points
(24 and 26), and the second capacitor (Css) is arranged
between the contact points (23 and 25).



