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ELECTRICAL CONNECTOR WITH SHIFLD CAP AND SHIEL.DED
TERMINALS
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Patent application and claims priority t¢ U.S. Patent Application Serial No. 61/982,95%
filed on April 23, 2014, the disclosure of which is incorporated herein by reference in its

endirety.

Backsroungd
Electrical connectors, such as modular jacks and modular plugs, are

10 commonly used in telecommunications systems. Such connectors may be used to provide
mterfaces between successive runs of cable in telecommunications systeras and between
cables and electronic devices. In the field of data communications, commumications
networks typically utilize techniques designed to maintain or improve the integrity of
signals being transmitted via the network (Mransmission signais™). To protect signal

18 iotegrity, the communications networks should, at a minimum, satisfy compliance
stamdards that are established by standards commuttess, such as the Institute of Electrical
and Electronies Engineers ({EEE). The comphance standards help network designers
provide communications networks that achicve at least minimum levels of signal integrity
as well as some standard of compatibility.

0 To promote high circoit density, communications networks typically
include a plorality of electrical connectors that bring transmission signals in close
proxumity to one another. For example, the contacts of multiple sets of jacks and plugs arc
positioned fairly closely to one another. However, such a high density configuration is
particularly susceptible to alien crosstalk inference.

25 Alien crosstalk is clectromagnetic noise that can occur in a cable that runs
alongside one or more other signal-carrying cables or in a connector that is positioned
proximate to another connector. The term “alien” arises from the fact that this form of
crosstalk occurs between different cables in a bundle or differcnt connectors in a group,
rather than between individual wires or circutts within a single cable or connector. Alien

30 crosstalk affects the performance of a communications system by reducing the signal-to-

noise ratio.
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Various arrangements are introdaced to reduce alien crosstalk between
adjacent connectors. Une possible solution is to separate the cables and/or connectors
from cach other by a predetermined distance so that the likelibood of alien crosstalk is
minimized. This solution, however, reduces the density of cables and/or connectors that
may be used per anit of arca.

The telecommunications industry is constantly striving toward larger signal
frequency ranges. As transmission frequeoncy ranges widen, crosstalk becomes nore
problematic. Thus, there i a need for further development of electrical connectors with

high efficiency in reducing the crosstalk between adjacent connectors.

Summary

This disclosure 15 generally directed to electrical connectors. In one
possible configuration and by non-limiting example, the electrical connectors are jack
assemblies configured to reduce crosstalk between adjacont electrical connectors. In
another possible configuration and by non-Hmiting example, the clectrical connectors
mclude wire teroination conductors with a shielding layer configured to reduce crosstalk
between adjacent wire termination conductors and/or adiacent electrical connectors.
Various aspects are described in this disclosure, which include, but are not limited to, the
following aspects.

One aspect of the present disclosure relates to an electrical connector
including a connector housing and a shield cap. The connector housing has front and rear
ends and a cavity opened at the front end for recoiving a plug. The convector further
mcludes one or more insulation displacement contacts supported by the conmector housing
and extending from the connecior housing at the rear end. The shield cap may be mounted
to the connector housing at the rear end. The shicld cap may inchide a body portion
contigured to engage the connector housing, and opposite shield plates connected to
opposite sides of the body and configured 1o at lcast partially cover the insulation
displacement contact.

Another aspect of the present disclosure is divected to a shield cap
configured to be mounted 1o an electrical connector, The shicld cap may include a body
portion and opposite shield plates. The body portion is configured to engage the elecirical
connector. The body portion may be formed from a non-conductive material. The

opposite shield plates may be connected to opposite sides of the body portion and

o
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configured to at least partially cover one or more insulation displacement contacts exposed
from the electrical connector.

St another aspect of the present disclosure relates to a jack assembly for
terminating a plurality of Hne wires of a communications cable. The jack assembly may
tnclade a diclectric jack housing and a shield cap. The jack housing has front and rear
ends, and includes a cavity opened at the front end for receiving a phig. The jack housing
may further include a contact subasserobly joined 1o the rear end. The contact
sobassembly may include a plurality of arms extending from the contact subassembly
against the rear end of the jack housing and spaced part to define a plorality of conducior
channels. A plurality of insulation displacement contacts are provided in the condact
subassembly so that each msulation displacement contact is held within each of the
plurality of conductor channels. The jack housing also includes a plurality of electrical
contacts configured and positioned in the cavity for engaging corresponding contacts of
the plug. The jack housing may include a circuit board configured to clectrically comnect
the phurality of electrical contacts and the plorality of insulation displacement contacts.
The shield cap is configured to be mounted fo the jack housing at the rear end to cover at
least partially the contact subassembly. The shicld cap may include a body portion, a
cable sleeve, opposite sidewalls, and opposite shield plates. The body portion has an inmer
surface and an outer surface and 1s made from a non-conductive material. The cable
sleeve extends outwardly from the outer surface of the bedy and configured to veceive a
cable having a plurality of conductors. The cable is fuserted through the cable sleeve so
that cach of the plurality of conductors of the cable is connected to each of the pharality of
insulation displacement contacts. The opposite sidewalls may be configured to extend
from the nner surface and have one or more latch projections contigured to engage the
jack housing. The opposite shield plates may be configured to extend from the inner
surface so as to at least partially cover the contact subassembly. The opposite shield plates
are made from a conductive material.

Still snother aspect of the present disclosure relates to an clectrical
connector. The electrical comnector includes a connector housing, an electrical contact,
and a wire termination conductor. The connector hoosing has front and rear ends and
receives a plug at the front end. The clecirical contact engages a corresponding clectrical
contact of the plug. The wire termination conductor 1s connected to the electrical contact
and extends from the comnector housing at the rear end. The wire termination conductor is

configured to be connected to a wire conductor of a cable. The wire termination
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conductor is at least partially coated with a shielding layer. The shielding layer is adapted
for reducing crosstalk between adjacent clectrical connectors, and between adjacent wire
termination conduciors,

Still another aspect of the present disclosure 18 a8 wire termination conductor

N

used for an electrical connector. The wire termination conductor includes a support head
supported by the elecirical connector, and a wire engaging body cxtending from the
clectrical connector and connected to a wire conductor of a cable. The wire engaging
body is at least partially coated with a shielding layer. The wire engaging body has a first
surface, a second surface opposite to the first surface, and a third surface extending
10 between the first and second surfaces. The wire contact portion may be provided on the
third surface. The shielding layer may be coated on the fivst and second surfaces, but not
on the third surface.

The shielding layer may inclode a first layer and a second layer formed

above the sccond layer. The first layer may be formed with a dielectric material, and the

[
W

second laver may be formed with a conductive material. The diclectric material may bea
polymer. The conductive material may be a conductive ink, such as a silver ink.

St another aspect of the present disclosure is directed to a method of
forming a shiclding layer on a wire termination conductor used for an clectrical connector.
The method may include forming a first layer on at least a portion of the wire termination
20 conductor, and forming s second layer on at least a portion of the first layer. The first
tayer may include a diclectric material, and the second layer may include a conductive

material.

Brief Description of the Drawings

25 FIG. 1 is a rear perspective view of an exemplary clectrical connector
assembly,
FIG. 2 s a front perspective view of a jack assembly of FIG. | before a
shield cap cngages a contact sub-assembly.
FIG. 3 s a frond perspective view of the contact subassembly of FIG. 2.
30 FIG. 4 is a perspective view of an exemplary shield cap of FIGS. 1 and 2.
FIG. § is an cxpanded view of the shicld cap of FiG. 4.
FIG. 6 is a perspective view of an exemplary body portion of the shield cap

of FIGS. 4 and 5.
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FIG. 7 15 a perspective view of exemplary shield plates overmolded to the
body pertion of FIG, 6.

FIG. 8 is an expanded view of another exemplary shicld cap with an
exemplary support bar.

FIGS. 9A and 9B are side views of a cross wall and a conductor channel,
itiustrating that the cross wall engages an insulated wire conductor into the conductor
channel 169 and a corresponding insulation displacement condact.

FIG. 10A is a perspective view of exemplary electrical connector
asscrublies adjoined to one another in a high density configuration.

FIG. 10B is a top view of the clectrical connector assemblies of FIG. 108.

FIG. 11 1s a rear perspective, exploded view of the electrical comnector of
FIG. 1.

FIG. 12 is a perspective view of exemplary components of the contact
subassembly of FIG. 11,

FIG. 13 1s a side view of exemplary components of the contact
subassembly of FIG, 11,

FIG. 144 1s a top view of an exemplary wire fermination conductor,

FIG. 148 is a side view of the wire termination conductor of FIG. 14A.

FIG. 14C is a bottom view of the wire termination conduoctor of FIG. 14A.

FIG. 15 is a side view illustrating an example of forming a shielding layer

on a wire termination conductor.

Detailed Deseription

FIG. 1 is a rear perspective view of an excmplary electrical connector
assembly 100. The connector assembly 100 includes a plug 106 and a jack assembly 108,
The phug 106 is connected to the jack assembly 108 for transmitting kigh speed electronic
signals between multi-conductor cable 102 and multi-conductor cable 104, Insome
example, the plug 106 1s an RJ-45 type. However, the plag 166 can be of any type or
varigtion. The multi-conductor cables 102 and 104 can be twisted-pair cables having a
plurality of msulated wire conductors 190 (FIG. 2) running throughout the corresponding
cable. In this disclosure, the term “conductive,” or other similar phrase, 1s used to refer to
clectrical conductivity, and thus can be interchangeably used with “clecirically

conductive.”
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In some examples, the jack assembly 108 inclodes a jack housing 109, a
contact subassembly 114, and a shicld cap 116. The jack housing 109 has a front end 110
and arcar end 112, The plug 106 is received to the front end 110, and the contact

subassembly 114 is coupled to the rear end 112, The shield cap 116 is connected to the

1ack housing 109 or the contact subassembly 114 and configured to at least partially cover

the contact subassembly 114 and/or electrical components exposed therefrom. In other
exaraples, the jack housing 109 and the contact subassembly 114 are wdegrally formed. Tt
is noted that the electrical comector assembly 100 as shown in FIG. 1 is only 8 non-
limiting example and many other variations and types of connectors or connector
asscrublies can be used in accordance with the principles of the present disclosure.

The jack housing 109 can be fabricated from a non-conductive material or
diclectric material. In other examples, the jack housing 109 is made from a non-
conductive material baving conductive particies dispersed therein. The conductive
particles form a conductive network that facilitates providing EMI/RFI shielding for the
clectrical connector assembly 100, As such, the jack housing 109 is adapted to avoid
formation of a conductive path. More specifically, the jack housing 109 may be
configured to avoid forming a conductive path with an clectrical contact 134 (F1G. 2).

In some examples, the contact subassembly 114 is fabricated from a non-
conductive material or dielectric material. In other examples, the contact subassembly 114
is made from a non-conductive material having conductive particles dispersed therein.

The conductive particles form a conductive network that facilitates providing EMI/RF1
shielding for the electrical connector assembly 100

As discussed in further detail below, the shield cap 116 provides shicld
plates 215 and 217 (FIGS. 3 and 4) for reducing alien crosstalk between adjacent electrical
commector assemblies. Examples of materials used to make the shield cap 116 are
described below in further detail.

FIG. 2 is a front perspective view of the jack assembly 108 of FiG. 1 before
the shield cap 116 cngages the contact sub-assembly 114, As desceribed above, the jack
assembly 108 includes the jack housing 109, the contact subassembly 114, and the shield
cap 16,

The jack housing 109 has a substantially rectangular shape and includes a
front face 120, opposite sides 122 and 124, a top side 126, and a bottom side 128, The
front face 120 is arranged at the front end 110 of the jack housing 109, The opposite sides

122 and 124, the top side 126, and the bottom side 128 extend between the front end 110

6
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and the rear end 112 of the jack housing 109, The front face 120 forms an opening 130
that leads to a cavity 132 configured to receive the plug 106 (FIG. 1), The cavity 132
meludes an array of electrical contacts 134 that extend through the jack housing 109 from
the front end 110 to the rear end 112 and terminate at a corresponding wire termination
conductor 180 (FIG. 3} on the contact subassembly 114, In this disclosure, the wire
termination conductors 18{ are depicted as insulation displacement contacts (IDC’s) but
counld be other types of wire termination conductors such as wire wraps or pins. In certain
examples, the arrangement of the electrical contacts 134 may be at least partially
determined by industry standards, such as, but not himited to, International
Electrotechnical Commuission (EC) 60603-7 or Electronics Tndustrics
Alhance/Telecommumications Industry Association (E1IA/TIA)-563.

The contact subassembly 114 is configured to provide a plurality of
insulation displacement contacts 180 that is clectrically connected to a plorality of
conductors 190 (FIG. 1) stripped at the end of the cable 102, The comdact subasserobly
114 s described in further detail with reference to FIG. 3.

The shicld cap 116 operates o at least partially cover the contact
subasserably 114 (and/or clectrical componeuts exposed therefrom) for crosstalk shiclding
and pass the cable 102 therethrough. In some examples, the shicld cap 116 has a cable
sleeve 118 extending axially in a rear divection. The cable sleeve 118 is configured to
receive and provide strain relief for the cable 102 when the cable 102 is engaged with the
contact sub-assembly 114, The cable sleeve 118 alse operates as a bend Hmiter for the
cable 102. In order to conneet the cable 102 to the jack assembly 108, a stripped end of
the cable 107 is first inserted through the cable sleeve 118 and advanced toward the
contact subasserably 114, In some examples, the cable slceve 118 is shaped as a truncated
cone.

FIG. 3 is a fromt perspective view of the contact subassembly 114 of FIG. 2.
The contact subassembly 114 includes a back covering 202 having an outer surface 204
and a covering edge 206 that defines a perimeter of the back covering 202. The back
covermg 202 encloses and holds a circnit board 262 (FI1G. 11) within the jack housing 109.
The circuit board 262 is configured to define circuit paths that extend from the plorality of
clecitrical contacis 134 to the plurality of insulation displacement contacts 140, thereby
electrically commecting the electrical contacts 134 and the insulation displacement contacts

180

3
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In some examples, the contact subassembly 114 inclodes a plurality of arms
152-161 that project axially outward away from the outer surface 204 of the contact
subasserobly 114, and thus from the rear end 112 of the jack housing 109, The phlarality of

arms 152-161 extend at an angle that is substantially perpendicular to the outer surface

N

204. The arms 152-161 can be integrally formed with the contact subassembly 114.

The plurality of arms 152-161 define a plurality of conductor channels 162-
169 that is configured to accommodate the insulation displacement contacts 180 therein,
In particalar, the arms 152 and 153 define the conductor chamel 162 therchetween; the
arms 133 and 154 define the conductor channel 163 therebetween; the arms 154 and 155
10 define the conductor channel 164 thercbetween; the arms 155 and 156 define the
conductor channel 165 therchetween; the arms 1537 and 158 define the conducior channel
166 therebeiween; the arms 158 and 159 define the conductior channel 167 therebetween;
the arms 139 and 160 define the conductor channel 168 therebetween; and the arms 160

and 161 define the conductor channel 169 therebetween.

[
W

The contact subassembly 114 inchudes a plarality of insulation
displacement contacts (1D(C’s) 180 accommodated within the conductor channels 162-169,
respectively. o particular, cach IDC 180 has a slot 181 configured to hold a conductor
190 (FIG. 2) when the electrical comnector assembly 100 15 in operation. The slot 181 of
each IDC 180 is oriented and rests within the comresponding conductor channel 162-169 so
20 that the slot 181 can receive the conductor 190,
For example, the arms 152 and 153 are contigured to surround the 1DC
180A and the arms 153 and 1534 are configured to surround the IDC 180B. Each arm 152-
154 includes a cut-out 183 for recciving a portion of the IDC 180, The adjacent cut-outs
183 form an IDC channel 261 that intersects a corresponding conductor chanoel 162-169.
25 Insome exanples, when the [DC channel 261 and the corresponding conductor channel
162-169 form an angle less than or greater than 90 degree, the IDC’s 180A and 180B can
be positioned closer to each other to increase deusity of [DC’s 180 used by the jack
assembly 108, Although the foregoing description relates specifically to the arms 152-154
and the conductor channel 162 and 163, the description can be similarly be applied to the
33 arms 1535-161 and the channels 164-169.
In some examples, the contact subassembly 114 includes engaging grooves
221 (FIG. 2) for engaging corresponding latch projections 218 and 220 of the shield cap
116, As described below, the shield cap 116 is configured to cover at lgast partially the

contact subassembly 114 and assist cach wire conductor of the cable 190 1o engage the slot
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181 of cach IDC 18(¢ when assembling the shield cap 116 to the contact subassembly 114
The structure of the contact subassembly 114 is disclosed in further detail by ULS. Patent
No. 7,563,125, entitied “Jack Assembly for Reducing Crosstalk,” to Paul John Pepe, et al.
The entirety of the patent is herein incorporated by reference.

FIGS. 4-8 illustrate an exemplary shield cap 116 formed in accordance with
the principles of the present disclosure. FIG. 4 is a perspective view of an excmplary
shicld cap 116 of FIGS. Land 2. FIG. 5 is an exploded view of the shicld cap 116 of FIG.
4. FIG. 6 is a perspective view of an exemplary body portion 209 of the shield cap 116 of
FIGS. 4 and 5. The shield cap 116 is configured to be coupled to the jack housing 109
and/or the contact subassembly 114 to at least partially cover the contact subassembly 114,
In some examples, the shicld cap 116 includes a hybnid structure having a main body of
molded plastic material and opposite side shields made of sold metallic plates. For
cxample, the shield cap 116 includes a body portion 209 having an inner surface 210 and
an outer surface 211, and opposite shield plates 215 and 217, The inner surface 210 of the
body portion 209 faces the contact subassembly 114 when the shield cap 116 engages the
contact subassembly 114 (FIG. 1).

In addition to the cable sleeve 118 as described sbove, the body portion 209
further includes a cable sleeve opening 212, opposite sidewalls 214 and 216 and latch
projections 218 and 220, The cable sleeve opening 212 is formed on the fnner surface 210
and leads into and through the cable sleeve 118, The opposite sidewalls 214 and 216
extend outward at a substantially perpendicular angle with respect to the fuper surface 210,
In some examples, cach sidewall 214 or 216 can taper or narrow as the sidewall 214 or
216 extends outward.

The latch projections 218 and 220 are formed on the sidewalls 214 and 216,
respectively, for attaching the shield cap 116 to the contact subassembly 114 or the jack
housing 109, In some examples, the latch projections 218 and 220 arce integrally formed
with the body portion 209. For example, as discussed below, where the body portion 209
is made from homogenous plastic, the latch projections 218 and 220 can be made from the
same plastic so that the latch projections 218 and 220 are formed to be unitary with the
plastic body portion 209, In some gxamples, the sidewalls 214 and 216 are configured to
flex cutward so that the shicld cap 116 slides onto the contact subassembly 114 so that the
tatch projections 218 and 220 engage the corresponding engaging grooves 221 (FIG. 2).
For example, as the shield cap 116 s inserted over the contact subassembly 114, cach

atch projection 218 and 220 shidably encazes a corner or outer surface of the contac
tatch projection 218 and 220 slidably engag i it fih tact

9
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sobassembly 114, thereby exerting an outward force on the sidewalls 214 and 216,
respectively. The laich projections 218 and 220 continue to shide along the outer surface
of the countact subassembly 114 until the latch projections 218 and 220 engage the
engaging grooves 221 of the contact subassembly 114, In other examples, instead of the
engaging grooves 221 of the contact sebassembly 114, the jack housing 109 can have latch
openings on the top side 126 and the bottom side 128 for engaging the latch projections
218 and 220.

The body portion 209 of the shield cap 116 is fabricated from a8 non-
conductive material. In some cxamples, the body portion 209 is entirely made from a
homogencous non-conductive material without conductive materials or conductive
particles. In some examples, the non-conductive material includes a polypropylene or
other thermoplastic polymer. The non-conductive material may alse include polymeric or
plastic materials such as polycarbonate, ABS, and/or PC/ABS biend.

In other examples, the body portion 209 may be made from a plastic
blended with a material adapted for reducing crosstalk. For example, the body portion 208
can be made from a non-conductive material having conductive particles dispersed
therein. The conductive particles may include, for example, a conductive powder or
conductive fibers. For example, the conductive particles may be carbon powders, carbon
fibers, stlver coated glass beads or fibers, nickel coated carbon fibers, or stainless stecl
fibers. By way of example, the body portion 209 may be formed in an injection molding
process that uses peliets containing the non-conductive material and the conductive
particles. The pellets may be made by adding a conductive powder or conductive fibers to
molten resin. After extrading and cooling the resin mixture, the material may be chopped
or formed tnto peliets. Alternatively, the conductive powder or fiber may be added during
an injection molding process. The conductive particles form a conductive network that
facilitates providing crosstalk, EMI and/or RFI shielding. When the body portion 209 of
the shield cap 116 is ultimately formed, the conductive particles may be evenly distributed
or dispersed throughout. Alternatively, the conductive particles may be distributed in
clusters. Further, during the molding process, the conductive particles may be forced to
move {(e.g., through magnetism or applied current) o certain areas so that the density of
the conductive particles is greater in desired arcas.

The shield cap {16 further includes the opposite shield plates 215 and 217
for at least partially cover the contact subassembly 114 for redocing alien crosstalk

between adjoining cloctrical connector assemblies 100, The opposite shicld plates 215 and
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217 are arranged to extend outward at a sebstantially perpendicular angle with respect to
the inner surface 210 of the body portion 209 and adjacent the opposite sidewalls 214 and
216, The shield plates 215 and 217 arc connected to opposite sides 232 and 234 of the
body portion 209, In some cxamples, the shield plates 215 and 217 are symmetrically
arranged on the body portion 209, In some examples, the shield plates 215 and 217 are
configured to cover the contact subassembly 114 and at least partially the jack housing
108 when the body portion 209 engages the contact subassembly 114 or the jack housing
108, For example, as shown in FIG, 1, when the bedy portion 209 15 coupled to the
contact subassembly 114 by the latch projections 218 and 220, the oppostic sidewalls 214
and 216 covers the opposiic sides of the contact subassembly 114 adjacent the top side 126
and the bottom side 128, and the opposite shield plates 215 and 217 covers the other
opposite sides of the contact subassembly 114 and at least partially the opposite sides 122
and 124 of the jack housing 108, Accordingly, the shield cap 116 encloses the IDC’s 180
and the conductors 190 exposed at the contact subassembly 114 in the rear direction and
shields them from other electrical components of adjacent clectrical connector assemblies
100 (FIG. 10). Further, the shicld cap 116 can shield other clecirical componenis, such as
the clectrical contacts 134 and the circuit board, contained in the jack housing 108,

In particular, as shown in FIG. 10, the electrical commector assemblies 100
arc arranged for high circuit density so that the sides 122 and 124 of the jack housings 108
are arranged close to one another in series. In this configuration, the opposite shicld plates
215 and 217 arc configured to cover the contact subassembly 104 and at least partially the
sides 122 and 124 of the jack housing 108 so that the shield plates 215 and 217 reduce
alien crosstalk that cxists between the adjoining electrical connector asserublies 100, In
other embodiments, the opposite shield plates 215 and 217 may cover the entire sides 122
and 124 of the jack housing 108 as well as the contact subassembly 114,

The shield plates 215 and 217 are made of solid metallic plates. Sach sohid
metallic plates allow the shicld plates 215 and 217 to be thin cnough to save space when
the clectrical connector assomblics 100 are arranged as shown in FIG. 16, Further, the
solid metallic plates enhance the strength of the shield plates 215 and 217 and show
improved shielding performance. The shield plates 215 and 217 may be formed of any
material suitable for minimizing crosstalk, EMI and/or RFI. The material may inchude,
but not Iimited to, stainless stecl, gold, nickel-plated copper, silver, sibvered copper, nickel,

nickel silver, copper or ahmminum.

1
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The shicld plates 215 and 217 are not keyed to the body portion 209, Thus,
the shicld plates 215 and 217 arc not fastened to the body portion 209 with fasteners. In
some exarpices, the shicld plates 215 and 217 arc integrally formed with the body portion
209 in an overmolding process. In other examples, the shield plates 215 and 217 can be
snap-fitted to the body portion 209. In yet other examples, the shield plates 215 and 217
are attached to the body portion 209 with adhesive.

In some exaropics, the shield plates 215 and 217 are scH-supported to the
body portion 209, In some examples, the shicld plates 215 and 217 are configured to be
removable from the body portion 209. For exampie, where ong shield plate is only needed
on the body portion 209, the other shicld plate can be removed from the body portion 209,

FIG. 7 18 a perspective view of exemplary shield plates overmeolded to the
body portion of FIG. 6. In some examples, the shield plates 215 and 217 are made in one
picce. For example, the shield plates 215 and 217 can be part of a unitary structure
including the shicld plates 215 and 217 intercommected by one or more cross-maembers
237, In the depicted example, the shield plates 215 and 217 can be made from a sheet
metal by stamping process. For example, the shield plates 215 and 217 are stamped from
a sheet metal o as to be interconnected by one o1 more cross members 237, Sucha
stamnped metal sheet is bent as needed to produce the shield plates 215 and 217 as shown
in FIG. 7. The shield plates 215 and 217 and the cross members 237 are used as a pre-
mold nsert. For example, the cross members 237 are placed into a moid for producing the
body portion 209 betore a plastic material is injected into the mold fo produce the body
portion 209

FIG. & is an expanded view of another cxemplary shield cap with an
exemplary support bar. In some examples, the shield plates 215 and 217 can be supported
against the body portion 209, as well as against cach other, by a support structure. For
example, as shown in FIG. 8, a support bar 238 is configured to extend between the
opposite shield plates 215 and 217 to secure the shicld plates 215 and 217, Insome
exaraples, the support bar 238 1s overmolded with other compounents, such as the body
portion 209 and the shield plates 215 and 217. In some examples, the support bar can be
integrally formed with the shicld plates 215 and 217 and made from the same conduetive
material as the shicld plates 215 and 217. o other examples, the shield plates 215 and 217

mnclude bar holes 282 configured to receive and secure the ends of the support bar 238,

12
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Referring agatn to FIG. 6, the body portion 209 mehudes cross walls 170-
177. Each cross wall 170-177 inclades a first wall portion 222, a second wall portion 224,
and a gap G that separates the wall portions 222 and 224 from cach other,

FIGS. 9A and 98 are side views of the cross wall 177 and the conductor
channel 169 as the cross wall 177 engages the insulated wire conductor 190 and advances
the conductor 190 into the conductor channel 169 and corresponding IDC 180, As shown,
when the axial force F is apphied to the shickd cap 116 (FIG. 23, the wall portions 222 and
224 contact the wire conductor 190 and advance the wire condactor 190 through the slot
181. When the shicld cap 116 and the coniact subassembiy 114 are engaged (FIG.1), the
wall portions 222 and 224 cooperate n providing strain relief for the wire conductor 190
and maintaining the wire conductor 199 in electrical contact with the IDC 180, The
structure of the tnner surface 210 of the body portion 209 and the engagement mechanism
between the body portion 209 and the contact subassembly 114 are further described in
U.S. Patent No. 7,563,125, entitled “Jack Assembly for Reducing Crosstalk,” to Paul John
Pepe, ot al. The entirety of the patent is herein incorporated by reforence.

FIG. 10A is a parspective view of exemplary electrical connector
asscrublies arranged close to one another in a high density configuration. In particular, the
electrical connector assemblies 106 ave arranged for high civeuit density so that the sides
122 and 124 of the jack housings 108 arc arranged close to one another n series. In some
cxaraples, the shicld plates 215 and 217 are not elecirically connected between the
adjacent assernblies 100. For example, the shield plate 215 of an agsembly 100 is not
clectrically connected to the shield plate 217 of an adiacent assembly 100, In this
configuration, the assemblies 100 may be shiclded without ground connection, which is
also referred to as clectronic floating shicld. In some examples, for the electronic tloating
shield, the assemblies 100 are spaced apart at a predetermined distance so that a gap 278 18
formed between the shield plates 215 and 217 of the adjacent assemblics 100, as shown in
FI1G. 10B. The gap 278 operates as an electrical insulator between the adjacent asscmblics
100, In other examples, the shicld plates 215 and 217 may include a diclectric material
280 that operates to prevent the adjacent shield plates 215 and 217 from being clectrically
connected between adjoining assemblies 100, As shown in FEG. 10A, the shicld plates
215 and 217 may be coated with the diclectric material, or covered with a diclectric film.
In other examples, the shield plates may include one or more dielectric stubs, tabs or other
projections, which are configured to maintain electric insulation between adjacent

assemblies 100,
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In some examples, the assembly 100 has only one shielding plate on either
side 232 or 234 of the body portion 209, In this configuration, the assemblies 100 may be
abutted to one another 1u sevies without the gap 278 or the dielectric material 280, as
described above., When the asserablies 100 are abutted to one another, the assemblies 160
are not electrically connected to one another because the body portion 209 of one
assembly 100, which is made from a non-conductive material, is arranged to touch the
shicld plate of the other assembly 100.

In other examples, where the assembly 100 1s shielded with a ground
connection, adjacent assemblies 100 may be abutted in scries so that the adjacent shield
plates 215 and 217 are clectrically connected to each other between the adjacent
assemblies 100, In this configuration, the body portion 209 may incorporate a material for
reducing crosstalk. For example, the body portion 209 can be made from a non-
conductive material baving conductive particies dispersed therein. The conductive
particles may tuchude, for example, 2 conductive powder or conductive fibers. For
example, the conductive particles may be carbon powders, carbon fibers, silver coated
glass beads or fibers, nickel coated carbon fibeys, or stainless stecl fibers. FIG. 11 is a rear
perspective, exploded view of the clectrical connector 100 of FIG. 1. Tn the depicted
example, the rear end 112 of the jack housing 109 is open 1o the cavity 132 for receiving
the contact subassembly 114,

The contact subassembly 114 includes the array of electrical contacts 134, a
base 260, a circuit board 262, and a wire torminating structure 274, The base 260 extonds
from a mating end 119 of the contact sabassembly 114 to the circutt board 262. The array
of clectrical contacts 134 is supported on the base 260. The wire terminating structure 274
extends rearward from the circuit board 262 to teroduating portions 144, and 15 configured
to hold a plurality of wire termination conductors 180 therein. The wire terminating
structure 274 1s sized to substantially fill the rear potion of the cavity 132, In some
cxamples, the wire terminating structure 274 can inchude key features 276 for ovienting the
contact subassembly 114 with respect to the jack housing 109 during assenbly. The
terminating portions 114 are described below in fiwther detail with refevence to FIG. 3.

The contact subassembly 114 is loaded mto the jack housing 109 through
the rear end 112 thereof. When loaded, the base 260 is positioned proximate the front end
110 of the jack housing 109 such that the array of electrical contacts 134 are exposed to
the cavity 132, The wire terminating structure 274 is partially received within the cavity

132 and substantially filis the rear portion of the cavity 132, Tabs 138 extending from the

14
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wire terminating strocture 274 engage the jack housing 109 and secure the contact
subassembly 114 to the jack housing 109, When assembled, the terminating portions 144
are exposed and configured fo reccive wite conductors of the cable 190 (FI1G. 1).

Alternatively, the wire conductors of the cable 190 may be terminated to the ternunating

N

portions 144 prior to loading the contact subassembly 114 into the jack housing 109,

FIGS. 12 and 13 illustrate the contact subassembly 114 with the wire
terminating stracture 274 (F1G. 11) removed to better describe the structure of the wire
termination conduciors 18G. FIG. 12 is a perspective view of exemplary components of
the contact subassembly 114 of FIG, 11, FIG. 13 is a side view of exemplary componenis
10 ofthe countact subassembly 114 of FIG. 11,

In the depicted example, the contact subassembly 114 further includes
intermediate contacts 140 supported by the base 260 and engaged with the circuit board
262, As illustrated, cach electrical contact 134 is connected to a corresponding

intermediate contact 140, Each intermediate contact 1446 s then connected to a

[
W

corresponding wire termination conductor 180 through the circuit board 262, As

described above, a wire conductor of the cable 190 is inserted into the slot 181 so as to

engage 2 cotresponding wire termination conductor 180, When the wsulated wire 190 is

mserted into the slot 181, opposing blades 274 (FI1G. 14) defining the slot 181 cut through
the insulation of the wire and exposes a conductor of the wire 190. As a result, the slot

20 181 embeds the conductor of the wire 190 therein, thereby making an clectrical connection
between the wire termination conductor 180 and the wire 190.

The array of clectrical contacts 134 is configured to engage plug contacts
135 of the plug 106, respectively, at a mating interface 136 between the clectrical
comnector 100 and the plug 106.

25 FIG. 14 illustrates an exemplary wire termination conductor 180, FIG. 144
is a top view of an exemplary wire termination conductor 180, FIG. 14B is a side view of
the wire termination conductor 180 of FIG. 14A, and FIG. 14C is a bottom view of the
wire termination conductor 180 of FIG. 144,

In the depicted example, the wire termination conductor 180 has a fixed

30 end 182 and a free end 184, The wire termination conductor 180 includes a support head

186 at the fixed end 182 and a wirc engaging body 188 that extends from the support head

186 to the free end 184, As shown n FIG. 13, the support head 186 is mserted into a

corresponding engaging hole 264 formed in the civeuit board 262 so as to be supported by

the circuit board 262, As described above, the support head 186 is electrically connected

i3
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to a corresponding clectrical contact 134 through the circuit board 262 and/or a
corresponding intermediate contact 140,
As the support bead 186 is held on the circuit board 262, the wire cngaging

body 188 extends from the circuit board 262 in a cantilever manner. In some examples,

N

the wire engaging body 188 extends substantially at a perpendicular angle with respect to
the circuit board 262, As describe above, the wire engaging body 188 includes the slot
181 for engaging the cable 190 and electrically connecting the wire termination conductor
180 with the wire conductor of the cable 190

In some examples, the wire cugaging body 188 has opposite major surfaces
10 192 and 194, a peripheral surtace 196, and an internal surface 197, The peripheral surface
196 and the ternal surface 197 extend between the opposite major surface 192 and 194,
In particular, the peripheral surface 196 and the nternal surface 197 are defined by side
surfaces formed between the opposite major surfaces 192 and 194 along the contours of

the opposite major surfaces 192 and 194,

[
W

The wire engaging body 188 includes a wire contact portion 198 configured
to form an clectrical contact with the wire conductor of the cable 190 within the slot 181
of the wire termination conductor 180, To some cxamples, the wire contact portion 198
mcludes opposing blade arms 272 and opposing blades 274 formed on the internal surface
197 of the opposing blade arms 272, The opposing blade arms 272 are configured to flex
20 apart when the wire 190 is inserted into the slot 181, Tn the depicied example, the wire
contact porticn 198 is arranged on the witernal surface 197 {c.g., a surface on which the
opposing blades 274 are formed) of the wire engaging body 188,
FIG. 15 illustrates an example shielding layer 200 formed on a wire
termination conductor 180, As shown, the wire termination conductor 180 is at least
25 partially coated with the shiclding layer 200. The shielding layver 200 1s configured to
provide EMI/RFT shielding between electrical connectors 100 arvanged in high density
configurations, therchy tmproving alien crosstalk performance. Further, the shielding
tayer 200 helps reducing or mindnuzing crosstalk between adjacent wire termination
conductors 180 arranged within the same electrical connector 100
30 The shiclding layer 200 includes a shiclding material adapted for reducing
crosstalk between adjacent eloctrical connectors 100 and/or between adjacent wire
termination conductors 180, In the depicted example, the shielding laver 200 includes a

first layer 268 and a second layer 270. The first layer 268 is formed on at least a portion
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of the wire termination conductor 180, The second layer 270 1s formed on at least a
portion of the first layer 268.

In some exampies, the first layer 268 is formed with a diclectric material,
which provides an electrical insulation layer. Examples of the dielectric material include a
variety of polymer. As described below, in some examples, the first layer 268 may be
formed by powder coating. Candidate powder materials include, but not limited to, High
Density Polyethylene (HDPE), Scotcheast 5400, AkzoNobel Corvel 78-7001, Scotcheast
265, Dupont Abcite 9016, AkzoNobel Corvel 17-700S5, AkzoMNobel Corvel 17-7004,
AkzoNobel Corvel 17-11002, Scotcheast 5133, Scoicheast 260, Scotcheast S230N, and
AkzoNobel Corvel 17-4001.

In some example, the second layer 270 15 formed with a conductive
material. For example, the second layer 270 may be formed with a condoctive ink.
Preferably, the conductive ink includes a silver ink. In other examples, however, the
second layer 126 may be formed of any conductive material suitable for mininizing
crosstall, EMI and/or RFL. Examples of the conductive material include, but not limited
to, stainless steel, gold, nickel-plated copper, silver, silvered copper, nickel, nickel silver,
copper or aluminun.

The shielding layer 200 may be formed only on an exposed portion of the
wire termination conductor 180, In the depicted example, the shielding layer 200 is coated
only on at least a portion of the wire engaging body 188, and may not be formed on the
support head 186, As described above, the support head 186 is configured to be inserted
into the electrical connector 100 through the circuit board 262, thereby hidden from the
outside of the electrical connector 100, On the other hand, the wire engaging body 188
extends from the electrical connector 100 and exposed to the outside thereof. Thus,
forming the shielding laver 200 on the wire engaging body 188 is sufficient to reduce
crosstalk, EMI and/or RFI between adjacent wire termination conductors 180 within the
same electrical connector 100 and/or between wire termination conductors 180 of adjacent
clectrical connectors 100.

In some examples, the shielding layer 200 may be formed only on a portion
of the wire termination conductor 180, provided that the wire contact portion 198 of the
wire tormination conductor 180 is provided for an electrical contact with the wire
conductor of the cable 190, In the depicted example, the shielding laver 200 is formed
only on the opposite major surfaces 192 and 194, The shiclding tayer 200 is not formed

on the peripheral surface 196 or the internal surface 197 so that the wire contact portion

17
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1938 is saved from being covered by the shiclding layer 200 and, thus, properly operates as
an electrical contact point with the wire conductor of the cable 190, In other cxamples, the
peripheral surface 196 can be coated while the tuternal surface 197 is not coated.

A thickness of the shielding layer 200 (the fivst layer 268 and/or the second
layer 270) may be varied based upon several factors, such as a level of crosstatk, EMI
and/or RFI. The thickness of the shielding layer 200 may be varied among the wire
termination conductors 180 or may be substantially the same for all the wire termination
conductors 180. In some examples, the first layer 268 is thicker than the second layer 270.
In some embodiments, the thickness of the first layer 268 can range between .12 tum and
0.26 ram, and the thickness of the second layer 270 can range between (.08 mm and 0.2
mm. In some examples, the thickness of the fivst layer 268 s about 0.15 vum, and the
thickness of the second layer 270 is about 0.10 mum. In other embodiments, the first and
second layers 268 and 270 can have other thicknesses as well.

The first layer 264, which is & diclectric layer, may be formed by varicus
processes, such as, but not Himited to, powder coating. In some examples, the first layer
268 may be provided on the wire termination conductor 180 by applying electrically
msulative particles onte the surface of the wire termination conductor 180, For exanple,
the first laver 268 may be formed by spraying, sputtering, depositing, or adhering
diclectric particles onto a predetermined portion of the wire termination condoctor. In one
cxaraple, the first layer 268 is formed by clectrostatically charging polymer particles,
cither thermosets ot thermoplastics. In another example, the first layer 268 1s formed by a
fluidized bed process. The powder particles ching to the wire termination condactor 180
due to their opposite charge polarity. The larger the charge difference and the longer the
wire fermination conductor 180 is exposed to the powder, the thicker the first tayer 268
builds up. Once the required thickness is reached, the coated conductor 130 is transferred
to a thermal curing oven where the powder gels and solidifies forming a durable polymer
coating. In yet another example, the first layer 268 is formed by spraying an epoxy onto
the wire cngaging body 188 of the wire termination conductor 180, In still another
example, the first layer 268 is formed by dipping the wire engaging body 188 into a bath
or other containers that include a fluid comprising a dielectric material. The support head
186 of the wire termination conductor 180 and/or any other portions on which the first
layer 268 is not desived may be masked off prior to spraying the remaining exposed
portion of the wire termination conductor 180 with a dielectric material or dipping the

cxposed portion of the wire termination conductor 180 into a bath that includes the
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dielectric material. Alternatively, the first layer 268 may be provided on the wire
termunation conducior 180 by adhering electrically insolative films to the predetermined
portion of the wire termination conductor 180, For example, the furst layer 268 may be
polyimide film that is joined to the predetermined portion of the wire fermination
conductor 180,

The second layer 270, which is a conductive ink layer, may be formed by
Various processes, such as printing processes. Examples of printing processes include
screen, gravure, pad, ink-jet and aerosol-jet printings.

The shiclding layer 260 on the wire termination conductor 180 according to
the proserd disclosure 1s advantageous where a plurality of the wire termination conductors
180 are closely arranged in the electrical connector 100 as described in the depicted
examples, and/or whether a plarality of electrical connectors 100 are arranged closely
arranged or abutted to one another, as found in high density patch panels, for example.

In some examples, the wite terounation connector 180 with the shiclding
layer 204, as shown in FIG. 185, and the shield cap 116, as shown in FIGS. 1,2, 4, 5,7, 8,
and 10, may be independently implemented in the connector assembly 100, For example,
the connector assembly 100 may include cither the shiclding layer 200 or the shield cap
116, but not both. In other examples, the configurations of the shiclding layer 200 and the
shicld cap 116 are both implemented in the connector assembly 100

The various examples described above are provided by way of illustration
ondy and should not be construed to limit the scope of the present disclosure. Those skitled
in the art will readily recognize various moedifications and changes that may be made
without following the example examples and applications illustrated and described herein,

and without departing from the true spirit and scope of the present disclosure.
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What is claimed is:

L. An clectrical connector comprising:
a connector housing having a front end and a rear end, the connector
housing comprising:
a cavity opened at the front end for receiving a plag;
an insulation displacement contact supporied by the connector
housing snd extending from the connector housing at the rear end, and
a shield cap mounted to the connector housing at the rear end, the shield
cap comprising:
a molded, clectrically non-conductive body portion including one or
more unitary laich portions for attaching the shield cap to the counector housing; and
opposite shield plates connected to opposite sides of the body and
configured to at least partially cover the insulation displacement contact, wherein
the opposite shicld plates are made from clectrically conductive material,
2. The electrical connector of claim 1, wherein the opposite shield plates are made
from metallic material adapted for reducing crosstalk between adjoining elecinical
CONNECOTS.
3. The electrical connector of claim 1, wherein the body portion is entirely made from

homogenous plastic.

4. The electrical connector of claim 1, wherein the shield cap includes a cable sleeve

through which a cable is inserted (o be connecied to the insulation displacement contact,

S. The electrical connector of claim 1, wheremn the body portion inclades opposite

sidewalls configured to engage the shield cap with the connector housing.

6. The electrical connector of claim 5, wherein the opposite sidewalls are configured

to at least partially cover the insudation displacement contact.

7. The electrical connector of claim 5, wherein cach of the opposite sidewalls

meludes the latch projection configured to engage the connector housing.

oo
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8. The electrical connector of claim 1, wherein the opposiie shield plates are

overmolded with the body portion.

9. The electrical connector of claim 1, wherein the opposite shicld plates are
comected with a support bar, the support bar arvanged to transverse the body portion
between the shield cap and the connector housing at the rear end, wherein the support bar

is overmolded with the body portion and the opposite shield plates.

10.  The electrical connector of claim 1, whercin the opposiie shield plates are
inferconnected with one or more cross members, the one or more cross members

configured to be inserted into the body portion during an overmolding process.

1.  The electrical connector of claim 1, wherein the insulation displacement contact is

at lcast partially coated with a shiclding layer.

12.  The electrical connector of claim 1, wherein the shiglding layer includes a first
layer and a second layer formed above the first layer, the first layer formed with a

diclectric material, and the second layer formed with a conduetive material.

13. The electrical connector of claim 12, whergin the dielectric material is 2 polymer.

14. The electrical connector of claim 12, wherein the conductive material is a

conductive ink.

5. The electrical conmector of claim 14, wherein the conductive ink 1s a silver ink.

16. A shicld cap mounted to an clectrical connector, the shigld cap comprising:

a mwolded body portion including one or more unitary latch portions for
attaching the shield cap to the electrical connector, wherein the body portion is formed
from an electrically non-conductive material; and

opposite shicld plates connected to opposite sides of the body portion and
configured to at least partially cover one or more msulation displacement contacts exposed
from the electrical connector, wherein the opposite shicld plates ave made from electrically

conductive material.
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17.  The shicld cap of claim 16, wherein the oppuosite shield plates are made from
conductive material adapted for reducing crosstalk between adjoining electrical

Connectors.

18 Theshield cap of claim 16, wherein the shield cap includes a cable sleeve through
which a cable is inserted to be connected o the one or more insulation displacement

contacts.

19.  The electrical connector of claim 16, wherein the opposite shield plates are

overmolded with the body portion.

20.  The clectrical connector of claim 16, wherein the opposite shield plates are
connected with a support bar, the support bar arranged to transverse the body portion
between the shield cap and the connector housing at the rear end, wherein the support bar

is overmolded with the body portion and the opposite shield plates,

21, The clectrical connector of claim 16, whercin the opposite shield plates are
mferconnected with one or more ¢ross members, the one or more oross members

configured to be inserted into the body portion during an overmolding process.

22, Ajack assembly for terminating a phurality of line wires of a communications
cable, the jack assembly comprising:

a diclectric jack housing having a front end and a rear end, the jack housing
comprising:

a cavity opened at the front end for receiving a plug;

a contact subassembly joined to the rear end, the contact
subassembly comprising a plurality of arms extending from the contact
subassembly against the rear end of the jack housing and spaced part to define a
plurality of condactor channels; and a plurality of msulation displacement contacts,
cach held within cach of the plurality of conductor channels; and

a plurality of clecirical contacts configured and positioned in the

cavity for engaging corresponding contacts of the plug, and
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a shicld cap mounted to the jack housing at the rear end to at least partially
cover the contact subassembly, the shield cap comprising:

a moided body portion having an inoer surface and an outer surface,
wherein the body portion i1s made from a non-conductive material;

a cable sleeve extending outwardly from the outer sorface of the
body and configured to receive a cable having a plurality of conductors, wherein
the cable is inserted through the cable siceve and, wherein each of the plurality of
condactors of the cable is connecied to each of the plurality of msulation
displacement contacts;

opposite sidewalls extending from the inmer surface and having one or more
latch projections configured to attach the shield cap to the jack housing, wherein
the opposite sidewalls including the one or more lateh projections are formed to be
unitary with the body portion; and

opposite shicld plates extending from the 1nner surface and configured to at
least partially cover the contact sabassembly, wherein the opposite shicld plates are
made from an electrically conductive material, and wherein the opposite shield
plates and the opposite sidewalls are alternately arranged on 2 peripheral of the
body portion,

23.  The jack assembly of claim 22, wherein the non-conductive material includes a

homogeneous thermoplastic polymer.

24, The jack asscmbly of claim 22, wherein cach of the plurality of insulation
displacement countacts includes a slot configured to hold cach of the plurality of conducts

of the cable.

25.  The jack assembly of claim 19, wherein cach of the plorality of insulation
displacement contacts extonds across cach of the plurality of conductor channels so that,
when each of the phurality of conductors of the cable is inserted into the each of the
plurality of insulation displacement contacts, cach of the plurality of conductors of the

cable rests within cach of the plurality of conductor chanuels.

26.  The jack assembly of claim 20, whercin the body portion tnclades a plurality of

cross walls projecting cutwardly from the inner surface, cach cross wall having first and

o
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second wall portions separated by a gap, wherein each cross wall is positioned to be
inserted into one of the plurality of conductor channels so that each of the plorality of
msulation displacement contacts fits within the gap.

27.  The clectrical connector of claim 22, wherein the opposite shield plates are

overmolded with the body portion.

28.  The electrical connector of claim 22, wherein the opposite shield plates are
connccted with a support bar, the support bar arranged to transverse the body portion
between the shicld cap and the connector housing at the rear end, wherein the support bar

1s overmolded with the body portion and the opposite shield plates.
29, The clectrical connector of claim 22, wherein the opposite shield plates are
intercommected with one or more ¢ross members, the one or more cross members

configured to be inserted nto the body portion during an overmolding process.

30. The electrical connector of claim 22, wherein the plurality of insulation

displacement contacts 1s at least partially coated with a shielding layer.

31, The electrical connector of claim 22, wherein the shiclding layer includes a first
tayer and a sccond layer formed above the fivst layer, the first layer formed with a
dielectric material, and the second layer formed with a conductive material.

32 The electrical connector of claim 31, wherein the diclectric material is a polymer.

33. The electrical connector of claim 31, wherein the conductive material is a

conductive ink.

34, The electrical connector of ¢laim 33, wherein the conductive ink is a stlver ink.

{4l
o

An electrical connector comprising:
a comnector housing having front and rear ends and configired to receive a plug at

the front end;
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an clectrical contact configured for engaging a corresponding clectrical contact of
the plug; and

& wire termination conductor connected to the electrical contact and extending
from the commector housing at the rear end, the wire termnation conductor configured to
be connected to a wire conductor of a cable, and at least partially coated with a shiclding

layver.

36.  The electrical connector of claim 35, wherein the shielding layer i3 adapted for
reducing crosstalk between adjacent electrical connectors, and between adjacent wire

terpynation conduciors.

37.  The electrical connector of claim 35, wherein the shiclding layer includes a fivst
layer and a sccond layer formed above the first layer, the first layer formed with a

dielectric material, and the second layer formed with a conductive material.

7
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The electrical connector of claim 3

|98}

, wherein the dielectric material is a polymer,

=
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39. The electrical connector of claim 37, wherein the conductive material is a

conductive ink.

44, The electrical connector of claim 39, wherein the conductive ink is a stlver ink.

41. A wire termination conductor used for an clectrical connector, the wire termination
conductor comprising:

a support head supported by the electrical connector; and

a wire engaging body extending from the electrical connector and comnected to a
wire conductor of a cable, the wire engaging body at least partially coated with a shiclding

laver,

42, The wire termination conductor of claim 41, wherein the wire engaging body has a
wire contact portion configured to form an electrical contact with the wire conductor of

the cable, the wire contact portion excluded from being coated with the shielding layer.

(S
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43, The wire termination conductor of clatm 42, wherein the wire engaging body has a
first surface, a second surface opposile to the first surface, and a third surface extending
between the first and second surfaces;

wherein the wirve contact portion is provided on the third surface; and

wherein the shielding layer is coated on the first and second surfaces.

44, The wire termination conductor of claim 41, wherein the shiclding layer is adapted
for reducing erosstalk between adjacent electrical connectors, and between adjacent wire

termination conduciors.

45, The clectrical conmector of claim 41, wherein the shielding layer includes a fivst
layer and a second layer formed above the second layer, the first layer formed with a

dielectric material, and the second layer formed with 2 conductive material

46, The electrical connector of claim 45, wherein the dielectric material is a polymer,
47. The electrical connector of claim 45, wherein the conductive material is a

conductive ink.

48, The electrical connector of claim 47, wherein the conductive ink is a sifver ink,
49, A method of forming a shiclding layer on a wire termination conductor used for an

clecirical connector, the method comprising:

forming a furst layer on at least a portion of the wire termination conductor,
wherein the first layer includes a dielectric material; and

forming a second layer on at least a portion of the first layer, where the second

layver includes a conductive material,

56. The method of claim 49, wherein the step of forming the first layer is performed by

powder coating with polymer particles.

51, The method of claim 49, wherein the step of forming the second layer is performed

by a printing process with silver ink.
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