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(57) Abstract

In order to reduce high frequency signal
coupling between conductors in pairs in connec-
tors (1, 2), said conductors consisting of con-
necting conductors in pairs (A+, A; B+, B Cs,
C_; Dy, D), which are embedded in a dielectric
(14), and contact springs, two layers are pro-
vided on the sides of the contact springs which
are not to touch other contact springs, the first
layer being a dielectric, the second layer be-
ing an electrically conductive shield (13). Fur-
thermore, the dielectric, which surrounds the
connecting conductors, is partially replaced by
electrically conductive shields. A reduction in
signal coupling between two sets of conductors
in pairs may be. obtained hereby.

D
A B c
A,A. BB, C,C.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG

BR
BY
CA
CF
CG
CH
CI
CcM
CN
CU
Cz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
us
UZ
VN
YU
AL

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 99/30388 PCT/DK98/00528

10

15

20

25

30

35

A method of reducing high frequency coupling between
pairs of conductors in a connector, and a connector for

transferring differential signals

The invention relates to a method of reducing undesired
high frequency signal coupling in a connector which is
used for the transfer of balanced signals through several
conductors in pairs, said connector having connecting
conductors to connect contact springs and terminals, said
pairs of connecting conductors being arranged in a di-

electric.

Connectors of the above-mentioned type are usually used
in the transmission of data at high rates. These connec-
tors consist of terminals at one end which may be con-
nected to a cable, a printed circuit board or the like. A
connecting element extends from the terminals, consisting
of a number of conductors in pairs which may be arranged
in a dielectric. A plurality of contact springs corre-
sponding to the plurality of connecting conductors is ar-
ranged at the opposite end of the conductors. The contact
springs are intended to make contact with another connec-
tor. As the contact springs are usually very closely
spaced, it is inevitable that a certain coupling occurs
between the conductors in pairs, understood in the way
that when data are transferred through the conductors,
they will cause so-called crosstalk, which means that
signals from one set of conductors may be recognized in
reduced form in another set of conductors. Further, there
will be a certain coupling between the conductors in the

connecting element itself.

With the ever increasing miniaturization of connectors
for use in the transfer of data, the distances between

the conductors in the connectors get smaller, which means
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that the coupling between the conductors in pairs gets

even more pronounced.

The patent literature describes many different ways of
eliminating crosstalk between pairs of electrical conduc-
tors in connectors of the above-mentioned type, and even
though the prior art approaches have succeeded in provid-
ing a good reduction, further reduction of crosstalk is
still needed.

Accordingly, an object of the invention is to provide a
method and a connector by means of which the reduction of
crosstalk between pairs of conductors in a connector 1is
even stronger than the reduction obtainable by the prior

art.

The object of the invention is achieved by a method of
the type defined in the introductory portion of claim 1
which is characterized in that at least some of the pairs
of contact springs are coated by a dielectric, and that

the dielectric is coated with a shielding material.

Noise contributions from other pairs of the conductors in

the connector will hereby be reduced optimally.

To enhance the effect of the reduction additionally, the
method may be characterized in that all free surfaces of
the contact springs are coated with 2 layers consisting
of a layer of dielectric material on whose surfaces a
layer of electrically shielding material 1s applied, as

stated in claim 2.

To ensure the noise reduction between the pairs of con-
ductors in the connector additionally, it is an advan-

tage, as stated in claim 4, that an electrical shield is
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provided on each sidé of a pair of connecting conductors

in substitution for a portion of the dielectric.

The combination of shield/dielectric gives a better re-
duction of undesirable signal transfer between the pairs
of conductors than if there is just a dielectric around

the connecting conductors.

As mentioned, the invention also relates to a connector
which, as stated in claim 5, may be of the male or female
plug type for the transfer of differential signals
through several conductors in pairs, said connector hav-
ing connecting conductors to connect contact springs and
terminals, said connecting conductors being arranged in a

dielectric.

The connector is characterized in that a dielectric layer
is provided on the upper side of at least some of the
contact springs, and that an electrical shield is addi-
tionally provided on the upper side of the dielectric

layer.

This provides a connector in which the crosstalk between
the pairs of connectors may be reduced considerably even

at very high rates.

To reduce crosstalk in the connector additionally, all
the sides of the contact springs which do not make elec-
trical contact with a connected connector may be coated
with a dielectric, which is additionally coated with a

conductive shield, as stated in claim 6.

As stated in claim 7, it is an advantage that electrical

shields are provided in parts of the dielectric of the

connecting conductors.
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The combination of dielectric and electrically conductive

shields gives a greater immunity between the pairs.

Particularly expediently, as stated in claim 8, the elec-
trical conductors are embedded on each side of the di-

electric of a pair of the connecting conductors.

It is ensured hereby that signals in a pair of signals
are shielded very strongly from surrounding other pairs
of signals, even when they are physically very close to

each other.

Finally, as stated in claim 9, it is an advantage if the
entire surface of the dielectrics positioned to the
greatest extent possible around all the connecting con-

ductors is coated with an electrically conductive shield.

This provides the maximum reduction in crosstalk between
the pairs of electrical conductors and reduction in in-

terference from external signals.

The invention will now be explained more fully with ref-

erence to an example shown in the drawing, in which

fig. 1 shows an ordinary plug connection in which two

connectors are connected to their respective cables,

fig. 2 shows a typical structure of conductors in pairs

in a connector, e.g. a connector as shown in fig. 1,

fig. 3 shows an equivalent circuit diagram of the elec-
trical conditions in the reduction of crosstalk in a con-

nector,

fig. 4 schematically shows the conductors whose crosstalk

is preferably to be reduced most,
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fig. 5 shows the connecting conductor constructed with

the constructive features according to the invention,

fig. 6 in more detail shows another embodiment of the
connecting conductor in cross-section constructed with

the constructive features according to the invention,

fig. 7 shows the contact springs with the constructive

features according to the invention, and

fig. 8 shows an alternative embodiment of the structure

of the contact spring part.

Fig. 1 shows two connectors which are designated 1 and 2,
respectively. These connectors 1, 2 each have a cable 3
connected at their ends, and contact springs are provided
at their opposite ends for connection of the two connec-
tors 1 and 2.

Fig. 2 shows a connector 1 having eight conductors which
consist of four pairs of conductors. These pairs of con-
ductors are used for transferring balanced differential
signals. To facilitate the understanding of the inven-
tion, the two poles of the pair of conductors A are des-
ignated A, and A in fig. 2. Similarly, the other pairs of
conductors are designated B., B-, C,, C., and D,, D.. It is
noted that the pair of conductors D is spaced more from
each other than the other pairs of conductors, as the
pair of conductors B has poles which are positioned

within the two poles of the pair of conductors D.

Fig. 3 shows an equivalent circuit diagram, with the
measures which have been taken in order to reduce cross-

talk between pairs of conductors.
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In the figure, 6 designates an area which schematically
shows how terminals, which may e.g. be terminals for con-
nection to a printed circuit board, are interconnected by
capacitors 9 with a view to reducing crosstalk between
the individual conductors in the terminal area. This is
shown by a technique known per se, which will therefore

not be explained more fully here.

7 designates an area which illustrates reduction of
crosstalk in the connecting conductor area of a connec-
tor. By way of example, it is schematically shown at 10,
11 and 12 how reduction of crosstalk between pairs of
conductors in the area 7 is provided, as 10, 11 and 12
symbolize the constructive features according to the in-

vention for reducing crosstalk in the area 7.

Fig. 3 additionally shows an area 8 which illustrates how
reduction of crosstalk between the individual conductors
in a connector in the contact spring area 1is provided,

here shown schematically by the reference numeral 13.

Fig. 4 shows the structure of pairs of connectors in a
connector as shown in figs. 1 and 2. These pairs of con-
nectors are intended to transfer data at high rates. The

rates are not necessarily the same for all the pairs of

conductors.

Fig. 5 shows the connecting conductors which are embedded
in a dielectric designated 14. As will additionally be
seen in fig. 4, 13 designates electrical shields which,
as shown in the figure, are arranged between the pairs of
conductors as well as on the upper side and the lower
side of the dielectric positioned above and below the
conductors. This results in a strong shielding in the

connecting conductor area by means of common earth be-

tween the conductors in pairs.
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In fig. 6, 15 designates a dielectric in a connecting
conductor area in a connector. As will be seen, the pairs
of conductors A,, A...., D,, D. recur in this figure. The
dielectric 15 is divided and defined by several metal-
lized surfaces, shown at the reference numeral 18. Addi-
tionally, a co-extensive metal foil 16 is provided on the
outer side of the surface 18, and may also be provided on
the lower side, but not shown in fig. 6. The subareas of
the divided dielectric are shown in fig. 6 at the refer-
ence numerals 15A, 15B, 15C, 15D and 15E. As will be
seen, the pair of conductors A.,, A is defined by a metal-
lized subarea 15A, except at the small areas shown at 21
and 22, which are necessary to avoid short-circuits be-
tween the metallized surfaces 15B, etc., of the respec-
tive areas, since short-circuits may cause an increase in
crosstalk. As will additionally be seen, a conductor or a
pair of conductors is arranged in each of the areas 153,
15B, 15C, 15D and 15E, and this conductor or pair of con-
ductors is protected against mutual interference in the
form of crosstalk because of the provision of the metal-
lized surfaces. In other words, the crosstalk between
e.g. the pair of conductors B,, B- and D. or D, is re-

duced.

Fig. 7 schematically shows how the pairs of conductors in
the contact spring area are shielded. This takes place by
coating one side of the conductor with a dielectric 14 on
whose surface a conductor material 13 has additionally

been applied.

The opposite end of the connector is used for making con-

tact with a conductor in another connector.

Fig. 8 shows an alternative embodiment for the implemen-

tation of the principles of the invention according to
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fig. 7, the difference with respect to the embodiment in
fig. 7 being that also a shield 13 is arranged on the

sides of the dielectric which adjoins the conductors A-D.

Although the principles of the invention have been ex-
plained in connection with a connector having four pairs
of conductors, nothing, of course, prevents the prin-
ciples of the invention from being used in connection
with other types of conductors where the conductors may
be positioned in another manner than shown in the fig-
ures. For example, the conductors may be staggered with
respect to each other, and moreover connectors having
pairs of conductors formed by more than four conductors

are conceivable.
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1. A method of reducing undesirable high frequency sig-
nal coupling in a connector (1, 2) which is used for the
transfer of balanced signals through several conductors
in pairs (A., A-; B., B.; Ci, C.; D,, D.), said connector
having connecting conductors to connect contact springs
and terminals, said pairs of connecting conductors being
arranged in a dielectric (14), characterized
in that at least some of the contact spring parts of the
pairs are coated with a dielectric (14), and that the di-
electric is coated with an electrically shielding mate-
rial (13).

2. A method according to claim 1, character -

i z ed in that all free surfaces of the contact springs
are coated with 2 layers consisting of a layer of dielec-
tric material (14) on whose surfaces a layer of electri-

cally shielding material is applied.

3. A method according to claim 1 or 2, charac -

terized in that at least parts of the dielectric
in some of the pairs in the connecting conductors are re-
placed by an electrical shield (13) which is incorporated

as common earth.

4, A method according to claim 3, character-
i z ed in that an electrical shield is provided on each

side of a pair of connecting conductors in substitution

for dielectric.

5. A connector (1, 2) of the male or female plug type
for the transfer of differential signals through several
conductors in pairs (A., A.; B,, B.; C,, C-; D., D.), said

connector having connecting conductors to connect contact
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springs and terminals, sad connecting conductors being
arranged in a dielectric, c har acter iz ed in
that a dielectric layer (14) is provided on the upper
side of at least some of the contact springs, and that an
electrical shield (13) is additionally provided on the

upper side of the dielectric layer.

6. A connector according to claim 5, character -
i z e d 1in that all the sides of the contact springs
which do not make electrical contact with a connected
connector are coated with a dielectric, which is addi-

tionally coated with an electrically conductive shield.

7. A connector according to claim 5, character -
iz e d in that electrical shields are provided in parts

of the dielectric of the connecting conductors.

8. A connector according to claim 7, c haracter -
i z e d in that the electrical shields are embedded on
each side of the dielectric of a pair of the connecting

conductors.

9. A connector according to any one of claims 5-8,

characterized in that the entire surface of
the dielectrics positioned above and below all the con-
necting conductors is coated with an electrically conduc-

tive shield.
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