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o (57) Abstract: There is disclosed conductor and connector configurations for use in communications systems which take advantage

of the orientation and positioning of adjacent balanced pairs of conductors to reduce cross talk. These conductor and connector
configurations may be used to reduce cross talk between adjacent balanced pairs of a single transmission path, or to reduce alien
cross talk between adjacent balanced pairs located in different transmission paths.
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TITLE OF THE OF THE INVENTION

CROSSTALK REDUCING CONDUCTOR AND CONTACT CONFIGURATION
-IN A COMMUNICATION SYSTEM

BACKGROUND TO THE INVENTION

[001] The bresent invention relates to a crosstalk reducing conductor and
contact configuration in a communication system. In particular, the present
invention relates to positioning emitting a receiving conductive paths in a
communication system in order to reduce NEXT, FEXT, Alien NEXT, Alien
FEXT and increase Signal to Noise Ratio (SNR).

BACKGROUND OF THE INVENTION

[002) Assemblies for transmitting telecommunications signals at high
frequencies via twisted pairs of conductors currently use a variety of means,
such as shielding and the like to ensure that the interference (such as Alien -

' NEXT) between adjacent cables and connectors in a system is minimised.
These prior art systems typically suffer from the drawback that the reduction
in Alien NEXT between adjacent cables and connectors is insufficient for data
transfers at and above 10 gigabits per second. In particular, existing designs
for ports (or jacks) are sufficient to achieve only about a 55dB SNR, which is

- insufficient to meet the proposed 70dB SNR necessary for the proposed 10gig
development standard. ‘

SUMMARY O VENTION

{003] In order to overcome the above and other drawbacks there is provided
a methad for reducing cross talk between first and second cables in a data
transmission system, each of the cables comprised of a pair of conductors.
The methad comprises the steps of providing a first contact interconnécted
with a first conductor of the pair of conductors of the first cabie, wherein the
first contact emits a first signal, prowiding a pair of contacts, each of the pair of - -
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contacts interconnected with a different conductor of the pair of conductors of
the second cable, and positioning the first contact relative to the pair of

~ contacts such that an amplitude of the signal received at one of the second
pair of contacts is substantially the same as an amplitude of the signal
received at another of the second pair of contacts.

[004] There is also provided a method for reducing cross taik between first
and second cables in a data transmission system, sach of the cables
comprised of a pair of conductors. The method comprises the steps of
_providing a pair of contacts, each of the pair of contacts interconnected with a
different conductor of the pair of conductors of the first cable, wherein one of
the pair of contacts emits a first signal which is substantially an inverse of a
second signal emifted by another of the pair of contacts, providing at least one
first contact interconnected with one of the pair of conductors of the second
cable, and positioning the pair of contacts relative to the first contact such that
an amplitude of the first signal received by the first contact is substantially
opposite to an amplitude of the second signal received by the first contact.

[005} Furthermore, there is provided an assembly for terminating first and
secand cables in a telecommunications system, each of the' cables
comprising first and secdnd conductors, the assembly comprising a first
contact interconnected with the first conductor of the first cable, wherein the
first contact emits a first signal, and a pair of contacts interconnected with a
respective one of the first and second conductors of the second cable. The
first contact is positioned relative to the pair of contacts such that an
amplitude of the first signal received at one of the pair of contacts is .
substantially the same as an amplitude of the first signal received at another
of the pair of contacts.

[008] Additionally, there is provided an assembly for terminating first and
second cables in a telecommunications system, each of the cables
comprising a pair of conductors, the assembly comprising @ pair of contacts
interconnected with the pair of conductors of the first cable, wherein one of
the pair of contacts emits a first signal which is substantially an inverse of a
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second signal emitted by ancther of the pair of contacts, and a first contact
interconnected with a first conductor of the pair of conductors of the second
cable. The pair of contacts is positioned relative to the first contact such that
an ampiitude of the first signal received by the first contact is substantially
opposite to an amplitude of the second signal received by the second contact.

[007] There is also provided an assembly for terminating first and second
cables in a telecommunications system, each of the cables comprising a pair
of conductors, the assembly comprising a first substantially flat contact
interconnected with one of the pair of conductars of the first cable, and a
second substantially flat contact interconnected with one of the pair of
conductors of the second cable, wherein the first contact is arranged at right
angles to the second contact.

[008] Additionally, there is proVided an assembly for terminating first and
sacond cables in a telecommunications system, each of the. cables
compri'slng a pair of conductors, the assembly comprising a first contact
interconnected with one of the pair of conductors of the first cable, and a pair
of contacts interconnected with a respective one of the pair of conductors of
the second cable, the pair of contacts positioned symmetrically about the first
contact..
[009]) Also, there is provided a connector for terminating a cahle comprising
first and second pairs of conductars, the connector comprising a first cantact
interconnected with & conductor of the first pair of conductors, and a pair of
confacts intercannected with a respective one of the second pair of
conductors, the pair of contacts positioned symmetrically about the first
contact.

[010] Furthermore, there is also provided a connector for terminating a cable
compﬁsing first and second pairs of conductars, the connector comprising a
first substantially flat contact interconnected with a conductor of the first pair
of conductors, and a second substantially flat contact interconnected with a
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first conductor of the second pair of conductors, the first flat contact
substantially at right angles to the second flat contact.

[011] Additionally, there is provided @ method for reducing cross talk in a
data transmission system. The method comprises the steps of providing a first
transmission path comprised of at least one conductor, the first conductor
emitting a signal, providing a second transmission path comprised of a
second pair of conductors, positioning the first conductor relative to the
second pair of conductors such that an amplitude of the signal recelved at one
of the second pair of conductors is substantially the same as an amplitude of
the signal received at another of the second pair of conductors.

[012] There is aisb provided a method for reducing cross talk in a data
transmission system. The method comprises the steps of providing a first
transmission path comprised of a first conductor, providing a second
transmission path comprised of pair of conductors, wherein one of the pair of
conductors emits a first signal which is substantially an inverse of a second
signal emitted by another of the pair of conductors, and positioning the pair of
conductors refative to the first conductor such that an amplitude of the first
signal received by the first conductor is substantially opposite to an amphitude -
of the second signal received by the first conductar,

[013] Additionally, there is provided an assembly for transmiting data

. comprising a first transmission path comprised of a first conductor, the first
conductor emitting a first signal, and a second fransmission path comprised of
a pair of conductors. The first conductor is positioned relative to the pair of
conductors such that an amplitude of the first signai received at one of the
pair of conductors is substantially the same as an amplitude of the first signal
received at another of the pair of conductors. '

[014] There is furthermore provided an assembly for transmitting data
comprising a first transmission path comprised of a first conductor, and a
second transmission path comprised of pair of conductors, whersin one of the
pair of conductars emits a first signal which is substantially an inverse of a



WO 2006/053436 PCT/CA2005/001753

-5-

second signal emitted by another of the pair of conductors, wherein said first
conductor is positioned relative to the pair of conductors such that an
amplitude of the first signal received by the first conductor is substantially
opposite to an amplitude of the second signal received by the first conductor.

* [@185) There is also provided a data transmission cable comprising a first
conductor, a pair of conductors arranged in parallel to the first conductor, and
a cable jacket surrounding the first conductor and the pair of conductors. A
distance between the first conductor and each of the pair of conductors is
substantially the same.

[016] There is also provided a data t_ran’smission cable comprising first pair of
parallel conductors aligned on a first plane, and a second pair of conductors
aligned on a secohd plane. The first plane is substantially at right angles to
the second plane and the first plane intersects the second plane aiong an axis
substantially between the second pair of conductors. '

[017] Additionally, there is provided a separator spline for separating pairs of
conductors in a communication cable, the spline comprising an elongate main
portion having four sides, and a conductive pair receiving slot moulded .
lengthwise in -@ach side of the main portioh. The moulded main portion has
fylfot cross shaped transverse cross section. '

BRIEF DESCRIPTION OF THE DRAWINGS

[018] Figures 1A through 1C provide transverse cross sectional views of
conductors in accordance with an illustrative embodiment of the present
invention;

[019] Figures 2A and 2B provide transverse cross sections of emitting and
receiving conductors in accordance with an illustrative embodiment of the
present invention;
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- [020] Figures 3A thraugh 3C provide transverse cross sections of conductor
configurations in accordance with an alternative and first and second
illustrative embodiments of the present invention;

[021] Figures 4A and 4B provide transverse cross sections of cable
configurations in accordance with third and fourth alternative illustrative
embaodiments of the present invention,

{022] . Figure 5 provides a side perspective view of a connector jack and .
cable in accordance with a fifth altemative illustrative embodiment of the
present invention;

[023]. Figure .6 provides a side plan view of a twisted pair cable connected to
the connector jack rear panel of Figure 5;

[024] Figure 7 schematically illustrates the general electromagnetic radiation
pattern generated by a standard Insulation Displacement Connector (IDC) in
the presence -of an electric potential; .

[025} Figures 8BA and 8B schematically illustrate connector configurations for
reduced ANEXT and AFEXT in accordance with sixth and seventh altemative .
- illustrative embodiments of the present invention;

[026] Figure 9 schematically illustrates alternative balanced pair
configurations for reduced crosstalk in accordance with a series of altemative
ilustrative embodiments of the present invention;

[027} Figure 10 schematically illustrates altemative connector ar port
configurations for reduced crosstalk in accordance with a series of altemative
ilustrative embadiments of the present invention; and

[028] Figure 11 schematically illustrates a possible periodic connector
configuration for reduced ANEXT and AFEXT in accordance with an
illustrative embodiment of the present invention.
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DETAILED DESCRIPTION OF THE (LLUSTRATIVE EMBODIMEPiTS

[028] Referring now to Figure 1A, as known in the an, as a signal (not
shown) propagates along a first conductor 2 (viewed in transverse cross
section in Figure 3) the time varying currents within the conductor give rise to
an electromagnetic field (or signal) 4 in the free space surrounding the
conductor 6, that is the first conductor 2 acts in ‘a fashion similar to a
transmitting antenna. Additionally, placing @ second 6 conductor within this
electromagnetic field 4 induces time varying currents within the second
conductor 6, or in other words this second conductor 6 acts in a fashion
similar to a receiving antenna (in other words, the second conductor 6 is
coupled to the first conductor 2).

[030] Referring now to Figure 1B, in telecommunications systems, where
signals are typically transmitted alang fransmission paths comprised of one or
more -pairs of conductors as in 8, 10 (again viewed in transverse crass
gection) the induction of time varying currents by the conductors of a first pair
8°in the conductors of the second pair 10 arises as noise on the signais being
transmitted_ along the second pair 10, with a similar effect occurring in the
opposite direction due to the signals being transmitted along the second pair
10. In high speed implementations, and as will be understood by a person of
ardinary skill in the art, this noise can have a significant negative impact on
the quality of the transmifted signals. Removal or reduction of this noise leads
to a decrease in errar rates and an increase in data throughput.

[031] Still referring to Fi'gure 1B, as the coupling effect between transmission
paths is much more acute for conductors which are arranged in paraliel
conductars in cables are typically twisted with different twist lays in order to
reduce the brobability that conductors of different pairs will be arranged in
parallel thereby leading to a requction in this coupling effect. In particular
implementations, however, for example at connector interfaces, on Printed
Circuit Boards (PCBs) or in flat cables, the conductors typically run in parallel
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over a discrete distance which gives rise to an increased coupling between
conductors. ' '

[032] .Referring now to Figure 1C, this coupling effect can be further
exacerbated, in cases where an emitting conductor 12 comprises a
substantially flat transverse cross section, as a -parasitic signal 14 generated
by signals propagating along the conductor 12 is emitted in a concentrated
region generally perpendicular to the long surfaces 16 of the flat conductor 12.
As a result, a second conductor 18 which finds itself located opposite one of
the long surfaces 16 will be subjected 1o an increased parasitic signal 14. On
the other hand, a third conductor 20 located outside of the main lobe of the
parasitic signal 14 will be subject to a reduced electromagnetic field with a
subsequent reduction in the coupling effect and noise induced by signals
propagating along the flat conductor 12. ‘

-{033] In order to combat the effects of parasitic electrical fields (or signals)
-emitted by a conductor, a number of strategies can be used. -Referring now to
Figure 2A, as knawn in the art balanced pairs of conductors 22 are used o
propagate differential signals, with a first conductor 24 propagating a signal
which is essentially the inverse of a signal propagated by a second conductor
26. These in‘verse signals give rise to first and second differential parasitic
signals 28 and 30 being emitted by the conductors 24, 26. As a result, a third
‘conductor 32 positioned in parallel and adjacent to the balanced pair 22 will
receive the differential parasitic signals 28 and 30. By positioning the third
‘conductor 32 such that the strengths (power) of the first parasitic signal 28
. and the second parasitic signal 30 as received by the third conductor 32 are
substantially the same, for example by placing the third conductor 32 such
’that the conductors 24, 26 are symmetrical about the third conductor 32 (orin.
" other words by placing the third conductor 32 such that it is equidistant to
either of the conductors 24, 26), the amplitudes of the received first and
second parasitic signals 28, 30 at any point in time will be oppasite, giving rise
to a cancelling effect in the third conductor 32. A similar effect will arise in a
fourth conductor 34 (positioned in parailel and adjacent to the balanced pair
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22) which is also paositioned such that the'strengths received first and second
parasitic signals 28, 30 are substantially the same.

[034] Referring now to Figure 2B, in the reverse case to the case described
in reference to Figure 2A, the differential signals propagated by a first
balanced pair 36 comprised of a first conductor 38 and a second conductor 40
give rise to first and second parasitic signals 42, 44 being emifted by the
conductors 38, 40. Once again, third and fourth conductors 46, 48 which are
arranged in parallel to the first and second conductors 38, 40 receive these
parasitic signals 42, 44. Provided the third and fourth conductors 46, 48 are of
the same balanced pair 50, by positioning the third and fourth conductors 48,
48 such that the received strength of the first parasitic signal 42 is the same at
hath the third and fourth conductors 46, 48, and the received strength of the
second parasitic signal 44 is the same at bath the third and fourth conductors
46, 48, only common mode noise will be introduced anto the third and fourth
conductors 46, 48. Given the balanced nature of the balanced pair 50,
common mode noise is compensated for.

[035] The above generally described configurations can be taken advantage
of in a number of implementations, some of which are described hereinbelow,
. in particular in the cases of transmission paths within cables and on PCBs
and through conpector interface assemblies. Of note is that the above
-generally described configurations can be taken advantage either within a
transmission path (for example in a transmission-cable comprised of four
halanced pairs of conductors), in order to reduce cross talk such as NEXT
- and FEXT, or between transmission paths (such as between adjacent
connectbrs terminating different cables each comprised of four pairs of
conductors), in order to reduce Alien cross talk such as ANEXT and AFEXT.

[036] In applications such as flat cables, the conductors run generally in
parallel along the length of the cable and as a result the patential for adverse
generation of parasitic signals beiween conductors is increased. Referring
now to Figure 3A, a cable 52 (viewed in transverse cross section) in
accordance with an illustrative embo_diment of the present invention
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comprises four (4) balanced pairs of conductors as in 54. As will be apparent
from Figure 3A, the conductors as in 56 of adjacent balanced pairs as in 54
are oriented such that the noise induced by the conductor(s) df one balanced
pair on the conductor(s) of an adjacent balanced pair is either differential and
effectively cancelled, or common and thus is compensated for.

{037] Referring to Figure 3B, in an alternative illustrative embodiment of a
cable 52 (again viewed in transverse cross section) in accordance with the
present invention, this effect can be further enhanced by pmwdmg conductors
as in 86 having an elongate transverse cross section, and ensuring that the
conductors as in 56 of a first balanced pair are arranged such that they are
not within the main lobe of the parasitic signals emitted by the canductor(s) of
an adjacent bajanced pair. In this regard, as the main lobe of the emitted
parasitic signais is located generally in front of a long transverse surface as in
&8, it generally suffices to ensure that the conductors of an adjacent balanced
pair are not intersected by a line 60 which is perpendicular {or normal) ta the
long transverse surface(s) of a conductor of an adjacent balanced pair.

[038] Referring now to Figure 3C, a PCB 62 (viewed in transverse cross
section) in accordance with in a second illustrative embadiment of the present
invention is shown. A similar effect can be applied in the case of the PCB 62 -
by arranging balanced pairs of conductors as in 64, each. comprised of
typically two (2) conductive traces as in 86 etched in the PCB 62, such that
the ‘noise induced by the conductor(s) of one bélance'd pair on the
conductor(s) of an adjacent balanced pair is either differential and effectively
cancelled, or common and compensated for. Similarly, as the conductive
traces are typically flat (or rectangular), further improvements can be obtained
by ensuring that the conductive traces as in 66 of an adjacent balanced pair
are not intersected by a line 68 which is perpendicular (or normal) to the long
transverse surface(s) as in 70 of a conductive trace 66 of an adjacent
balanced pair. Of note is that the PCB 62 as disclosed in Figure 3C is a
multilayer PCB comprised of a first layer 72 bonded 10 a second layer 74,
thereby allowing conductive traces as in 68 to be applied along a centre line
76 between the ﬁrét and second layers 72, 74.
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[039] Referring now to Figure 4A, in a third illustrative embodiment of the
present invention, an approach similar to the one described hereinabove can
be used to reduce cross talk in a cable 78 (again viewed in transverse cross
section) where the balanced pairs 80,, 802, 803, 80,4 of conductors as in 82 are
arranged around a central cable axis 84 and all conductors as in 82 are in

~ parallel. In this regard, the conductors as in 82 are oriented such that the
noise induced by the conductors as in 82 of a first balanced pair 80, on the
conductors as in 82 of an adjacent balanced pair 80, or BO, is either
differential (as in the case of the conductors of balanced pair 80;) and

- effectively cancelled, or common (as in the case of the conductors of
balanced pair 802) and compensated for. A similar effect will be noted for
other adjacent balanced pairs. Of note is that the conductors as in 82,
although all in parallel, may be stranded around the axis 84 such that they
follow a helical (or winding) path along the lenath of the cable 78.

1040] Referring now to Figure 4B, a cable 86 (again viewed in transverse
cross section) comprised of four balanced pairs 88, 88 88; 884 of
conductors as in 90 and in accordance with a fourth illustrative embodiment of
the present invention is shown. The conductors as in 90, all running
sybstantially in paraliel, are positioned relative to one other about a central
axis 92 of the cable 86 such that the noise induced by the conductors of a first
palanced pair such as pair 88, on the conductors of adjacent balanced pairs
" 88, or 88, is either differential (as in the case of the conductors of balanced
pair 88,) and effectively cancelled, or common (as in the case of the
conductors of balanced pair 88,) and compensated for. A similar effect will be
noted for other adjacent balanced pairs. Additionally, in order to improve
performance, the conductors as in 90 are of substantally rectangular (or
elongate) transverse cross section, each having two long surfaces as in 94, ‘
with the long surfaces of the conductors as in 90 of a given balanced pair 88,,
88, 883 or 88, lying in the same plane when viewed in lransverse cross
section. The conductors as in 90 of a given halanced pair are ariented such
that their long surfaces as in 94 are substantially at right angles to the long
surfaces as in 94 of conductors as in 90 of an adjacent balanced pair.
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[041] Still referring to Figure 4B, each of the four balanced pairs 88,, 882,
883, 88, of conductors as in 90 is manufactured by encasing the conductors
as in 90 within an insulation as in 96. The insulation as in 96 as illustrated is of
substantially rectangular (or elongate) transverse -cross section and is
supported, in order to maintain the positioning of the balanced pairs, by a
separator spline 98, typically manufactured from a pliable non-conductive
insulating rﬁaterial such as plastic, having a substantiaily fylfot cross shaped
transverse cross section. Additionally, aithough the individual conductors as in
80 all run in parallel, together with the spline 98 the conductors are fypically
stranded about the axis 92 such that they follaw a helical, or winding, path -
along the length of the cable 86. Also, the assembly comprised of the spline
a8 and the four balanced pairs 88;, 882, 883, 88, of conductors as in 90 would
also typically be covered hy a cable jacket (not shown).

[042] Referring now to Figure 5, @ connector assembly, generally referred to
using the numeral 100, and in accordance with a fifth illustrative embodiment
of the present invention, will now be described. The connector assembly 100
generally refers to modular data transmission connectors having differential
(balanced) transmission pairs (usually four (4) pairs). The connector 100 (or
jack) provides an interface between two cables; a first cable (not shown) is
usually terminated by a plug (also not shown), while a second cable,
hereinafler referred to as connector cable 102, connects to the back panel
104 of cannector 100, typically through a series of Insulation Displacement
Connectors (IDCs) 1086, or other connection means of the like.

[043] Referring now to Figure 6 in addition to Figure 5, the connector cable
102 comprises four (4) twisted pairs of conductors 108 contained within an
insulating cable jacket 110. As the pairs emerge from jacket 110, they are
separated and guided through wire pair guide 112 to respective individual wire
connector ports 114, both of which are part of the connector rear panel 104.
ldeally, the twisted pairs 108 remain tightly twisted all the way through the
wire pair guide 112 in order to minimize induced parasitic capacitances
between single wires. The wire pair quide 112, as well as connectar port 114,
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are typically man'ufactured from an insulating material which provides
adequate insulation and shielding between the pairs as they emerge from:
cable jacket 110, and subsequently between individual conductors of the pairs
108 when they are terminally inserted into the individual connector ports 114.

[044] -Still referring to Figures § and 6, an appropriate set of IDCs 106, or
other similar connection means generally comprising a bifurcated end 116 for
electrically connecting with individual contact wires 118, and an elongated end
120 for electrically connecting with appropriale jack circuit means, briefly
described hereinbelow, reach through the connector ports 114 to make
contact with the individual wires 118 of connector cable 102. The signals,
transmitted through the IDCs 106 from the individual wires 118, are
subsequently brought to a respective one of a plurality of connector blades as
in 122 of the jack (for example, an RJ-45 'jack) by apprdpriate jack circuit
means for connection with, and transmission to, an appropriate cable plug .
(not shown). Such a jack circuit means may include a variety of electrical
components, such as wires, printed circuit boards (PCB), flexible printed
circqit boards (Flex PCB), or any comhination thereof. |n the illustrated
embodiment, the IDCs connect directly to a Fiex PCB (not shown) through the
elongated IDC ends 120 and a connecting material such as conductive solder
(also not shown). The Flex PCB brings the transmitted signals directly to the
connector blades 122 through a circult printed thereon, which' may be
designed, if needed, to include various compensation capacitors that counter-
-balance parasitic reactances induced between the parallel connector blades
122.

[045] Still referring to Figures 5 and 6, at the connector cable 102 end of the
connector assembly 100, the IDCs 106 generally induce a certain amount of
crosstalk hetween each other, either within a same connector (NEXT: Near
- End Crosstalk, FEXT: Far End Crosstalk), or between two adjacent
connectors closely positioned together (AFEXT: Alien FEXT, ANEXT: Alien
NEXT), which can significantly reduce the quality of the signals transmitted
through the cannector. As a matter of fact, since the creation of augmented
Category 6 cabling requirements (generally referred to by those of ¢kill in the
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art as Cat. 6e), crosstalk between two different channels (ANEXT and
AFEXT) has hecome far more significant. Furthermore, the constant search
for higher density and higher bandwidth (500MHz, compared to 100MHz for
Cat. 5e) increases the impact of both ANEXT and AFEXT. Consequently,
balancing methods and configurations are presented hereinbelow, and in
accordance with illustrative embodiments of the present invention to
considerably reduce, if not eliminate, IDC crosstalk not anly within a same
connector but also between adjacent connectors, and thereby providing a .
means for complying with advancing industry standards.

[046] Referring now to Figure 7, the cable-connector interfaces in the
aforementioned systems are typically provided by IDC ftype‘ connections.
Generalily, an IDC is made from a small metal conducting plate, figuratively
iliustrated in Figure 7 as a substantially flat rectangle when viewed in
transverse cross section, which can act as an emitting antenna in the -
presence of an electric potential. As discussed in detail hereinabove, a
neighbouring, or adjacent IDC may act as a recéiving antenna, and thus be
affected (or coupled) by'the parasitic signal provided by the emitting IDC. .
Accordingly, the parasitic signal emitted by the disturbing or emitting IDC pair
124 will emit a signal 126 which will be radiated outward in a direction

- primarily at right angies to a long surface 128, much like a typical antenna, .
generally follow‘ing the illustrated radiation pattemn 126. The disturbed or
receiving IDC pair 130 will thus be affected by the radiated signal 126,.and
thus be a victim to crosstalk. Furthermare, a first disturbed IDC 132 is located
closer to the emitting IDC pair 124 than a second disturbed IDC 134, and as a
result the coupling effect will be greater for the first disturbed IDC 132 than the
second disturbed IDC 134. Additionally, but of lesser effect, the first disturbed
IDC 132 will act as a partial shield to the second disturbed IDC 134.
Consequently, the parasitic signal induced by the emitting IDC pair 124 on the

. former will be stronger than the one induced on the latter, generating
significant, and generally undesirable, differential mode noise on the receiving
pair 130.



WO 2006/053436 PCT/CA2005/001753

-.15-

[047] Accordingly, referring now to Figures BA and 8B, and in accordance
with sixth and seventh alternative illustrative embodiments of the present .
invention, two novel connector configurations generally represented by
respective numerals 136 and 138 will now be described. The configurations
136 and 138 present important improvements over the paraliel conﬁguratioh
illustrated in Figure 7. Namely, the contacts of adjacent pairs (first or nearest
neighbour pairs in both in X and Y) are perpendicularly oriented such that the
adjacent pair does not lie directly within the main lobes of the signals emitted
by the other pair, and vice-versa. This is applicable to both adjacent pairs
within the same connector as well as adjacent pairs in adjacent connectors.
Furthermore, the residual irradiated signal affecting adjacent pairs will either
be symmetrically irradiated to both contacts of such pairs, at worst generating .
commeon mode noise of minimal importance, or will be irradiated such that the -
parasitic signal from one contact will be self-balanced by the parasitic signal
of the second contact, thus generating no significant resultant noise.

{048] More specifically considering the embodiment illustrated in Figure 8A,
and in line with the general discussion hereinabove, the interaction between
first contact pair 140 and second contact pair 142 of a first connector 144 and
first contact pair 148 and second contact pair 148 of a second cannector 150
can be examined more closely. If the effect of the individual contacts 152, 154

- of the first contact pair 140 of the first connector 144, illustratively and .
respectively characterized as positive (+) and negative (-) to reflect the
differential nature of the propagated signal, on the individual contacts 158,
158 of the first contact pair 148 of the second connector 150 is studied, it can
be observed that the parasitic signal induced by the positive contact 162 on
both contacts 156, 158 of the first contact of the second connector 150 pair
146 will be counterbalanced by the parasitic signal induced by the negative
contact 154 on the same contacts 156, 158. Furthermare, since the comtacts
of pair 146 are at least substantially perpendicular to the contacts of pair 14Q,
their exposure to parasitic radiation from the latter will be minimized, as
discussed hereinabove.
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[049] Still referring to Figure 8A, if the effect of the second contact pair 142 of
the first connector 144 on the second contact pair 148 of the second
connectar 150 is studied, it can be observed that a parasitic signal radiated by

a first contact 160 or a second contact 162 will symmetricaily irradiate both
contacts as in 164, 166 of the second contact pair 148 of the second
connector 150, thus giving rise to common mode noise. A similar effect arises
in reference to.the other of the first and second contacts 16(5 or 162 which, as
it is a differential signal, will tend to cancel to some degree the parasitic signal
received by the contacts 164, 166. However, as contact 160 is located closer
to than contact 162 to the contacts 164, 166 of the second contact pair 148 of -
the second connector 150, the strength of the received parasitic signal
emitted by the first contact 160 will be greater than the received parasitic
signal- emitted by the second contact 162, thereby giving rise to common
mode noise. Additionally, as contact 160 tends to shield contact 162 some
common made noise will still be induced into the contacts 164, 166. However,
as discussed above, such common mode noise will be compensated for.

~.[050}  Referring now to Figure 8B, by orienting the contacts as in 168 of a first |
halanced pair 170 such that they are perpendicular and symmetrical to the
contacts 172 of a second balanced pair 174 parasitic signals emitted by ane
or ather of the cantacts as in 168 of the first balanced pair 170 will be received .
as common mode noise on either of the contacts 172 of the second balanced
pair 174 and therefore compensated for. The same effect arises between the
contacts of adjacent balanced pairs on the same connector as well as, as
shawn, between the contacts of adjacent balanced pairs on different

* cannectors.

[051] Physical and mechanical constraints can sometimes limit the potential
for perfect crosstalk cancellation, for example by limiting the perpendicularity'
of adjacent cantact pairs, or again by imposing certain asymmetries between
the pairs, thus reducing the effectiveness of a symmetric parasitic radiation
exposure and limiting the possibility of complete parasitic signal balancing.
However, although such constraints may exist, significant improvements may
still be attained with the general application of the above configuration
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guidelines, namely increased perpendicularity between adjacent or first
neighbour cantact pairs, and optimised symmetry, if not also complete
balancing, of parasitic radiation between them.

[052] Referring now to Figure 9, and in accordance with a series of
alternative illustrative embodiments of the present invention viewed in
transverse cross section, pair configurations designated (a) through (h) to be
considered for crosstalk and alien crosstalk reduction between substantially
flat contacts terminating balanced pairs will now be described. The first pair
configuration (a) is that as utilised in the connector canfiguration 136 of Figure
8A. The ather pair configurations provide a series of examples for reducing
crosstalk between pairs, while not neceésarily abiding by ali of the
aforementioned configuration guidelines. For example, (g) and (h) reduce
crosstalk between pairs by their perpendicularity alone, whereas (a) and (e)
provide reduced crosstalk based on both their mutual perpendicularity and
iradiation symmetry. (c), which illustrates a staggered rather then
perpendicular configuration, provides reduced crosstalk based on both
irradiation symmetry between the pairs and a full balance of induced parasitic
signals. (b) combines all three guidelines providing perpendicularity,
symmetry and balance.

[053] Concurrently, similar pair. configurations can be utilised in a full
connector ar port configuration to reduce crosstalk in both planar directions (X
and Y). Referring now to Figure 10, and in accordance with a further series of -
altemative embodiments of the present invention, cannector or port
configurations will now be described. In the first two port configurations,
designated (a) and (b), the same configurations 136 and 138 respéctively
Mustrated in Figures 8A and 8B are found, which provide bath
perpendicularity between pairs and substantially symmetric parasitic signal
emission. Configurations (c), (d) and (e) all pravide perpendicularity between
adjacent pairs in both X and Y but limited symmetry, whereas configuration (f)
provides perpendicularity, symmetry and balance for all adjacent pairs in X
and Y. Consequently, all of the above part configurations may be considered
to reduce crasstalk between pairs within a same connector.
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[054] Accordingly, with added reference to Figure 11 in conjunction with
Figure 10, and in accordance with an illustrative embodiment of the present
invention, configurations (a) through (f) presented in Figure 10 may be utilised
to reduce alien crosstalk between adjacent connectors. .Namely, the panel
configuration of Figure: 11 illustrates a - two-dimensionally periodic
canfiguration (in X and Y) of contact pairs that both reduces pair-to-pair
crosstalk within a same connector, but also between connectors through
perpendicularity and symmetry of parasitic signal emission between adjacent
balanced pairs both within and between connectars. As it will now be
apparent to a person skilled in the art, the use of other such configurations, as
sampled from the examples illustrated in Figure 10, can lead to similar results.

[065] Though the advantages of such configurations have been discussed
and illustrated as pertaining to connector assembly wire port configurations, it
will now be apparent to a person skilled in the art that such configurations can
also be useful in the design of other data transmission products such as .
PCBs, cables, connector boards, and other items of the like.

{056] Wnile this invention has been described with reference to the
illustrative embodiments, this description is not intended to be construed 1o a .
limiting sense. Various modifications or combinations of the illustrative
embodiments, as well as other embodiments of the invention, will be apparent
to persons skilled in the art upon reference to the description. it is therefore
intended that the described invention encompass any such madifications .or
embodiments.
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WE CLAIM:

1. A method for reducing cross talk between first and secand
cables in a data transmission system, each of the cables comprised of a pair
of conductors, the methad comprising the steps of:
| providing a first contact interconnected with a first conductor of the pair

of conductors -of the first cable, wherein said first contact emits a
first signal; ‘

providing .a pair of contacts, each of said pair of contacls

interconnected with a different conductor of the pair of
conductors of the second cable; and

positioning said first contact relative to said pair of contacts such that

an amplitude of said first signal received at one o_f said second
pair of contacts is substantially the same as an ampiiiude of said
first signal received at another of said second pair of contacts.

2. The method of Claim 1, further comprising the steps of providing
a second contact interconnected with a2 second conductor of the pair of
conductors of the first cable and wherein said second contact emits a second
signal, and positioning said second contact relative to said pair of contacts
such that an amplitude of said second signal received at aone of said second
pair of contacts is subétantiany the same as an amplitude of said second
signal received at anather of said second pair of contacls.

3. The method of Claim 1. wherein each of said contacts is
substantially flat and said positioning step comprises orienting said contacts
such that a lang surface of said first contact is perpendicular o a long surface
of each of said pair of cantacts.

4. The method aof Claim 1, wherein said pasitioning step comprises
placing said pair of contacts symmetrically about said first contact.
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5. The method of Claim 1, wherein said positioning step comprises
placing said first contact at the same distance from each of said pair of
contacts.

6. The method of Claim 1, wherein each of said pair of contacts is
substantially flat and said positioning step compnses placing said first contact
such that a line normal to a long surface of either of said pair of contacts does
not intersect said first contact.

7. -~ The method of Claim 1, wherein each of the pair of conduclors
are twisted.

8. The method of Claim 1, wherein each of the pair of conductors
are in parallel.

9. A method for reducing cross talk between first and second
cables in a data transmission system, each of the cables comprised of a pair
of conductars, the method comprising the steps of:

providing a pair of contacts, each of said pair of contacts

interconnected with a different conductor of the pair of
conductors of the first cable, wherein one of said pair of contacts
-.emite a first signal which is substantially an inverse of a second
signal emitted by alnother of said pair of contacts;

providing at least one first contact intercannected with one of the pair of

conductors of the second cable; and

positioning said pair of contacts relative to said first contact such that

an amplitude of said first signal received by said first contact is
substantially opposite to an amplitude of said second signal
received by said first contact.

10.  The methed of Claim €, further comprising the steps of providing
a second contact interconnected with a second conductor of the pair of
conductors: of the second cable and positioning said pair of contacts relative
to said second contact such that an amplitude of said first signal received by
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said second contact is substantially oppasite to an amplitude of said second
signal received by said secand contact.

11.  The methad of Claim 9, wherein each of said contacts is
substantially flat and. said positioning step comprises orienting said contacts
such that a long surface of said first contact is perpendicular to a long surface
of either of said pair of contacts.

12.  The method of Claim 9, wherein said positioning step comprises
- placing said pair of contacts symmetricaily about aid first contact. ’

13.  The method of Claim 9, wherein said positioning step comprises
placing said first contact at the same -distance from each -of said pair of
-contacts. ‘ '

14. The method of Claim 9, wherein each of said contacts is -
substantially flat and said positioning step comprises placing said first contact
such that a line normal to a long surface of either of said pair of contacts does
not intersect said first contact. '

16. An assembly for terminating first and second cables in a
telecommunications system, each of the cables camprising first and second
conductors, the assembly comprising: _

a first contact interconnected with the first conductor of the first cable,

wherein said first contact emits a first signat;, and

a pair of contacts interconnected with a respective one of the first and

second conductors of the second cable;

wherein said first contact is positioned relative to said pair of contacts

such that an amplitude of said first signal received at one of said pair of

contacts is substantially the same as an amplitude of said first signal
received at another of said pair of contacts.

16. The assembly of Claim 15, further comprising a second contact
interconnected with the second conductar of the fiust cable, wherein said
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second contact emits a second signal, and wherein said second contact is
positioned relative to said pair of contacts such that an amplitude of said
second signal received at one of said pair of contacts is supstantially ihe
same as an amplitude of said second signal received at another of said pair of
contacts.

17. The assembly of Ciaim 16, wherein said first and second
contacts are substantually flat and wherein a long surface of said first contact
is in parallel with along surface of said second contact.

18. The assembly of Claim 17, wherein said long surface of said first
contact is arranged opposite said long surface of said second contact.

19. The assembly of Claim 17, wherein said pair of contacts are
substantially flat and further wherein said long surface of said first contact and
said long surface of said second contact are at right angles to a long surface
of either-of said pair of contacts.

20. The assembly of Claim 15, wherein said contacts are disposed
on a first surface of the .assembly and further comprising a plurality sackets
adapted to receive a cable plug moulded in a second surface thereof, a first
and a second of said sockets comprising a plurality of cannectar blades
disposed therein, one of said blades in said first socket interconnected with
_said first .contact and a pair of blades in said second socket interconnected
with a respective one of said pair of contacts.

21. The assembly of Ciaim 15, further comprising a patch panel and
wherein said first contact is disposed on a first surface of a first modular
connector and said pair of contacts are disposed on a first surface of a
second modular connector, said connectors adapted for insertion into the

patch panel.

22. The assembly of Claim 21, wherein said conneclors are
arranged side by side in said patch panel.
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23. The assembly of Claim 21, wnherein said connectors are
arranged one on top of another in said patch panel.

_ 24. The assembly of Ciaim 21, wherein each of said connectors
further compnses a socket adapted to recewe a cable plug moulded on a
second surface thereof, each of said sockets having a plurality of connector
biades disposed therein, one of said blades in said socket of sald first
connector interconnected with said first contact and a pair of blades in said
socket of said second connector interconnected with a respective one of said
second pair of contacts. |

25. The assembly of Claim 21 or 24, wherein said modular
connector is a modular jack.

26. The assembly of Claim 20, wherein each of the cables
comprises four twisted pairs of conductors and wherein each of said sockets
comprises eight blades disposed therein.

27.  The assembly of Claim 20 or 24, wherein each of said sockets is
adapted to receive an RJ-45 connector plug. '

. 28. The assembly of Claim 15, wherein said pair of contacts are
positioned symmetrically about said first contact.

29. The assembly of Claim 15, wherein said contacts are
substantially flat and wherein said first contact is at right angles to said pair of

contacts.

30. The assembly of Claim 29, wherein said flat pair of cantacts are
arranged in parallel.

31. Tné assembly of Claim 29, wherein said flat pair of contacts lie

in the same plane.
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32. The assembly of Claim 29, wherein said flat contacts are IDCs.

33. An assembly for teminating first and second cables in a
telecommunications system, each of the cables comprising a pair of
canductors, the assembly comprising: | '

a pair of contacts interconnected with the pair of conductors of the first
cable, wherein one of said pair of contacts emits a first signal
which is substantially an inverse of a second signal emitted by
another of said pair of contacts; and

a first contact interconnected with a first conductor of the pair of
canductors of the second cable;

wherein said pair of contacts is positioned relative to said first contact

such that an amplitude of said first signal received by said first contact

is substantially opposite to an amplitude of said second signal received
by said second contact. ' ’

-34. The assembly of Claim 33, further compyrising a second contact
interconnected with a second conductor of the pair of conductors of the .
second cable and wherein said pair of contacts is positioned relative 10 said
second coptact such that an amplitude of said first signal received by said

~ second contact is substantially opposite to an amplitude of said second signal
received by said second contact.

35. The assembly of Claim 34, wherein said first and second
contacts are substantially flat and wherein a long surface of said first contact
is in parallel with a long surface of said second contact.

_ 36. The assembly of Claim 35, wherein said long surface of said first
contact and said long surface of said second contact lie in the same plane.

37. The assembly of Claim 33; wheremn “said pair Ui conidcis are
substantially flat and further wherein said long surface of said first contact and
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said long surface of said second contact are at right angles to a long surface
of either of said pair of contacts.

38. An assembly for terminating first and second cables in a
telecommunications system, each of the cables comprising a pair of
conductors, the assembly comprising: '

a first substantially flat contact interconnected with one of the pair of

conductors of the first cable; and

a second substantially flat contact interconnected with one of the pair

of conductors of the second cable, wherein said first contact is
arranged at right angles to said second contact.

39. An assembly for terminating first and second cables in a
telecommunications system, each of the cables comprising a pair of -
conductars, the assembly comprising:

a first contact interconnected with one of the pair of conductors of the

first cable; and

a pair of contacts interconnected with a respective one of the pair of

conductors of the second cable, said pair of contacts positioned
symmetrically about said first contact.

40. The assembly of Claim 38, wherein said contacts are .
substantially flat, wherein said pair of contacts are in paraliel and wherein said
first contact is perpendicular to said pair of contacts.

41. The assembly of Ciaim 40, wherein said flat pair of contacts are
aligned side by side. ’

42. The assembly of Claim 40, whereih said flat pair of contacts are
positioned facing one another.

43. The assembly of Claim 40, wherein said contacts are IDCs.
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44. A connector for terminating a cable comprising first and second
pairs of conductors, the connectar comprising:
‘a first contact interconnected with a conductor of the first pair of
_ conductors; and
a pair of contacts interconnected with a respective one of the second
pair of cenductors, said pair of contacts positioned symmetrically
about said first contact. ‘

45. The connector of Claim 44, wherein said contacts are
substantially flat, wherein said pair of contacts are in parallel and wherein said '
first contact is perpendicular to said pair of contacts.

46.  The connector of Claim 45, wherein said flat pair of contacts are
aligned side by side.

47. The connector of Claim 45, wherein said flat pair of contacts are
positioned facing one another.

48. The connector of Claim 44, wherein said flat contacts are |[DCs.

49. The connector of Claim 45, wherein said contacts are disposed
on a first surface of the cannector and further comprising é socket adapted to
receive a cable plug moulded in a second surface thereof, said socket
comprising a plurality of connector blades diSpbsed therein and wherein each
of said contacts is interconnected with a different one of said connector
blades. '

50. The connector of Claim 49, wherein the connector is modular
and adapted for insertion into a patch panel.

51. The connector of Claim 49, wherein the cable comprises four
twisted pairs of conductors and wherein each of said socket comprises eight
blades disposed therein.
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32.  The connector of Claim 49 or 51, wherein said socket is adapted
to receive an RJ-45 connector plug.

53. A connector for terminating a cable comprising first and second |
pairs of conductors, the connector comprising:
a first substantially flat contact interconnected with a conductor of the
first pair of conductors; and
a second substantiaily flat contact interconnected with a first conductor
of the second pair of conductors, said first flat coptact
substantially at right angles to said second flat contact.

54. The connector of 53, further comprising a third substantially flat
contact aligned with said second flat contact, said third flat contact
interconnected with a second conductor of the second pair of conductors and
wherein said second and third contacts are aranged symmetrically about said

first contact.

© 85, A methad for reducing cross talk in a data transmission system,
the method comprising the steps of.

providing a first transmission path comprised of at least one conducior,
said first conductor emitting a signal;

providing a second transmission path comprised of a second pair of
conductors, v

positioning said first conductor relative to said second pair of
conductors such that an amplitude of said signal received at one
of said second pair of conductors is substantially the same as an
amplitude of said signal received at another of said second pair

- of conductors.

56. The method of Claim 55, wherein each of said conductors
comprises a conductive trace etched on a Printed Circuit Board (PCB).

57.. The method of Claim 55, further comprising the step of
surrounding said first and second transmission path with a cable housing.
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58. The method of Claim §5, wherein sajd first transmission path
further comprises a second conductor, sajd second conductor emitting a
second signal, and further comprising the step of positioning said second
conductor relative to said pair of conductars such that an amplitude of said
second signal received at ane of said second pair of contacts is substantially
the same as an amplitude of said second signal received at another of said
second pair af caontacts. '

88. The method of Claim 55, wherein said positioning ‘step
comprises placing said pair of conductors symmetrically about said first
conductor.

60. The method of Claim 55. wherein said conductors are arrénged
in parallel.

61. The method of Claim 55, wherein said paositioning step
comprises placing said first conductor at the same distance from each of said
pair of conductors.

62. The method of Ciaim 55, wherein each of said canductors
comprises an elongate transverse cross section and said.,poéitioning SIep .
comprises placing said first conductor such that a line normal to a long
surface of either of said pair of conductors does not intersect said first
conductor.

63. The method of Claim 85, wherein each of said conductors
comprises an elongate transverse cross section and said positioning step
comprises orienting said conductors such that a long surface of said first
conductor is perpendicular to a long surface of each of said pair of

conductors.

64. A method for reducing cross talk in a data transmission syster,
the method comprising the steps of: :
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providing a first transmission path comprised of a first conductor,

providing a second transmission path comprised of pair of conductors,
wherein one of said pair of conductors emits a first signal which
is substantially an inverse of a second signal emitted by another
of said pair of conductors; and |

positioning said pair of conductors relative to said first conductor such
that an amplitude of said first signal received by said first
conductor is substantially opposite to an amplitude of said
second signal received by said first conductor.

85. The method of Claim 64, wherein said first transmission path
further comprises a second conductor, and further comprising the step of
positioning said pair of conductors relative to said second conductor such that
an amplitude of said first signal received by said second conductor is
substantially opposite to an amplitude of said second signal received by said
second conductor.

66. The method of Claim 64, wherein said positioning step
comprises placing said pair of conductors symmetrically about said first
conductor.

67.- The method of Claim 64, wherein said conductors are arranged
in parallel. .

68. The method of Claim 64, wherein said positioning step
comprises placing said first conductor at the same distance from each of said
pair of conductors.

69. The method of Claim 64, wherein each of said conductors
comprises an elongate transverse cross section and said positioning step
comprises placing said first conductor such that a line normal to a long
surface of either of said pair of conductors does not intersect said first

conductor.
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70. The method of Claim 64, wherein each of said conductors
comprises an elongate transverse cross section and said positioning step
comprises orienting said conductors such that a long surface of said first
conductor is perpendicular to a long surface of each of said pair of
conductors.

71. An assembly for transmifting data comprising:

a first transmission path comprised of a first conductor, said first
conductor emitting a first signal; and

a secand transmission path comprised of a pair of conductors;

wherein said first conductor is positioned relative to said pair of
conductors such that an amplitude of said first signal received at
one of said pair of conductors is substantially the same as an
amplitude of said first signal received at another of said pair of
conduyctors.

72. The assembly of Claim 71, wherein each of said conductors
comprises a conductive trace on a Printed Circuit Board (PCB).

73.  The assembly of Claim 71, wherein all of said conductars are in
paraliel.

74. - The assembly of Claim 71, wherein each of said pair of
conductors are substantially equidistant from said first conductor.

75. The assembly of Claim 71, wherein each of said conductors
further comprises an outer insulting later and wherein the assembly further
comprises a cable jacket surrounding said conductors.

76.  The assembly of Claim 71, wherein said first transmission path
further comprises a second conductor, said second conductor emitting a
second signal and wherein said second conductor is positioned such that an
amplitude of sald second signal received at one of sad second pair of
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conductors is substantially the same as an amplitude of said second signal
received at another of said second pair of conductors.

77. The assembly of Claim 76, wherein said first and second
conductors are in parallel. ‘

78. The assembly of Claim 77, wherein said pair of conductors are
in parallel and further wherein said first conductor is positioned between said
secand conductor and said pair of conductors.

79. Anassembly for transmitting data comprising:

a first transmission path comprised of a first conductor; and

a second transmission path comprised of pair of conductors, wherein
one of said pair of conductors emits a first signal which is
substantially an inverse of a second signal'emitted by another of
said pair of conductors; |

wherein said first conductor is positioned relative to sald pair of

conductors such that an amplitude of said first signal received by said

first canductor is substantially opposite to an amplitude of said second

signal received by said first conductor. '

80. The assembly of Claim 79, wherein each of said conductors
comprises a conductive trace on a Printed Circuit Board (PCB).

81. The assembly of Claim 79, wherein all of said conductors are in
parallel.

82. The assembly of Claim 79, wherein each of said pair of
conductors are substantially equidistant from said first conductor.

83. The assembly of Claim 79, wherein each of said conductors
further comprises an outer insulting later and wherein the assembly further
comprises a cable jacket surrounding said conductors.
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84. The assembly of Claim 79, wherein said first transmission path
further comprises a second conductor and further wherein said second
conductor is positioned such that an amplitude of said first signal received at
said second conductor is substantially opposite to an amplitude of said
second signal received at said second conductor.

85. The assembly of Claim 84, wherein said first and second
conductors are in parallel.

86. The assembly of Claim 85, wherein said pair of conductors are
in paraliel and further wherein said first conductor is positioned between said
second conductor and said pair of conductors.

87. A data transmission cable comprising:
a first conductor; .
a pair of conductors arranged in paraliel to said first conductor; and
- a cable jacket surrounding said first conductor and said pair of
conductors; '
wherein a distance between said first conductor and each of said pair
of conductors i substantially the same.

88. The cable of Claim 87, further comprising a second conductor in
parallel to said first conductor and surrounded by said cable jacket, wherein a
distance between said second conductor and each of said pair of canductors
is substantially the same. '

89. The cable of Claim 88, wherein a distance between said first
conductor and said second conductor is substantially the same as a distance
between said pair of conductors. '

80. The cable of Claim 87, further comprising a separator spline
separating said first conductor from said pair of conductors.
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91. The cable of Claim 87, wherein the cable is comprised of four
pairs of parallel conductors and wherein said spline has a fylfot cross shaped -
transverse crass section.

92. The cable of Claim 87, wherein said conductors have a
substantially flat transverse cross section and further wherein said first
conductar is arranged at rights angles to said pair of conductors.

93. The cable of Claim 88, wherein said conductors have a
substantially flat transverse cross section and further wherein said first and
second conductors are arranged at rights angles to said pair of conductors.

94. A data transmission cable comprising:

-a first pair of parallel conductors aligned on a first plane, and

a second pair of conductors aligned on a second plane;

wherein said first plane is substantially at right angles to said second
plane and said first plane intersects said second plane along an axis
substantially between said second pair of conductors.

95. Tne cable of Claim 94, wherein a spacing between conductors
of said first pair is substantially the same as a spacing between conductors of
said second pair.

96. The cable of Claim 94, further comprising a third pair of parallel
conductors aligned on a third plane substantially parallel to said first plane
and a fourth pair of parallel conductors aligned on a fourth plane substantially
parallel to said second plane and wherein said third plane intersects said
fourth plane along an axs lsubstantially between said fourth pair of
conductors.

97. The cable of Claim 96, wherein said second plane intersects
said third plane along an axis substantially between said third pair of
canductors and said fourth plane intersects said first plane along an axis
substantially between said first pair of conductors.
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Q8. The cable of Claim 97, wherein said pairs of conductors are
arranged around a central axis running a long the cable and further wherein
said planes curve helically about said axis along a length of the cable.

99. Tne cable of Claim 97, further compnsing a separator spline
separating said pairs of conductors.

100. The cable of Claim 99, wherein said spline has a fylfot cross
shaped transverse cross section. '

101. The cable of Claim 94, wherein said conductors have a
substantially flat transverse cross section and further wherein said flat
transverse cross section of first pair of conductors is aligned with said first
plane and said flat transverse cross section of said second pair of conductors
is aligned with said first plane.

102. A separator spline for separating pairs of conductors in a
communication cable, the spline comprising: '
. an elongate main portion having four sides; and
a conductive pair receiving siot moulded lengthwise in each side of
said main portion; 4 . ‘
wherein said moulded main portion has fylfot cross shaped transverse
cross section. '
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AMENDED CLAIMS
received by the International Bureau on 09 May 2006 (09.05.2006)
+STATEMENT

WE CLAIM:

1. A method for reducing cross talk between first and second
cables in a data fransmission system, each of the cables comprised of a pair
of conductors, the method comprising the steps of:

providing a first contact interconnected with a first conductor of the pair

of conductors of the first cable, wherein said first contact emits a
first signal,

providing a pair of contacts, each of sald pair of contacts

interconnected with a different conductor of the pair of
conductors of the second cable; and

positioning said first contact relative to said pair of contacts such that

an amplitude of said first signal received at one of said second
pair of contacts is substantially the same as the amplitude of
said first signal received at another of said second pair of
contacts.

2. The methad of Claim 1, further comprising the steps of providing
a second contact interconnected with a second conductor of the pair of
conductors of the first cable and wherein said second contact emits a second
signal, and positioning said second contfact relative to said pair of contacts
such that an amplitude of said second signal received at ane of said second
pair of contacts is substantially the same as an amplitude of said second
signal received at another of said second pair of contacts.

3. The method of Claim 1, wherein each of said contacts is
substantially flat and said positioning step comprises orienting said contacts

such that a long surface of said first contact is perpendicular to a long surface
of each of said pair of contacts.

4. The method of Claim 1, wherein said positioning step comprises
placing said pair of contacts symmetrically about said first contact.
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5. The methed of Claim 1, wherein said positioning step comprises
placing said firat contact equidistant from each of said pair of contacts.

6. The method of Claim 1, wherein each of said pair of contacts is
substantially fiat and said positioning step comprises placing said first contact
such that a line normal to a long surface of either of said pair of contacts does
not intersect said first contact.

7. The method of Claim 1, wherein each of the pair of conductors
are twisted.

8. The method of Claim 1, wherein each of the pair of conductors
are in parallel.

9. A method for reducing cross talk between first and second
cables in a data transmission system, each aof the cables comprised of a pair
of conductors, the method comprising the steps of:

providing a pair of contacts, each of said pair of contacts

interconnected with a different conductor of the pair of
conductors of the first cable, wherein one of said pair of contacts
emits a first signal which is substantially an inverse of a second
signal emitted by another of said pair of contacts;

providing at least one first contact interconnected with one of the pair of

conductors of the second cable; and

positioning said pair of contacts relative to said first contact such that

an amplitude of said first signal received by said first contact is
substantially opposite to an amplitude of said second signal
received by said first contact.

10.  The methad of Claim 9, further comprising the steps of providing
a second contact interconnected with a second conductor of the pair of
conductors of the second cable and positioning said pair of contacts relative
to said second contact such that an amplitude of said first signal received by
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sajd second contact is substantially opposite to an amplitude of said second
signal received by eaid second contact.

11.  The methad of Claim 9, wherein each of said contacts is
substantially flat and said positioning step comprises orienting said contacts
such that a long surface of said first contact is perpendicular to a long surface
of either of said pair of contacts.

12.  The method of Claim 8, wherein said positioning step comprises
placing said pair of contacts symmetrically about said first contact.

13.  The method of Claim 8, wherein said positioning step comprises
placing said first contact equidistant from each of said pair of contacts.

14. The mesthod of Claim 9, wherein each of said contacts is
substantially flat and said positioning step comprises placing said first contact
such that a line normal to a long surface of either of said pair of contacts does
not intersect said first contact.

16.  An assembly for terminating first and second cables in a
telecommunications system, each of the cables comprising first and second
conductors, the assembly comprising:

a firat contact interconnectad with the first conductor of the first cable,

wherein said first cantact emits a first signal; and

a pair of contacts interconnected with a respective one of the first and

second conductors of the second cable;

wherein said first contact is positioned relative to said pair of contacts

such that an amplitude of said first signal received at one of said pair of

contacts is substantially the same as an amplitude of sald first signal
received at another of said pair of contacts,

16. The assembly of Claim 18, further comprising a second contact
interconnected with the second conductor of the first cahle, wherein said
second contact emits a second signal, and wherein said second contact is

AMENDED SHEET (ARTICLE 19)



WO 2006/053436 PCT/CA2005/001753
38

positioned relative 1o said pair of contacts such that an amplitude of said
second signal received at one of said pair of contacts is substantially the
same as an amplitude of said second signal received at another of said pair of

contacts.

17. The assembly of Claim 16, wherein said first and second
contacts are substantially flat and wherein a long surface of said first contact
is in paraliel with a long surface of said second contact.

18.  The assembly of Claim 17, wherein said long surface of said first
contact is arranged opposite said long surface of said second cantact.

19. The assembly of Claim 17, wherein said pair of contacts are
substantially flat and further wherein said long surface of said first contact and
said long surface of said second contact are at right angles to a long surface
of either of said pair of contacts.

20. The assembly of Claim 15, wherein said contacts are disposed
on a first surface of the assembly and further comprising a plurality sockets
adapted ta receive a cable plug moulded in a second surface thereof, a first
and a second of sajd sockets comprising a plurality of connector blades
disposed therein, one of said blades in said first socket interconnected with
said first contact and a pair of blades in said second socket interconnected
with a respective one of said pair of contacts.

21.  The assembly of Claim 15, further comprising a patch panel and
wherein said first contact is disposed on a first surface of a first moduiar
connector and said . pair of contacts are disposed on a first surface of a
second modular connector, said connectors adapted for insertion into the
patch panel.

22. The assembly of Claim 21, wherein said connectors are
arranged side by side in said patch panel.
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23. The assembly of Claim 21, wherein said connectors are
arranged one on top of another in said patch panel.

24. The assembly of Claim 21, wherein each of said connectors
further comprises a socket adapted to receive a cable plug mouided on a
second surface thereof, each of said sockets having a plurality of connector
blades disposed therein, one of said blades in said socket of said first
connector interconnected with said first contact and a pair of blades in said
socket of said second connector interconnected with a respective one of said
second pair of contacts.

25. The assembly of Claim 21 or 24, wherein said first and second
modular connectors are modular jacks.

26. The assembly of Claim 20, wherein each of the cables
comprises four twisted pairs of conductors and wherein each of said sockets
comprises eight blades disposed therein.

27. The assembly of Claim 20 or 24, wherein each of said sockets is
adapted to receive an RJ-45 connector plug.

28. The assembly of Claim 15, wherein said pair of contacts are
positioned symmetrically about said first contact.

29. The assembly of Claim 15, wherein said contacts are

substantially flat and wherein said first contact is at right angles to said pair of
contacts.,

30. The assembly of Claim 29, wherein said flat pair of contacts are
arranged in parallel.

31. The assembly of Claim 20, wherein said flat pair of contacts lie
in the same plane.
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32. The assembly of Claim 29, wherein said flat contacts are IDCs.

33. An assembly for terminating first and second cables in a
telecommunications system, each of the cables comprising a pair of
conductors, the assembly comprising:

a pair of contacts interconnected with the pair of conductors of the first
cable, wherein one of said pair of contacts emits a first signal
which is substantially an inverse of a second signal emitted by
anather of said pair of contacts; and

a first contact interconnected with a first conductor of the pair of
conductars of the second cable;

wherein said pair of contacts is positioned relative to said first contact

such that an amplitude of said first signal received by said first contact

is substantially oppaosite to an amplitude of said second signal received
by said first contact. '

34. The assembly of Claim 33, further comprising a second contact
interconnected with a second conductor of the pair of conductors of the
second cable and wherein said pair of contacts is positioned relative to said
second contact such that an amplitude of said first signal received by said
second contact is substantially opposite to an amplitude of said second signal
received by said second contact.

35. The assemhly of Claim 34, wherein said first and second
contacts are substantially flai and wherein a long surface of said first contact
is in parallel with a long surface of said second contact.

36. The assembly of Claim 35, wherein said long surface of said first
contact and said long surface of said second contact lie in the same plane.

37. The assembly of Claim 35, wherein said pair of contacts are
suhstantially flat and further wherein said long surface of said first contact and
said long surface of said second contact are at right angles to a long surface
of either of said pair of contacts.
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38. An assembly for terminating first and second cables in a
telecommunications system, each of the cables comprising a pair of
conductors, the assembly comprising:

a first substantially flat contact interconnected with one of the pair of

conductors of the first cable; and

a second substantially flat contact interconnected with one of the pair

of conductors of the second cable, wherein said first contact is
arranged at right angles to said second contact.

39. An assembly for terminating first and second cables in a
telecommunications system, each of the cables comprising a pair of
caonductors, the assembly comprising:

a first contact interconnected with one of the pair of conductors of the

first cable; and

a pair of contacts interconnected with a respective one aof the pair of

conductors of the second cable, said pair of contacts positioned
symmetrically about said first contact.

40. The assembly of Claim 39, whereln said first contact and said
pair of contacts are substantially flat, wherein said pair of contacts are in

parallel and wherein said first contact is perpendicular to said pair of cantacts.

41.  The assembly of Claim 40, wherein said flat pair of contacts are
aligned side by side.

42, The assembly of Claim 40, wherein said flat pair of contacts are
positioned facing one anather.

43. The assembly of Claim 40, wherein said contacts are |DCs.

44. A cannector for terminating a cable comprising first and second
paire of conductors, the connector comprising:
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a first contact interconnected with a conductor of the first pair of
conductors; and

a pair of contacts interconnected with a respective one of the second
pair of conductors, said pair of contacts positioned symmetrically
ahout said first contact.

45, The connector of Claim 44, wherein said contacts are
substantially flat, wherein said pair of contacts are in parallel and wherein said
first contact is perpendicular to said pair of contacts.

46. The connector of Claim 48, wherein said flat pair of cantacts are
aligned side by side.

47. The connector of Claim 45, wherein said flat pair of contacts are
positioned facing one another.

48. The connector of Claim 44, wherein said flat contacts are |IDCs.

49. The connector of Claim 45, wherein said contacts are disposed
on a first surface of the connector and further comprising a socket adapted to
receive a cable plug moulded in a second surface thereof, said socket
comprising a plurality of connector bladee disposed therein and wherein each

of said contacte is interconnected with a different one of said connector
blades.

50. The connector of Claim 49, wherein the connector is modular
and adapted for insertion into a patch panel.

51. The connector of Claim 49, wherein the cable comprises four
twisted pairs of conductors and wherein each of said socket comprises eight

blades disposed therein.

62. The connector of Claim 49 or 51, wherein said socket is adapted
to receive an RJ-45 connector plug.
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53. A connector for terminating a cable comprising first and second
pairs of conductars, the connectar comprising:
a first substantially flat contact interconnected with a conductor of the
first pair of conductors; and
a second substantially flat contact interconnected with a first canductor
of the second pair of conductors, said first flat contact
substantially at right angles to said second flat contact.

54.  The connector of 53, further comprising a third substantially flat
contact aligned with said second flat contact, said third flat contact
interconnected with a second coenductor of the secand pair of conductors and
wherein said secend and third contacts are arranged symmetrically about said
first contact.

§6. A method for reducing cross talk in a data transmissian system,
the method comprising the steps of:

providing a first transmission path comprised of at least one first
conductor, said first conductor emitting a signal;

providing a second transmission path comprised of a second pair of
conductars;

positioning said first conductor relative to said second pair of
conductors such that an amplitude of said signal received along
one of said second pair of conductors is substantially the same
as an amplitude of said signal received along anather of said
second pair of conductors.

56. The method af Claim 55, wherein each of said conductors
comprises a conductive trace etched on a Printed Circuit Board (PCB).

7. The method of Claim §5, further comprising the step of
surrounding said first and second transmission path with a cahle housing.
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58. The methoed of Claim 65, wherein said first transmission path
further comprises a second conductor, said second conductor emitting a
second signal, and further comprising the step of positioning said second
conductor relative to said pair of conductors such that an amplitude of said
second signal received at one of said second pair of contacts is substantially
the same as an amplitude of said second signal received at another of said
second pair of contacts.

59. The method of Claim 565, wherein said positioning step
comprises placing said palr of conductors symmetrically about said first
conductar.

60. The method of Claim 5§, wherein said conductors are arranged
in parallel.

61. The method of Claim 65, wherein said positioning step
comprises placing said first canductor at the same distance from each of said
pair of conductors.

62. The method of Claim 55, wherein each of said conductors
comprises an elongate transverse cross section and said positioning step
comprises placing said first conductor such that a line narmal to a long

surface of either of said pair of conductors does not intersect said first
conductor.

63. The method of Claim 55, wherein each of said conductors
comprises an elongate transverse cross section and said positioning step
comprises orienting said conductors such that a long surface of said first
conductor is perpendicular to a long surface of each of said pair of
conductors.

64. A method for reducing cross talk in a data transmission system,
the method comprising the steps of:

providing a first transmission path comprised of a first conductor;
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providing a second transmission path comprised of a pair of
conductors, wherein one of said pair of conductors emits a first
signal which is substantially an inverse of a second signal
emitted by another of said pair of conductors, and

positioning said pair of conductors relative to said first conductor such
that an amplitude of said first signal received by said first
conductor is substantially opposite to an amplitude of said
second signal received by said first conductor.

65. The method of Claim 64, whereln said first transmission path
further comprises a second conductor, and further comprising the step of
positioning said pair of conductors relative to said second conductor suich that
an amplitude of said first signal received by said second conductor is
substantially opposite to an amplitude of said second signal received by said
second conductor.

86. The method of Claim 64, wherein said positioning step

comprises placing said pair of conductors symmetrically about said first
conductor.

67. The method of Claim 64, wherein said conductors are arranged
in parallel,

68. The method of Claim 64, wherein said positioning step
comprises placing said first conductor at the same distance from each of said
pair of conductors.

69. The method of Claim 64, wherein each of said conductors
comprises an elongate transverse cross section and said positioning step
comprises placing said first conductor such that a line normal to a long
surface of either of said palr of conductors does not intersect said first
conductor.
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70. The method of Claim 64, wherein each of said conductors
comprises an elongate transverse cross section and said positioning step
comprises orienting said conductors such that a long surface of said first
conductor is perpendicular to a long surface of each of said pair of
conductors.

71.  An assembly for transmitting data comprising:

a first tranemission path comprised of a first conductor, said first
canduictor emitting a first signal; and

a second transmission path comprised of a pair of conductors;

wherein said first conductor is positioned relative to eaid pair of
conductors such that an amplitude of said first signal received
along one of said pair of conductors is substantially the same as
an amplitude of said first signal received along another of said
pair of conductors.

72. The assembly of Claim 71, wherein each of said conductors
comprises a conductive trace on a Printed Circuit Board (PCB).

73. The assembly of Claim 71, wherein all of said conductors are in
parallel.

74. The assembly of Claim 71, wherein each of said pair of
conductors are substantially equidistant from said first canductor.

75. The assembly of Claim 71, wherein each of said conductors
further comprises an outer insulating fayer and wherein the assembly further
comprises a cable jacket surrounding said conductors.

76. The assembly of Claim 71, wherein said first transmission path
further comprises a second conductor, said second conductor emitting a
second signal and wherein said second conductor is positioned such that an
amplitude of said second signal received at one of said second pair of
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conductors is substantially the same as an amplitude of said second signal
received at another of said second pair of conductors.

77. The assembly of Claim 76, wherein said first and second
conductors are in paraliel.

78. The assembly of Claim 77, wherein said pair of condtctors are
in parallel and further wherein said first conductor is positioned hetween said
second conductor and said pair of conductors.

79.  An assembly for transmitting data comprising:

a first transmission path comprised of a first conductor; and

a second transmission path comprised of pair of conductors, wherein
one of said pair of conductors emits a first signal which is
substantially an inverse of a second signal emitted by anather of
said pair of conductors;

wherein said first conductor is positioned relative to said pair of

conductors such that an amplitude of said first signal received by said

first conductor is substantially oppasite to an ampiitude of said second

signal received by said first conductor.

80, The assembly of Claim 79, whersin each of said conductors
comprises a conductive trace on a Printed Circuit Board (PCB).

81.  The assembly of Claim 79, wherein all of said conductors are in
parallel.

82. The assembly of Claim 79, wherein each of said pair of
conductors are substantially equidistant from said first conductor,

83. The assembly of Claim 79, wherein each of said conductors

further comprises an outer insulting later and wherein the assembly further
comprises a cable jacket surrounding said conductors.
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84. The assembly of Claim 78, wherein said first fransmission path
further comprises a second conductor and further wherein said second
conductor is positioned such that an amplitude of said first signal received at
said second conductor is substantially opposite to an amplitude of said
second signal received at said second conductor.

85. The assembly of Claim 84, wherein said first and second
conductors are in parallel,

B6. The assembly of Claim 85, wherein said pair of conductors are
in paraliel and further whersin said firet coanductor is positioned between said
second conductor and said pair of conductors.

87. A data transmission cable comprising:

a first conductor,

a pair of conductors arranged in parallel to said first conductor; and

a cable jacket surrounding said first conductor and said pair of
conductors;

wherein a distance between said first conductor and each of said pair

of canductors is substantially the same.

88. The cable of Claim 87, further comprising a second conductor in
parallel ta said first conductor and surrounded by said cable jacket, wherein a

distance between said second conductor and each of said pair of conductars
is substantially the same.

89. The cable of Claim 88, wherein a distance between said first
conductor and said second conductor is substantially the same as a distance
between said pair of conductors. '

90. The cable of Claim 87, further comprising a separator spline
separating said first conductor fram said pair of conductors.
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91. The cable of Claim 87, wherein the cable is comprised of four
pairs of parallel conductors and wherein said spline has a fylfot cross shaped
transverse cross section.

92. The cable of Claim 87, wherein said conductors have a
substantially flat transverse cross section and further wherein said first
conductor is arranged at rights angles to said pair of conductars.

93. The cable of Claim 88, wherein said conductors have a
substantially flat transverse crass section and further wherein said first and
second conductors are arranged at rights angles to said pair of conductors.

04. A data transmission cable comprising:

a first pair of parallel conductors aligned on a first plane, and

a second pair of conductars aligned on a second plane;,

wherein said first plane is substantially at right angles to said second
plane and said first plane intersects said second plane along an axis
substantially between said second pair of conductors.

85. The cable of Claim 94, wherein a spacing between conductors

of said first pair is substantially the same as a spacing between conductors of
said second pair.

86. The cable of Claim 94, further comprising a third pair of parallel
conductors aligned on a third plane substantially parallel to said first plane
and a fourth pair of parallel conductors aligned on a fourth plane substantially
parallel to said secand plane and wherein said third plane intersects said

fourth plane along an axis substantially between said fourth pair of
conductors.

97. The cable of Claim 98, wherein said second plane intersects

said third plane along an axis substantially between said third pair of
conductors and said fourth plane intersects said first plane along an axis
substantially between said first pair of conductors.
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88. The cable of Claim 97, wherein said pairs of conductors are
arranged around a central axis running a long the cable and further wherein
said planes curve helically about said axis along a length of the cable.

99. The cable of Claim 97, further comprising a separator spline
separating said pairs of conductors.

100. The cable of Claim €9, wherein said spline has a fylfot cross
shaped transverse cross section.

101. The cable of Claim 94, wherein said conductors have a
substantially flat transverse cross section and further wherein said flat
transverse cross section of said first pair of conductors is aligned with said
first plane and said flat transverse cross section of said second pair of
conductors is aligned with said first plane.

102. A separator spline for separating pairs of conductors in a
communication cable, the spline comprising:
an elongate main portion having four sides; and
a conductive pair receiving slot moulded lengthwise in each side of
said main portion;
wherein said moulded main portion has fyifot cross shaped fransverse
cross section.
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Statament under Article 19

Claims were amended to define what the Applicants cansider their invention, as
fuily supported by an enabling disclosure. In particular claim 1 has been amended to replace the
term “an” by the term “the” before the term “amplitude” to batter comply with antecedent rules.
Claims 5 and 13 were amended to replace the expression “at the same distance" by the term
“equidistant’ to remove any ambiguity. Claim 25 was amended to replace the expression
“...wherein said modular connector is a modular jack” by the expression “...wherein said first
and secand modular connectors are modular jacks” to better comply with antecedent rules.
Claim 33 was amended to replace the expression "second contact” with the expression “first
cantact’ ta correct a typographical errar. Claim 40 was amended to replace the expression
“...wherein said contacts” by the expreesion °...wherein said first contact and said pair of
contacts” fo better comply with antecedent rules. Claim 55 was further amended to insert the
term “first" before the term “conductor” to better comply with antecedent rules. Claim 64 was
amended to insert the term “a" before the expression “pair of conductors’ to correct a
grammatical error. Claim 75 was amended to replace the expression “insulting later” by the
expression “insulating layer" to correct typographical errors. Finally, Claim 101 was amended to
insert the term “said" before the expression “first pair of conductors” to better comply with
antecedent rules. '

Claims 55 and 71 were amended to replace the term “at” by the term “along” to
more particularly state what Applicant believes is his invention. The prior art documents D1 and
D2 disclose cable configurations comprising a plurality of twisted pairs of canductors. As Known
In the ant, such twisted pairs of conductors are manufactured from lengths of like conductors
which are wound together. As a rasult, as ane moves along the length of the cable the distance
separating a conductor of a first twisted pair to at least one of the conductors of a second
twisted pair will vary (and typically both will vary as the twisted pairs are wound with different
twist lays). That is, as one moves along the cable the configuration as disclosed in, or example,
Figure 1 of reference D1 and Figures 5A and 5C of reference D2 (which both show cross
sections of the cable at particular positions along the cable) will change. Given that the other
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characteristics of the conductars of references D1 and D2 are the same (for example, the
conductor thickness or insulation thickness), Applicant submits the prior art does not disclose
positioning a first conductor relative to a secand pair of conductors such that an amplitude of a
signal received along ane of the second pair of conductors is substantially the same as the
amplitude of the signal received along another of the second pair of canductars and therefore
that both Claims 85 and 71 are allowable claims.

Yours truly,

GQUDREAU GAGE DUBUC

.

Hugh Mansfield
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X US 6,794,570 B2 (Chou) 21 September 2004 (21-09-2004) 55-63, 71-78, 87-93
(abstract, column 2, lines 10-22, column 3, lines 12-20, lines 32-40, FIG’S 3A-3C,
FIG'S 5A-5C)

X US 6,596,944 B1 (Clark et al.) 22 July 2003 (22—07-2003) z 102

(abstract, column 3, lines 58-60, column 4, lines 50-56, FIG’S 2-3)

A US 6,045,391 (Jang) 4 April 2000 (04-04-2000) 1-102
(abstract, column 2, lines 60-62, FIG. 1)

[ 1 Further documents are listed in the continuation of Box C. [X] See patent family annex.
* Special categories of cited documents : “T” later document published after the international filing date or
. S priornty . L - .

“A”  document defining the general state of the art which is not date and not in conflict with the application but cited to
considered understand ) )

g to be of particular relevance “X” the principle or theory underlying the invention
carlier application or patent but published on or after the document of particular relevance; the claimed invention
international cannot be . .

“L” filing date “Y” considered novel or cannot be considered to involve an

inyventive

d%quhmgnt which may throw doubts on priority claim(s) or step when the document is taken alone
which is

Date of the actual completion of the international search Date of mailing of the international search report

3 March 2006 (03-03-2006) 9 March 2006 (09-03-2006)

Name and mailing address of the ISA/CA Authorized officer

Canadian Intellectual Property Office

Place du Portage I, C114 - 1st Floor, Box PCT Camran Syed (819) 934-4550

50 Victoria Street
Gatineau, Quebec K1A 0C9
Facsimile No.: 001(819)953-2476
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of the first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following
reasons :

1. [ ] Claim Nos. :

because they relate to subject matter not required to be searched by this Authority, namely :

2. [ ] Claim Nos. :

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically :

3. [ ] Claim Nos. :

because they are dependant claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows :

Group 1

Claims 1-8, 15-32, 55-63 and 71-78 disclose a method of reducing cross talk between first and second cables in a data transmission system,
and an assembly for terminating the first and second cables, wherein each of the cables is comprised of a pair of conductors, the method and
assembly comprising a signal emitting contact interconnected with a first conductor in the first cable, and two contacts interconnected with
the pair of conductors of the second cable. The contacts are located relative to each other such that the signal received by the second pair of
contacts in the second cable is substantially the same in amplitude to the signal emitted by the first contact.

'
i

Continued In Supplemental Box

i
i

I. [X] Asall required additional search fees were timely paid by the applicant, this international search report covers all searchable claims.
2. [ ] Asall searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of any
additional fee. .

3. [ ] Asonly some of the required additional search fees were timely paid by the applicant, this international search report

covers only those claims for which fees were paid, specifically claim Nos. :

4. [ ] Norequired additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claim Nos. :

Remark on Protest [ ] The additional search fees were accompanied by the applicant’s protest.

[X] No protest accompanied the payment of additional search fees.
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Continued From Box No. III

Supplemental Box

Group 1

Claims 9-14, 33-37, 64-70 and 79-86 disclose a method of reducing cross talk between first and second cables in a data transmission system,
and an assembly for terminating the first and second cables, wherein each of a pair of contacts are interconnected to a different conductor of a
first cable, and wherein each of the pair of contacts emit a signal inverse to each other. A first contact is interconnected to one of the
conductors of the second cable, and the position of the pair of contacts of the first cable relative to the first contact of the second cable is such
that the amplitude of the first signal emitted by the first of the pair of contacts and ‘received by the first contact of the second cable is
substantially opposite to the amplitude of the second signal emitted by the second of the pair of contacts and received by the first contact.

Group 111

Claims 38, 53-54, and 94-101 disclose a cable and an assembly for terminating first and second cables wherein each of the cables consist of a
pair of conductors, the assembly comprises a first flat contact interconnected with one of the pair of conductors of the first cable, and a second
flat contact interconnected with one of the pair of conductors of the second cable, wherein the first contact is located at right angles to the
second contact. :

Group IV

Claims 39-52 disclose a cable and an assembly for terminating first and second cables, wherein each of the cables consist of a pair conductors,
the assembly comprises a first contact interconnected with one of the pair of conductors of the first cable, and a pair contacts interconnected
with one of the pair of conductors of the second cable, the pair of conductors located symmetrically about the first contact.

Group V

Claims 87-93 disclose a data transmission cable comprising a first conductor and a pair of conductors arranged in parallel to the first
conductor, a cable jacket surrounding the first and pair of conductors, wherein the distance between the first and pair of conductors is
substantially the same.

Group VI

Claim 102 discloses a communication cable including a separator spline for separating pairs of conductors in the cable, the separator spline
cross section shaped as a fylfot. :
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