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Description

TECHNICAL FIELD OF INVENTION

[0001] The invention generally relates to an electrical
connection system, and more particularly relates to an
electrical connection system designed to connect shield-
ed wire cables capable of differentially transmitting digital
electrical signals having a data transfer rate of 5 Gigabits
per second (Gb/s) or higher further requiring frequency
content to 7.5 Gigahertz (GHz).

BACKGROUND OF THE INVENTION

[0002] The increase in digital data processor speeds
has led to an increase in data transfer speeds. Trans-
mission media used to connect electronic components
to the digital data processors must be constructed to ef-
ficiently transmit the high speed digital signals between
the various components. Wired media, such as fiber optic
cable, coaxial cable, or twisted pair cable may be suitable
in applications where the components being connected
are in fixed locations and are relatively close proximity,
e.g. separated by less than 100 meters. Fiber optic cable
provides a transmission medium that can support data
rates of up to nearly 100 Gb/s and is practically immune
to electromagnetic interference. Coaxial cable typically
supports data transfer rates up to 100 Megabits per sec-
ond (Mb/s) and has good immunity to electromagnetic
interference. Twisted pair cable can support data rates
of up to about 5 Gb/s, although these cables typically
require multiple twisted pairs within the cable dedicated
to transmit or receive lines. The conductors of the twisted
pair cables offer good resistance to electromagnetic in-
terference which can be improved by including shielding
for the twisted pairs within the cable.
[0003] Data transfer protocols such as Universal Serial
Bus (USB) 3.0 and High Definition Multimedia Interface
(HDMI) 1.4 require data transfer rates at or above 5 Gb/s.
Existing coaxial cable cannot economically or reliably be
implemented to support data rates near this speed. Both
fiber optic and twisted pair cables are capable of trans-
mitting data at these transfer rates, however fiber optic
cables are significantly more expensive than twisted pair,
making them less attractive for cost sensitive applications
that do not require the high data transfer rates and elec-
tromagnetic interference immunity.
[0004] Infotainment systems and other electronic sys-
tems in automobiles and trucks are beginning to require
cables capable of carrying high data rate signals. Auto-
motive grade cables must not only be able to meet envi-
ronmental requirements (e.g. thermal and moisture re-
sistance), they must also be flexible enough to be routed
in a vehicle wiring harness and have a low mass to help
meet vehicle fuel economy requirements. Therefore,
there is a need for a wire cable with a high data transfer
rate that has low mass and is flexible enough to be pack-
aged within a vehicle wiring harness, while meeting cost

targets that cannot currently be met by fiber optic cable.
Although the particular application given for this wire ca-
ble is automotive, such a wire cable would also likely find
other applications, such as aerospace, maritime, indus-
trial control, or other data communications.
[0005] Publication US 9 142 907 B2 discloses an ex-
ample of an electrical connection system configured to
terminate electrical connectors. Publication WO
2016/112384 A1 discloses a wire to board connector pro-
vided for connecting cables of cable bypass assemblies
to circuitry mounted on a circuit board. Publication US
2014/242844 A1 discloses a cable bypass assembly for
use in providing a high speed transmission line for con-
necting a chip, or processor mounted on a circuit board
to a backplane. The bypass cable assembly has a struc-
ture that maintains the geometry of the cable in place
from the chip to the connector and then through the con-
nector. The connector includes a plurality of conductive
terminals and shield members arranged within an insu-
lative support frame in a manner that approximates the
structure of the cable so that the impedance and other
electrical characteristics of the cable may be maintained
as best is possible through the cable termination and the
connector. The subject matter discussed in the back-
ground section should not be assumed to be prior art
merely as a result of its mention in the background sec-
tion. Similarly, a problem mentioned in the background
section or associated with the subject matter of the back-
ground section should not be assumed to have been pre-
viously recognized in the prior art.

BRIEF SUMMARY OF THE INVENTION

[0006] In accordance with one embodiment of this in-
vention, an electrical connection system is provided. The
electrical connection system includes a first electrical
conductor and a second electrical conductor, wherein a
first consistent spacing is maintained between the first
and second electrical conductors and a third electrical
conductor and a fourth electrical conductor, wherein a
second consistent spacing is maintained between the
third and fourth electrical conductors. The electrical con-
nection system further includes a plug connector having
a first plug terminal including a planar first connection
portion having a generally rectangular cross section and
a first attachment portion attached to the first electrical
conductor and having a second plug terminal including
a planar second connection portion having a generally
rectangular cross section and a second attachment por-
tion attached to the second electrical conductor. A spac-
ing between the first and second attachment portions
maintains the first consistent spacing between the first
and second electrical conductors. The first and second
plug terminals form a first mirrored terminal pair having
bilateral symmetry about a longitudinal axis and a recep-
tacle connector configured to mate with said plug con-
nector. The receptacle connector has a first receptacle
terminal including a third attachment portion attached the
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third electrical conductor and a first cantilever beam por-
tion having a generally rectangular cross section defining
a convex first contact point depending from the first can-
tilever beam portion. The first contact point is configured
to contact the first connection portion of the first plug ter-
minal. The receptacle connector also has a second re-
ceptacle terminal including a fourth attachment portion
attached to the fourth electrical conductor and having a
second cantilever beam portion having a generally rec-
tangular cross section defining a convex second contact
point depending from the second cantilever beam por-
tion. The second contact point is configured to contact
the second connection portion of the second plug termi-
nal. A spacing between the third and fourth attachment
portions maintains the second consistent spacing be-
tween the third and fourth electrical conductors. The first
and second receptacle terminals form a second mirrored
terminal pair having bilateral symmetry about the longi-
tudinal axis. When the plug connector is connected to
the receptacle connector, the width of the first connection
portion is substantially perpendicular to the width of the
first cantilever beam portion and the width of the second
connection portion is substantially perpendicular to the
width of the second cantilever beam portion.
[0007] The first receptacle terminal defines a first tab
extending inwardly toward the second receptacle termi-
nal and the second receptacle terminal defines a second
tab extending inwardly toward the first receptacle termi-
nal, thereby decreasing a distance between the first and
second receptacle terminals and increasing capacitive
coupling between the first and second receptacle termi-
nals.
[0008] The first and second plug terminals may be par-
tially encased within a plug terminal holder formed of a
dielectric material and configured to maintain a lateral
separation of the first and second attachment portions.
The first and second receptacle terminals may be par-
tially encased within a receptacle terminal holder formed
of a dielectric material and configured to maintain lateral
separation of the third and fourth attachment portions.
The receptacle terminal holder may define a pair of chan-
nels adjacent the first and second receptacle terminals
configured to allow vertical deflection of the first and sec-
ond receptacle terminals.
[0009] The electrical connection system further in-
cludes a plug shield electrically isolated from the plug
connector and configured to be attached to a first shield
conductor and to longitudinally surround the plug con-
nector and a receptacle shield electrically isolated from
the receptacle connector and configured to be attached
to a second shield conductor and to longitudinally sur-
round the receptacle connector. The plug shield is con-
figured to slideably engage the interior of the receptacle
shield.
[0010] The plug shield may define an outward emboss-
ment proximate a location of the first and second attach-
ment portions of the first and second plug terminals,
thereby increasing a distance between the first and sec-

ond attachment portions and the plug shield and decreas-
ing capacitive coupling between the first and second plug
terminals and the plug shield. The receptacle shield may
define an outward embossment proximate a location of
the third and fourth attachment portions of the first and
second receptacle terminals, thereby increasing a dis-
tance between the third and fourth attachment portions
and the receptacle shield and decreasing capacitive cou-
pling between the first and second receptacle terminals
and the receptacle shield.
[0011] The receptacle shield defines an inward em-
bossment proximate a location of the first tab of the first
receptacle terminal and the second tab extending of the
second receptacle terminal, thereby decreasing a dis-
tance between the first and second tabs and the recep-
tacle shield and increasing capacitive coupling between
the first and second receptacle terminals and the recep-
tacle shield.
[0012] The first and second electrical conductors may
be in a shielded wire cable or conductive circuit board
traces. The third and fourth electrical conductors may
also be in a shielded wire cable or conductive circuit
board traces.
[0013] Further features and advantages of the inven-
tion will appear more clearly on a reading of the following
detailed description of the preferred embodiment of the
invention, which is given by way of non-limiting example
only and with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWING

[0014] The present invention will now be described, by
way of example with reference to the accompanying
drawings, in which:

Fig. 1 is a perspective cut away drawing of a shielded
wire cable in accordance with one embodiment;
Fig. 2 is a cross section drawing of the wire cable of
Fig. 1 in accordance with one embodiment;
Fig. 3 is a chart illustrating the signal rise time and
desired cable impedance of several high speed dig-
ital transmission standards as measured from
10-90% of signal rise;
Fig. 4 is a chart illustrating various performance char-
acteristics of the wire cable of Fig. 1 and 2 in accord-
ance with one embodiment;
Fig. 5 is a graph of the differential insertion loss ver-
sus signal frequency of the wire cables of Fig. 1 and
2 in accordance with one embodiment;
Fig. 6 is an exploded perspective view of a wire cable
assembly in accordance with one embodiment;
Fig. 7 is a perspective view of an electrical connector
system of the wire cable assembly of Fig. 6 in ac-
cordance with one embodiment;
Fig. 8 is an exploded perspective view of the electri-
cal connector system of Fig. 7 in accordance with
one embodiment;
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Fig. 9 is a top plan view of the electrical connector
system of Fig. 7 in accordance with one embodiment;
Fig. 10 is a perspective bottom view of the electrical
connector system of Fig. 9 in accordance with one
embodiment;
Fig. 11 is a cross section view of the electrical con-
nector system of Fig. 9 in accordance with one em-
bodiment; and
Fig. 12 is a graph of the impedance along the length
of the electrical connector system of Fig. 9 in accord-
ance with one embodiment;

DETAILED DESCRIPTION OF THE INVENTION

[0015] Presented herein is an electrical connector as-
sembly for a shielded wire cable assembly that is capable
of carrying digital signals at rates up to 5 Gigabits per
second (Gb/s) (5 billion bits per second) to support both
USB 3.0 and HDMI 1.4 performance specifications. The
wire cable assembly includes a wire cable having a pair
of conductors (wire pair) and a conductive sheet and
braided conductor to isolate the wire pair from electro-
magnetic interference and determine the characteristic
impedance of the cable. The wire pair is encased within
dielectric belting that helps to provide a consistent radial
distance between the wire pair and the shield. The belting
may also help to maintain a consistent twist angle be-
tween the wire pair if they are twisted. The consistent
radial distance between the wire pair and the shield and
the consistent twist angle provides a wire cable with more
consistent impedance. The wire cable assembly may al-
so include an electrical receptacle connector having a
mirrored pair of plug terminals connected to the wire pair
and/or an electrical plug connector having a mirrored pair
of receptacle terminals connected to the wire pair that is
configured to mate with the plug terminals of the plug
connector. The receptacle and plug terminals each have
a generally rectangular cross section and when the first
and second electrical connectors are mated, the widths
of the receptacle terminals are substantially perpendic-
ular to the widths of the plug terminals and the contact
points between the receptacle and plug terminals are ex-
ternal to the receptacle and plug terminals. Both the re-
ceptacle and plug connectors include a shield that lon-
gitudinally surrounds the receptacle or plug terminals and
is connected to the braided conductor of the wire cable.
The wire cable assembly may also include an insulative
connector body that contains the receptacle or plug ter-
minals and shield.
[0016] Figs. 1 and 2 illustrate a non-limiting example
of a wire cable 100 used in the wire cable assembly. The
wire cable 100 includes a central pair of conductors com-
prising a first inner conductor, hereinafter referred to as
the first conductor 102 and a second inner conductor,
hereinafter referred to as the second conductor 104. The
first and second conductors 102, 104 are formed of a
conductive material with superior conductivity, such as
unplated copper or silver plated copper. As used herein,

copper refers to elemental copper or a copper-based al-
loy. Further, as used herein, silver refers to elemental
silver or a silver-based alloy. The design, construction,
and sources of copper and silver plated copper conduc-
tors are well known to those skilled in the art. The first
and second conductors 102, 104 each comprise a solid
wire conductor, such as a bare (non-plated) copper wire
or silver plated copper wire having a diameter of about
0.321 millimeters (mm), which is generally equivalent to
28 AWG solid wire. Alternatively, the first and second
conductors 102, 104 may be formed of a solid wire having
a smaller or larger gauge, such as 30 AWG or 26 AWG
respectively. Alternative embodiments of the wire cable
may use stranded wire for the first and second conductors
102, 104.
[0017] The central pair of first and second conductors
102, 104 may be longitudinally twisted over a lay length
L, for example once every 15.24 mm. Twisting the first
and second conductors 102, 104 provides the benefit of
reducing low frequency electromagnetic interference of
the signal carried by the central pair. However, the in-
ventors have discovered that satisfactory signal trans-
mission performance may also be provided by a wire
cable wherein the first and second conductors 102, 104
are not twisted about one about the other. Not twisting
the first and second conductors 102, 104 may provide
the benefit of reducing manufacturing cost of the wire
cable by eliminating the twisting process. Not twisting the
first and second conductors 102, 104 results in reduced
differential insertion loss but has the disadvantage of re-
quiring specific limitations in vehicle routing, specifically
to non-uniform bending along the length of the cable run.
[0018] Each of the first and second conductors 102,
104 are enclosed within a respective first dielectric insu-
lator and a second dielectric insulator, hereafter referred
to as the first and second insulators 108, 110. The first
and second insulators 108, 110 are bonded together. The
first and second insulators 108, 110 run the entire length
of the wire cable 100, except for portions that are re-
moved at the ends of the cable in order to terminate the
wire cable 100. The first and second insulators 108, 110
are formed of a flexible dielectric material, such as poly-
propylene. The first and second insulators 108, 110 may
be characterized as having a thickness of about 0.85 mm.
[0019] Bonding the first insulator 108 to the second
insulators 110 helps to maintain a consistent spacing S
between the first and second conductors 102, 104. The
methods required to manufacture a pair of conductors
with bonded insulators are well known to those skilled in
the art.
[0020] The first and second conductors 102, 104 and
the first and second insulators 108, 110 are completely
enclosed within a third dielectric insulator, hereafter re-
ferred to as the belting 112, except for portions that are
removed at the ends of the cable in order to terminate
the wire cable 100. The first and second insulators 108,
110 and the belting 112 together form a dielectric struc-
ture.
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[0021] The belting 112 is formed of a flexible dielectric
material, such as polyethylene. As illustrated in Fig. 2,
the belting may be characterized as having a diameter
D of 2.22 mm. A release agent 114, such as a talc-based
powder, may be applied to an outer surface of the bonded
first and second insulators 108, 110 in order to facilitate
removal of the belting 112 from the first and second in-
sulators 108, 110 when ends of the first and second in-
sulators 108, 110 are stripped from the first and second
conductors 102, 104 to form terminations of the wire ca-
ble 100.
[0022] The belting 112 is completely enclosed within
a conductive sheet, hereafter referred to as the inner
shield 116, except for portions that may be removed at
the ends of the cable in order to terminate the wire cable
100. The inner shield 116 is longitudinally wrapped in a
single layer about the belting 112, so that it forms a single
seam 118 that runs generally parallel to the central pair
of first and second conductors 102, 104. The inner shield
116 is not spirally wrapped or helically wrapped about
the belting 112. The seam edges of the inner shield 116
may overlap, so that the inner shield 116 covers at least
100 percent of an outer surface of the belting 112. The
inner shield 116 is formed of a flexible conductive mate-
rial, such as aluminized biaxially oriented PET film. Bi-
axially oriented polyethylene terephthalate film is com-
monly known by the trade name MYLAR and the alu-
minized biaxially oriented PET film will hereafter be re-
ferred to as aluminized MYLAR film. The aluminized MY-
LAR film has a conductive aluminum coating applied to
only one of the major surfaces; the other major surface
is non-aluminized and therefore non-conductive. The de-
sign, construction, and sources for single-sided alu-
minized MYLAR films are well known to those skilled in
the art. The non-aluminized surface of the inner shield
116 is in contact with an outer surface of the belting 112.
The inner shield 116 may be characterized as having a
thickness of less than or equal to 0.04 mm.
[0023] The belting 112 provides the advantage of
maintaining transmission line characteristics and provid-
ing a consistent radial distance between the first and sec-
ond conductor 102, 104 and the inner shield 116. The
belting 112 further provides an advantage of keeping the
twist lay length between the first and second conductors
102, 104 consistent. Shielded twisted pair cables found
in the prior art typically only have air as a dielectric be-
tween the twisted pair and the shield. Both the distance
between first and second conductors 102, 104 and the
inner shield 116 and the effective twist lay length of the
first and second conductors 102, 104 affect the wire cable
impedance. Therefore a wire cable with more consistent
radial distance between the first and second conductors
102, 104 and the inner shield 116 provides more consist-
ent impedance. A consistent twist lay length of the first
and second conductors 102, 104 also provides controlled
impedance.
[0024] Alternatively, a wire cable may be envisioned
incorporating a single dielectric structure encasing the

first and second insulators to maintain a consistent lateral
distance between the first and second insulators and a
consistent radial distance between the first and second
insulators and the inner shield. The dielectric structure
may also keep the twist lay length of the first and second
conductors consistent.
[0025] As shown in Figs. 1 and 2, the wire cable 100
additionally includes a ground conductor, hereafter re-
ferred to as the drain wire 120 that is disposed outside
of the inner shield 116. The drain wire 120 extends gen-
erally parallel to the first and second conductors 102, 104
and is in intimate contact or at least in electrical commu-
nication with the aluminized outer surface of the inner
shield 116. The drain wire 120 comprises a solid wire
conductor, such as an unplated copper conductor, tin
plated copper conductor, or silver plated copper conduc-
tor having a cross section of about 0.321 mm2, which is
generally equivalent to 28 AWG solid wire. Alternatively,
the drain wire 120 may be formed of solid wire having a
smaller gauge, such as 30 AWG or 32 AWG. Alternative
embodiments of the wire cable may use stranded wire
for the drain wire 120. The design, construction, and
sources of copper and tin plated copper conductors are
well known to those skilled in the art.
[0026] As illustrated in Figs. 1 and 2, the wire cable
100 further includes a braided wire conductor, hereafter
referred to as the outer shield 124, enclosing the inner
shield 116 and the drain wire 120, except for portions
that may be removed at the ends of the cable in order to
terminate the wire cable 100. The outer shield 124 is
formed of a plurality of woven conductors, such as copper
or tin plated copper. As used herein, tin refers to elemen-
tal tin or a tin-based alloy. The design, construction, and
sources of braided conductors used to provide such an
outer shield are well known to those skilled in the art. The
outer shield 124 is in intimate contact or at least in elec-
trical communication with both the inner shield 116 and
the drain wire 120. The wires forming the outer shield
124 may be in contact with at least 65 percent of an outer
surface of the inner shield 116. The outer shield 124 may
be characterized as having a thickness less than or equal
to 0.30 mm.
[0027] The wire cable 100 shown in Figs. 1 and 2 fur-
ther includes an outer dielectric insulator, hereafter re-
ferred to as the jacket 126. The jacket 126 encloses the
outer shield 124, except for portions that may be removed
at the ends of the cable in order to terminate the wire
cable 100. The jacket 126 forms an outer insulation layer
that provides both electrical insulation and environmental
protection for the wire cable 100. The jacket 126 is formed
of a flexible dielectric material, such as polyvinyl chloride
(PVC). The jacket 126 may be characterized as having
a thickness of about 0.2 mm.
[0028] The wire cable 100 is constructed so that the
inner shield 116 is tight to the belting 112, the outer shield
124 is tight to the drain wire 120 and the inner shield 116,
and the jacket 126 is tight to the outer shield 124 so that
the formation of air gaps between these elements is min-
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imized or compacted. This provides the wire cable 100
with controlled magnetic permeability.
[0029] The wire cable 100 may be characterized as
having a differential impedance of 95 Ohms.
[0030] Fig. 3 illustrates the requirements for signal rise
time (in picoseconds (ps)) and differential impedance (in
Ohms (Ω)) for the USB 3.0 and HDMI 1.4 performance
specifications. Fig. 3 also illustrates the combined re-
quirements for a wire cable capable of simultaneously
meeting both USB 3.0 and HDMI 1.4 standards. The wire
cable is expected to meet the combined USB 3.0 and
HDMI 1.4 signal rise time and differential impedance re-
quirements shown in Fig. 3.
[0031] Fig. 4 illustrates the differential impedances that
are expected for the wire cables 100 over a signal fre-
quency range of 0 to 7500 MHz (7.5 GHz).
[0032] Fig. 5 illustrates the insertion losses that are
expected for wire cable 100 with a length of 7 m over the
signal frequency range of 0 to 7500 MHz (7.5 GHz).
[0033] Therefore, as shown in Figs. 4 and 5, the wire
cable 100 having a length of up to 7 meters are expected
to be capable of transmitting non return to zero (NRZ)
digital data at a speed of up to 5 Gigabits per second with
an insertion loss of less than 20 dB.
[0034] As illustrated in the non-limiting example of Fig.
6, the wire cable assembly includes an electrical connec-
tor assembly. The connector assembly includes a recep-
tacle connector 128 and a plug connector 130 configured
to accept the receptacle connector 128 as illustrated in
Fig. 7.
[0035] As illustrated in Fig. 8, the receptacle connector
128 include two terminals, a first receptacle terminal 132
connected to a first inner conductor 102 and a second
receptacle terminal 134 connected to a second inner con-
ductor (not shown due to drawing perspective) of the wire
cable 100. The first receptacle terminal 132 includes a
first cantilever beam portion 136 that has a generally rec-
tangular cross section and defines a convex first contact
point 138 that depends from the first cantilever beam
portion 136 near the free end of the first cantilever beam
portion 136. The second receptacle terminal 134 also
includes a similar second cantilever beam portion 140
having a generally rectangular cross section and defining
a convex second contact point 142 depending from the
second cantilever beam portion 140 near the free end of
the second cantilever beam portion 140. As best shown
in Fig. 9, the first and second receptacle terminals 132,
134 each comprise an attachment portion 144 that is con-
figured to receive the end of an inner conductor of the
wire cable 100 and provide a surface for attaching the
first and second inner conductors 102, 104 to the first
and second receptacle terminals 132, 134. The attach-
ment portions 144 are configured to maintain the con-
sistent spacing S between the first and second inner con-
ductors 102, 104. A receptacle terminal holder 148 par-
tially encases the first and second receptacle terminal
132, 134. The receptacle terminal holder 148 maintains
the spatial relationship between the first and second re-

ceptacle terminals 132, 134 to maintain the consistent
spacing S between the first and second inner conductors
102, 104. The first and second receptacle terminals 132,
134 form a mirrored terminal pair that has bilateral sym-
metry about the longitudinal axis X and are substantially
parallel to the longitudinal axis X and each other. In the
illustrated embodiment, the distance between the first
cantilever beam portion 136 and the second cantilever
beam portion 140 is 2.85 mm, center to center. The first
and second inner conductors 102, 104 of the wire cable
100 are attached to the attachment portions 144 of the
first and second receptacle terminals 132, 134 using an
ultrasonic welding process.
[0036] As best shown in Fig. 9, the first and second
receptacle terminals 132, 134 each define a inwardly ex-
tending tab 146 such that the first receptacle terminal
defines a tab 146 extending toward the second recepta-
cle terminal and the second receptacle terminal defines
a tab 146 extending toward the tab 146 of the first recep-
tacle terminal. The tabs 146 serve to increase capacitive
coupling between the first and second receptacle termi-
nals 132, 134
[0037] Referring once again to Fig. 8, the plug connec-
tor 130 includes two terminals, a first plug terminal 160
connected to a first inner conductor 102 and a second
plug terminal 162 connected to a second inner conductor
104 of the wire cable 100. As best shown in Fig. 9, the
first plug terminal 160 includes a first elongate planar
portion 164 that has a generally rectangular cross sec-
tion. The second plug terminal 162 also includes a similar
second elongate planar portion 166. The planar portions
of the plug terminals are configured to receive and con-
tact the first and second contact points 138, 142 of the
first and second receptacle terminals 132, 134. The free
ends of the planar portions have a beveled shape to allow
the mating first and second receptacle terminals 132, 134
to ride up and over free ends of the first and second planar
portions 164, 166 when the plug connector 130 and re-
ceptacle connector 128 are mated. The first and second
plug terminals 160, 162 each comprise an attachment
portion 144 similar to the attachment portions 144 of the
first and second receptacle terminals 132, 134 that are
configured to receive the ends of the first and second
inner conductors 102, 104 and provide a surface for at-
taching the first and second inner conductors 102, 104
to the first and second plug terminals 160, 162. The at-
tachment portions 144 are configured to maintain the
consistent spacing between the first and second inner
conductors 102, 104. A plug terminal holder 170 partially
encases the first and second plug terminals 160, 162.
The plug terminal holder 170 maintains the spatial rela-
tionship between the first and second plug terminals 160,
162 to maintain the consistent spacing S between the
first and second inner conductors 102, 104. The first and
second plug terminals 160, 162 form a mirrored terminal
pair that has bilateral symmetry about the longitudinal
axis X and are substantially parallel to the longitudinal
axis X and each other. In the illustrated embodiment, the
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distance between the first planar portion and the second
planar portion is 2.85 mm, center to center. The inventors
have observed through data obtained from computer
simulation that the mirrored parallel receptacle terminals
and plug terminals have a strong effect on the high speed
electrical properties, such as impedance and insertion
loss, of the wire cable assembly. The first and second
inner conductors 102, 104 of the wire cable 100 are at-
tached to the attachment portions 144 of the first and
second plug terminals 160, 162 using an ultrasonic weld-
ing process.
[0038] As illustrated in Fig. 8, the first and second plug
terminals 160, 162 and the first and second receptacle
terminals 132, 134 are oriented in the plug and receptacle
connectors 128, 130 so that when the plug and receptacle
connectors 128, 130 are mated, the widths of the first
and second receptacle terminals 132, 134 are substan-
tially perpendicular to the widths of the first and second
plug terminals 160, 162. As used herein, substantially
perpendicular means that the widths are 6 15° of abso-
lutely perpendicular. The inventors have observed that
this orientation between the first and second plug termi-
nals 160, 162 and the first and second receptacle termi-
nals 132, 134 has strong effect on insertion loss. Also,
when the plug and receptacle connectors 128, 130 are
mated, the first and second receptacle terminals 132,
134 overlap the first and second plug terminals 160, 162.
The plug and receptacle connectors 128, 130 are con-
figured so that only the first and second contact points
138, 142 of the first and second receptacle terminals 132,
134 contacts the planar blade portion of the first and sec-
ond plug terminals 160, 162 and the contact area defined
between the first and second receptacle terminals 132,
134 and the first and second plug terminals 160, 162 is
less than the area overlapped between the first and sec-
ond receptacle terminals 132, 134 and the first and sec-
ond plug terminals 160, 162. Therefore, the contact area,
sometimes referred to as the wipe distance, is deter-
mined by the area of the first and second contact points
138, 142 and not by the overlap between the terminals.
Therefore, the receptacle and plug terminals provide the
benefit of providing a consistent contact area as long as
the first and second contact points 138, 142 of the first
and second receptacle terminals 132, 134 are fully en-
gaged with the first and second plug terminals 160, 162.
Because both the plug and receptacle terminals are a
mirrored pair, a first contact area between the first recep-
tacle terminal 132 and the first plug terminal 160 and a
second contact area between the second receptacle ter-
minal 134 and the second plug terminal 162 are substan-
tially equal. As used herein, substantially equal means
that the contact area difference between the first contact
area and the second contact area is less than 0.1 mm2.
The inventors have observed through data obtained from
computer simulation that the contact area between the
plug and receptacle terminals and the difference between
the first contact and the second contact area have a
strong impact on insertion loss of the wire cable assem-

bly.
[0039] The first and second plug terminals 160, 162
are not received within the first and second receptacle
terminals 132, 134, therefore the first contact area is on
the exterior of the first plug terminal 160 and the second
contact area is on the exterior of the second plug terminal
162 when the plug connector 130 is mated to the recep-
tacle connector 128.
[0040] The first and second receptacle terminals 132,
134 and the first and second plug terminals 160, 162 may
be formed from a sheet of copper-based material. The
first and second cantilever beam portions 136, 140 and
the first and second planar portions 164, 166 may be
selectively plated using copper/nickel/silver based plat-
ing. The terminals may be plated to a 5 skin thickness.
The first and second receptacle terminals 132, 134 and
the first and second plug terminals 160, 162 are config-
ured so that the receptacle connector 128 and plug con-
nector 130 exhibit a low insertion normal force of about
0.4 Newton (45 grams). The low normal force provides
the benefit of reducing abrasion of the plating during con-
nection/disconnection cycles.
[0041] As illustrated in Fig. 8, the plug connector 130
includes a plug shield that is attached to the outer shield
124 of the wire cable 100. The plug shield is separated
from and longitudinally surrounds the first and second
plug terminals 160, 162 and plug terminal holder 170.
The receptacle connector 128 also includes a receptacle
shield that is attached to the outer shield 124 of the wire
cable 100 that is separated from and longitudinally sur-
rounds the first and second receptacle terminals 132,
134, receptacle terminal holder 148 and receptacle ter-
minal cover 152. The receptacle shield and the plug
shield are configured to slidingly contact one another and
when mated, provide electrical continuity between the
outer shields of the attached wire cables 100 and elec-
tromagnetic shielding to the plug and receptacle connec-
tors 128, 130.
[0042] As shown in Fig. 8, the plug shield is made of
two parts, a first plug shield 172A and a second plug
shield 172B. The first plug shield 172A includes two pairs
of crimping wings, conductor crimp wings 176 and insu-
lator crimp wings 178, adjacent an attachment portion
configured to receive the wire cable 100. The conductor
crimp wings 176 are bypass-type crimp wings that are
offset and configured to surround the exposed outer
shield 124 of the wire cable 100 when the conductor crimp
wings 176 are crimped to the wire cable 110. The drain
wire 120 is electrically coupled to the first plug shield
172A when the first plug shield 172A is crimped to the
outer shield 124 because the drain wire 120 of the wire
cable 100 is sandwiched between the outer shield 124
and the inner shield 116 of the wire cable 110. This pro-
vides the benefit of coupling the plug shield to the drain
wire 120 without having to orient the drain wire 120 in
relation to the shield before crimping. Other embodi-
ments of the wire cable may be envisioned that do not
include a drain wire.
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[0043] The insulation crimp wings are also bypass type
wings that are offset and configured to surround the jack-
et 126 of the wire cable 100 when the plug shield is
crimped to the wire cable 110.
[0044] The first plug shield 172A defines an outwardly
embossed portion 184 that is proximate to the connection
between the attachment portions 144 of the plug termi-
nals and the first and second inner conductors 102, 104.
The embossed portion 184 increases the distance be-
tween the attachment portions 144 and the first plug
shield 172A, thus decreasing the capacitive coupling be-
tween them.
[0045] As shown in Fig 8, the receptacle shield is sim-
ilarly made of two parts, a first receptacle shield 174A
and a second receptacle shield 174B. The first receptacle
shield 174A includes two pairs of crimping wings, con-
ductor crimp wings 176 and insulator crimp wings 178,
adjacent an attachment portion configured to receive the
wire cable 110. The conductor crimp wings 176 are by-
pass-type crimp wings that are offset and configured to
surround the exposed outer shield 124 of the wire cable
100 when the conductor crimp wings 176 are crimped to
the wire cable 100.
[0046] The insulation crimp wings are also bypass type
wings that are offset and configured to surround the jack-
et 126 of the wire cable 100 when the plug shield is
crimped to the wire cable 100.
[0047] The first receptacle shield 174A defines an out-
wardly embossed portion 186 that is proximate to the
connection between the attachment portions 144 of the
plug terminals and the first and second inner conductors
102, 104. The embossed portion 186 increases the dis-
tance between the attachment portions 144 and the first
plug shield 172A, thus decreasing the capacitive coupling
between the attachment portions 144 and the receptacle
shield. The first receptacle shield 174A further defines
an inwardly embossed portion 188 that is proximate the
location of the tabs 146 of the first and second receptacle
terminals 132, 134. This inwardly embossed portion 188
decreases the distance between the first and second tabs
146 and the receptacle shield thus increasing capacitive
coupling between the first and second receptacle termi-
nals 132, 134 and the receptacle shield.
[0048] The receptacle shield and the plug shield may
be formed from a sheet of copper-based material. The
receptacle shield and the plug shield may be plated using
copper/nickel/silver or tin based plating. The first and sec-
ond receptacle shield 174A, 174B and the first and sec-
ond plug shield 172A, 172B may be formed by stamping
processes well known to those skilled in the art.
[0049] As illustrated in Fig. 12, the features of the con-
nector system, including the spacing of the attachment
portions 144 to maintain the consistent spacing S of the
wire cable, the tabs 146 of the first and second receptacle
terminals 132, 134 that increase capacitive coupling be-
tween the first and second receptacle terminals 132, 134,
the inwardly embossed portion 188 of the receptacle
shield that increases capacitive coupling between the

tabs 146 of the first and second receptacle terminals 132,
134 and the receptacle shield, and the outwardly em-
bossed portion 184 of the plug shield and the outwardly
embossed portion 186 of the receptacle shield that de-
crease capacitive coupling between the first and second
receptacle terminals 132, 134 and the receptacle shield
and the first and second plug terminals 160, 162 and the
plug shield all cooperate to provide more consistent im-
pedance along the length of the connector system 194
than provided by previous connector system designs
196, such as one presented in U.S. Patent No. 9,142,907.
[0050] While the examples of the plug connector and
receptacle connector illustrated herein are connected to
a wire cable, other embodiments of the plug connector
and receptacle connector may be envisioned that are
connected to conductive traces on a circuit board.
[0051] To meet the requirements of application in an
automotive environment, such as vibration and discon-
nect resistance, the wire cable assembly may further in-
clude a receptacle connector body 190 and a plug con-
nector body 192 as illustrated in Fig. 8. The receptacle
connector body 190 and the plug connector body 192
are formed of a dielectric material, such as a polyester
material.
[0052] Accordingly, a connector assembly is provided.
The connector assembly is suited for terminating wire
cables 100 is capable of transmitting digital data signals
with data rates of 3.5 Gb/s or higher without modulation
or encoding.. The connector assembly provide the ben-
efit of impedance matching by maintaining a consistent
electrical impedance along the length of the connector
system, thereby reducing signal degradation.
[0053] The above-described embodiments (and/or as-
pects thereof) may be used in combination with each
other.

Claims

1. An electrical connection system, comprising:

a first electrical conductor (102) and a second
electrical conductor (104), wherein a first con-
sistent spacing (S) is maintained between the
first and second electrical conductors (102,
104);
a third electrical conductor (102) and a fourth
electrical conductor (104), wherein a second
consistent spacing (S) is maintained between
the between the third and fourth electrical con-
ductors (102, 104);
a plug connector (130) having a first plug termi-
nal (160) including a planar first connection por-
tion having a generally rectangular cross section
and a first attachment portion (144) attached to
the first electrical conductor (102) and having a
second plug terminal (162) including a planar
second connection portion having a generally
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rectangular cross section and a second attach-
ment portion (144) attached to the second elec-
trical conductor (104), wherein a spacing be-
tween the first and second attachment portions
(144) maintains the first consistent spacing (S)
between the first and second electrical conduc-
tors (102, 104), wherein the first and second plug
terminals (160, 162) form a first mirrored termi-
nal pair having bilateral symmetry about a lon-
gitudinal axis;
a receptacle connector (128) configured to mate
with said plug connector (130) having a first re-
ceptacle terminal (132) including a third attach-
ment portion (144) attached the third electrical
conductor (102) and a first cantilever beam por-
tion (136) having a generally rectangular cross
section defining a convex first contact point
(138) depending from the first cantilever beam
portion (136), said first contact point configured
to contact the first connection portion of the first
plug terminal (160) and having a second recep-
tacle terminal (134) including a fourth attach-
ment portion (144) attached to the fourth elec-
trical conductor (104) and having a second can-
tilever beam portion (140) having a generally
rectangular cross section defining a convex sec-
ond contact point (142) depending from the sec-
ond cantilever beam portion (140), said second
contact point configured to contact the second
connection portion of the second plug terminal
(162), wherein a spacing between the third and
fourth attachment portions (144) maintains the
second consistent spacing (S) between the third
and fourth electrical conductors (102, 104),
wherein the first and second receptacle termi-
nals (132, 134) form a second mirrored terminal
pair having bilateral symmetry about the longi-
tudinal axis and wherein when the plug connec-
tor (130) is connected to the receptacle connec-
tor (128), the width of the first connection portion
is substantially perpendicular to the width of the
first cantilever beam portion (136) and the width
of the second connection portion is substantially
perpendicular to the width of the second canti-
lever beam portion (140), wherein the first re-
ceptacle terminal (132) defines a first tab (146)
extending inwardly toward the second recepta-
cle terminal (134) and wherein the second re-
ceptacle terminal (134) defines a second tab
(146) extending inwardly toward the first recep-
tacle terminal (132), thereby decreasing a dis-
tance between the first and second receptacle
terminals (132, 134) and increasing capacitive
coupling between the first and second recepta-
cle terminals (132, 134);
a plug shield (172) electrically isolated from the
plug connector (130) and configured to be at-
tached to a first shield conductor and to longitu-

dinally surround the plug connector (130); and
a receptacle shield (174) electrically isolated
from the receptacle connector (128) and config-
ured to be attached to a second shield conductor
and to longitudinally surround the receptacle
connector (128), wherein the receptacle shield
(174) is configured to slideably engage the inte-
rior of the plug shield (172), wherein the recep-
tacle shield (174) defines an inward emboss-
ment (188) proximate a location of the first tab
(146) of the first receptacle terminal (132) and
the second tab (146) extending of the second
receptacle terminal (134), thereby decreasing a
distance between the first and second tabs (146)
and the receptacle shield (174) and increasing
capacitive coupling between the first and sec-
ond receptacle terminals (132, 134) and the re-
ceptacle shield (174).

2. The electrical connection system according to claim
1, wherein the first and second plug terminals (160,
162) are partially encased within a plug terminal
holder (170) formed of a dielectric material and con-
figured to maintain a lateral separation of the first
and second attachment portions (144).

3. The electrical connection system according to claim
1, wherein the first and second receptacle terminals
(132, 134) are partially encased within a receptacle
terminal holder (148) formed of a dielectric material
and configured to maintain lateral separation of the
third and fourth attachment portions (144).

4. The electrical connection system according to claim
3, wherein the receptacle terminal holder (148) de-
fines a pair of channels adjacent the first and second
receptacle terminals (132, 134) configured to allow
vertical deflection of the first and second receptacle
terminals (132, 134).

5. The electrical connection system according to claim
1, wherein the first and second electrical conductors
(102, 104) are selected from the group consisting of
wire conductors within a shielded wire cable (100)
and conductive circuit board traces.

6. The electrical connection system according to claim
5, wherein the plug shield (172) defines an outward
embossment (184) proximate a location of the first
and second attachment portions (144) of the first and
second plug terminals (160, 162), thereby increasing
a distance between the first and second attachment
portions (144) and the plug shield (172) and decreas-
ing capacitive coupling between the first and second
plug terminals (160, 162) and the plug shield (172).

7. The electrical connection system according to claim
5, wherein the receptacle shield (174) defines an out-
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ward embossment (186) proximate a location of the
third and fourth attachment portions (144) of the first
and second receptacle terminals (132, 134), thereby
increasing a distance between the third and fourth
attachment portions (144) and the receptacle shield
(174) and decreasing capacitive coupling between
the first and second receptacle terminals (132, 134)
and the receptacle shield (174).

8. The electrical connection system according to claim
1, wherein the third and fourth electrical conductors
(102, 104) are selected from the group consisting of
wire conductors within a shielded wire cable (100)
and conductive circuit board traces.

Patentansprüche

1. Stromanschlusssystem, umfassend:

einen ersten elektrischen Leiter (102) und einen
zweiten elektrischen Leiter (104), wobei ein ers-
ter konsistenter Abstand (S) zwischen dem ers-
ten und dem zweiten elektrischen Leiter (102,
104) aufrechterhalten wird;
einen dritten elektrischen Leiter (102) und einen
vierten elektrischen Leiter (104), wobei ein zwei-
ter konsistenter Abstand (S) zwischen dem drit-
ten und dem vierten elektrischen Leiter (102,
104) aufrechterhalten wird;
einen Steckerverbinder (130), der einen ersten
Steckeranschluss (160) aufweist, der einen pla-
naren ersten Verbindungsabschnitt, der einen
im Allgemeinen rechteckigen Querschnitt auf-
weist, und einen ersten Anbringungsabschnitt
(144) beinhaltet, der an dem ersten elektrischen
Leiter (102) angebracht ist, und einen zweiten
Steckeranschluss (162) aufweist, der einen pla-
naren zweiten Verbindungsabschnitt, der einen
im Allgemeinen rechteckigen Querschnitt auf-
weist, und einen zweiten Anbringungsabschnitt
(144) beinhaltet, der an dem zweiten elektri-
schen Leiter (104) angebracht ist, wobei ein Ab-
stand zwischen dem ersten und dem zweiten
Anbringungsabschnitt (144) den ersten konsis-
tenten Abstand (S) zwischen dem ersten und
dem zweiten elektrischen Leiter (102, 104) auf-
rechterhält, wobei der erste und der zweite Ste-
ckeranschluss (160, 162) ein erstes gespiegel-
tes Anschlusspaar bilden, das bilaterale Sym-
metrie um eine Längsachse aufweist;
einen Buchsenverbinder (128), der konfiguriert
ist, um zu dem Steckerverbinder (130) zu pas-
sen, der einen ersten Buchsenanschluss (132)
aufweist, der einen dritten Anbringungsab-
schnitt (144) beinhaltet, der an dem dritten elek-
trischen Leiter (102) angebracht ist, und einen
ersten Kragträgerabschnitt (136) aufweist, der

einen im Allgemeinen rechteckigen Querschnitt
aufweist, der einen konvexen ersten Kontakt-
punkt (138) abhängig von dem ersten Kragträ-
gerabschnitt (136) definiert, wobei der erste
Kontaktpunkt konfiguriert ist, um den ersten Ver-
bindungsabschnitt des ersten Steckanschlus-
ses (160) zu kontaktieren und einen zweiten
Buchsenanschluss (134) aufweist, der einen
vierten Anbringungsabschnitt (144) beinhaltet,
der an dem vierten elektrischen Leiter (104) an-
gebracht ist und einen zweiten Kragträgerab-
schnitt (140) aufweist, der einen im Allgemeinen
rechteckigen Querschnitt aufweist, der einen
konvexen zweiten Kontaktpunkt (142) abhängig
von dem zweiten Kragträgerabschnitt (140) de-
finiert, wobei der zweite Kontaktpunkt konfigu-
riert ist, um den zweiten Verbindungsabschnitt
des zweiten Steckeranschlusses (162) zu kon-
taktieren, wobei ein Abstand zwischen dem drit-
ten und dem vierten Anbringungsabschnitt (144)
den zweiten konsistenten Abstand (S) zwischen
dem dritten und dem vierten elektrischen Leiter
(102, 104) aufrechterhält, wobei der erste und
der zweite Buchsenanschluss (132, 134) ein
zweites gespiegeltes Anschlusspaar bilden, das
bilaterale Symmetrie um die Längsachse auf-
weist und wobei, wenn der Steckerverbinder
(130) mit dem Buchsenverbinder (128) verbun-
den ist, die Breite des ersten Verbindungsab-
schnittes im Wesentlichen senkrecht zu der
Breite des ersten Kragträgerabschnittes (136)
ist und die Breite des zweiten Verbindungsab-
schnittes im Wesentlichen senkrecht zu der
Breite des zweiten Kragträgerabschnittes (140)
ist, wobei der erste Buchsenanschluss (132) ei-
ne erste Lasche (146) definiert, die sich einwärts
zu dem zweiten Buchsenanschluss (134) er-
streckt, und wobei der zweite Buchsenan-
schluss (134) eine zweite Lasche (146) definiert,
die sich einwärts zu dem ersten Buchsenan-
schluss (132) erstreckt, wodurch ein Abstand
zwischen dem ersten und dem zweiten Buch-
senanschluss (132, 134) abnimmt und kapazi-
tive Kopplung zwischen dem ersten und dem
zweiten Buchsenanschluss (132, 134) zunimmt;
eine Steckerabschirmung (172), die von dem
Steckerverbinder (130) elektrisch isoliert und
konfiguriert ist, um an einem ersten Abschir-
mungsleiter angebracht zu sein und um den Ste-
ckerverbinder (130) längs zu umgeben; und
eine Buchsenabschirmung (174), die von dem
Buchsenverbinder (128) elektrisch isoliert und
konfiguriert ist, um an einem zweiten Abschir-
mungsleiter angebracht zu sein und um den
Buchsenverbinder (128) längs zu umgeben, wo-
bei die Buchsenabschirmung (174) konfiguriert
ist, um das Innere der Steckerabschirmung
(172) verschiebbar in Eingriff zu nehmen, wobei
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die Buchsenabschirmung (174) eine nach innen
gerichtete Prägung (188) nahe einer Stelle der
ersten Lasche (146) des ersten Buchsenan-
schlusses (132) und der zweiten Lasche (146)
definiert, die sich von dem zweiten Buchsenan-
schluss (134) erstreckt, wodurch ein Abstand
zwischen der ersten und der zweiten Lasche
(146) und der Buchsenabschirmung (174) ab-
nimmt und kapazitive Kopplung zwischen dem
ersten und dem zweiten Buchsenanschluss
(132, 134) und der Buchsenabschirmung (174)
zunimmt.

2. Stromanschlusssystem nach Anspruch 1, wobei der
erste und der zweite Steckeranschluss (160, 162)
teilweise innerhalb eines Steckeranschlusshalters
(170) eingeschlossen sind, der aus einem dielektri-
schen Material gebildet und konfiguriert ist, um eine
seitliche Trennung des ersten und des zweiten An-
bringungsabschnittes (144) aufrechtzuerhalten.

3. Stromanschlusssystem nach Anspruch 1, wobei der
erste und der zweite Buchsenanschluss (132, 134)
teilweise innerhalb eines Buchsenanschlusshalters
(148) eingeschlossen sind, der aus einem dielektri-
schen Material gebildet und konfiguriert ist, um seit-
liche Trennung des dritten und des vierten Anbrin-
gungsabschnittes (144) aufrechtzuerhalten.

4. Stromanschlusssystem nach Anspruch 3, wobei der
Buchsenanschlusshalter (148) ein Paar Kanäle be-
nachbart zu dem ersten und dem zweiten Buchsen-
anschluss (132, 134) definiert, das konfiguriert ist,
um vertikale Ablenkung des ersten und des zweiten
Buchsenanschlusses (132, 134) zu ermöglichen.

5. Stromanschlusssystem nach Anspruch 1, wobei der
erste und der zweite elektrische Leiter (102, 104)
aus der Gruppe ausgewählt sind, die aus Drahtlei-
tern innerhalb eines abgeschirmten Drahtkabels
(100) und leitenden Leiterplattenspuren besteht.

6. Stromanschlusssystem nach Anspruch 5, wobei die
Steckerabschirmung (172) eine äußere Prägung
(184) nahe einer Stelle des ersten und des zweiten
Anbringungsabschnittes (144) des ersten und des
zweiten Steckeranschlusses (160, 162) definiert,
wodurch ein Abstand zwischen dem ersten und dem
zweiten Anbringungsabschnitt (144) und der Stecke-
rabschirmung (172) zunimmt und kapazitive Kopp-
lung zwischen dem ersten und dem zweiten Stecke-
ranschluss (160, 162) und der Steckerabschirmung
(172) abnimmt.

7. Stromanschlusssystem nach Anspruch 5, wobei die
Buchsenabschirmung (174) eine äußere Prägung
(186) nahe einer Stelle des dritten und des vierten
Anbringungsabschnittes (144) des ersten und des

zweiten Buchsenanschlusses (132, 134) definiert,
wodurch ein Abstand zwischen dem dritten und dem
vierten Anbringungsabschnitt (144) und der Buch-
senabschirmung (174) zunimmt und kapazitive
Kopplung zwischen dem ersten und dem zweiten
Buchsenanschluss (132, 134) und der Buchsenab-
schirmung (174) abnimmt.

8. Stromanschlusssystem nach Anspruch 1, wobei der
dritte und der vierte elektrische Leiter (102, 104) aus
der Gruppe ausgewählt sind, die aus Drahtleitern
innerhalb eines abgeschirmten Drahtkabels (100)
und leitenden Leiterplattenspuren besteht.

Revendications

1. Système de connexion électrique, comprenant :

un premier conducteur électrique (102) et un
deuxième conducteur électrique (104), dans le-
quel un premier espacement constant (S) est
maintenu entre les premier et deuxième conduc-
teurs électriques (102, 104) ;
un troisième conducteur électrique (102) et un
quatrième conducteur électrique (104), dans le-
quel un deuxième espacement constant (S) est
maintenu entre les troisième et quatrième con-
ducteurs électriques (102, 104) ;
un connecteur mâle (130) ayant une première
borne de fiche (160) comportant une première
partie de connexion plane ayant une section
transversale généralement rectangulaire et une
première partie de fixation (144) fixée au premier
conducteur électrique (102) et ayant une
deuxième borne de fiche (162) comportant une
deuxième partie de connexion plane ayant une
section transversale généralement rectangulai-
re et une deuxième partie de fixation (144) fixée
au deuxième conducteur électrique (104), dans
lequel un espacement entre les première et
deuxième parties de fixation (144) maintient le
premier espacement constant (S) entre les pre-
mier et deuxième conducteurs électriques (102,
104), dans lequel les première et deuxième bor-
nes de fiche (160, 162) forment une première
paire de bornes symétriques ayant une symétrie
bilatérale autour d’un axe longitudinal ;
un connecteur femelle (128) configuré pour
s’accoupler avec ledit connecteur mâle (130)
ayant une première borne de prise (132) com-
portant une troisième partie de fixation (144)
fixée au troisième conducteur électrique (102)
et une première partie de barre en porte-à-faux
(136) ayant une section transversale générale-
ment rectangulaire définissant un premier point
de contact convexe (138) solidaire de la premiè-
re partie de barre en porte-à-faux (136), ledit
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premier point de contact étant configuré pour
entrer en contact avec la première partie de con-
nexion de la première borne de fiche (160) et
ayant une deuxième borne de prise (134) com-
portant une quatrième partie de fixation (144)
fixée au quatrième conducteur électrique (104)
et ayant une deuxième partie de barre en porte-
à-faux (140) ayant une section transversale gé-
néralement rectangulaire définissant un deuxiè-
me point de contact convexe (142) solidaire de
la deuxième partie de barre en porte-à-faux
(140), ledit deuxième point de contact étant con-
figuré pour entrer en contact avec la deuxième
partie de connexion de la deuxième borne de
fiche (162), dans lequel un espacement entre
les troisième et quatrième parties de fixation
(144) maintient le deuxième espacement cons-
tant (S) entre les troisième et quatrième conduc-
teurs électriques (102, 104), dans lequel les pre-
mière et deuxième bornes de prise (132, 134)
forment une deuxième paire de bornes symétri-
ques ayant une symétrie bilatérale autour de
l’axe longitudinal et dans lequel, lorsque le con-
necteur mâle (130) est connecté au connecteur
femelle (128), la largeur de la première partie
de connexion est sensiblement perpendiculaire
à la largeur de la première partie de barre en
porte-à-faux (136) et la largeur de la deuxième
partie de connexion est sensiblement perpendi-
culaire à la largeur de la deuxième partie de bar-
re en porte-à-faux (140), dans lequel la première
borne de prise (132) définit une première lan-
guette (146) s’étendant vers l’intérieur vers la
deuxième borne de prise (134) et dans lequel la
deuxième borne de prise (134) définit une
deuxième languette (146) s’étendant vers l’inté-
rieur vers la première borne de prise (132), di-
minuant ainsi une distance entre les première
et deuxième bornes de prise (132, 134) et aug-
mentant un couplage capacitif entre les premiè-
re et deuxième bornes de prise (132, 134) ;
un blindage de fiche (172) électriquement isolé
du connecteur mâle (130) et configuré pour être
fixé à un premier conducteur de blindage et pour
entourer longitudinalement le connecteur mâle
(130) ; et
un blindage de prise (174) électriquement isolé
du connecteur femelle (128) et configuré pour
être fixé à un deuxième conducteur de blindage
et pour entourer longitudinalement le connec-
teur femelle (128), dans lequel le blindage de
prise (174) est configuré pour venir en prise de
manière coulissante avec l’intérieur du blindage
de fiche (172), dans lequel le blindage de prise
(174) définit un bossage vers l’intérieur (188) à
proximité d’un emplacement de la première lan-
guette (146) de la première borne de prise (132)
et la deuxième languette (146) s’étendant de la

deuxième borne de prise (134), diminuant ainsi
une distance entre les première et deuxième
languettes (146) et le blindage de prise (174) et
augmentant un couplage capacitif entre les pre-
mière et deuxième bornes de prise (132, 134)
et le blindage de prise (174).

2. Système de connexion électrique selon la revendi-
cation 1, dans lequel les première et deuxième bor-
nes de fiche (160, 162) sont partiellement enfermées
dans un support de borne de fiche (170) formé d’un
matériau diélectrique et configuré pour maintenir
une séparation latérale des première et deuxième
parties de fixations (144).

3. Système de connexion électrique selon la revendi-
cation 1, dans lequel les première et deuxième bor-
nes de prise (132, 134) sont partiellement enfermées
dans un support de borne de prise (148) formé d’un
matériau diélectrique et configuré pour maintenir
une séparation latérale des troisième et quatrième
parties de fixation (144).

4. Système de connexion électrique selon la revendi-
cation 3, dans lequel le support de borne de prise
(148) définit une paire de canaux adjacents aux pre-
mière et deuxième bornes de prise (132, 134) con-
figurés pour permettre une déviation verticale des
première et deuxième bornes de prise (132, 134).

5. Système de connexion électrique selon la revendi-
cation 1, dans lequel les premier et deuxième con-
ducteurs électriques (102, 104) sont choisis dans le
groupe consistant en des conducteurs filaires dans
un câble de fil blindé (100) et des pistes conductrices
de carte de circuit.

6. Système de connexion électrique selon la revendi-
cation 5, dans lequel le blindage de fiche (172) définit
un bossage vers l’extérieur (184) à proximité d’un
emplacement des première et deuxième parties de
fixation (144) des première et deuxième bornes de
fiche (160, 162), augmentant ainsi une distance en-
tre les première et deuxième parties de fixation (144)
et le blindage de fiche (172) et diminuant un couplage
capacitif entre les première et deuxième bornes de
fiche (160, 162) et le blindage de fiche (172).

7. Système de connexion électrique selon la revendi-
cation 5, dans lequel le blindage de prise (174) définit
un bossage vers l’extérieur (186) à proximité d’un
emplacement des troisième et quatrième parties de
fixation (144) des première et deuxième bornes de
prise (132, 134), augmentant ainsi une distance en-
tre les troisième et quatrième parties de fixation (144)
et le blindage de prise (174) et diminuant un coupla-
ge capacitif entre les première et deuxième bornes
de prise (132, 134) et le blindage de prise (174).
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8. Système de connexion électrique selon la revendi-
cation 1, dans lequel les troisième et quatrième con-
ducteurs électriques (102, 104) sont choisis dans le
groupe consistant en des conducteurs filaires dans
un câble de fil blindé (100) et des pistes conductrices
de carte de circuit.
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