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CIRCUIT BOARD AND WIRE ASSEMBLY

BACKGROUND OF THE INVENTION

[0001] The subject matter described and/or illustrated
herein relates generally to circuit boards, and more particu-
larly, to circuit boards that terminate electrical wires.

[0002] Electrical wires are sometimes used to electrically
connect electrical components to circuit boards. Specifically,
ends of such electrical wires may be terminated to the circuit
board to electrically connect the circuit board to an electrical
component that terminates the opposite ends of the electrical
wires. Such electrical wires may be individual electrical
wires, or two or more electrical wires may be grouped
together in a cable. One example of a circuit board that ter-
minates electrical wires is a circuit board of an electrical
connector.

[0003] Competition and market demands have continued
the trend toward smaller and higher performance (e.g., faster)
electronic systems. But, the signal paths within such smaller
and higher performance electronic systems may interfere
with each other, which is commonly referred to as
“crosstalk”. One source of crosstalk is the wire mount area
where electrical wires are mounted to contact pads of a circuit
board, for example using solder. For example, electrical wires
that are mounted to a circuit board may experience crosstalk
with adjacent electrical wires that are mounted to the same
side of the circuit board. Such crosstalk can become a rela-
tively large contributor to errors along the signal paths of the
electrical wires and/or the circuit board.

[0004] Thereis aneed foracircuit board and wire assembly
that experiences less crosstalk between electrical wires that
are terminated to the same side of a circuit board.

BRIEF DESCRIPTION OF THE INVENTION

[0005] In one embodiment, an electrical connector is pro-
vided for terminating electrical wires. The electrical connec-
tor includes a circuit board having an internal ground plane
that defines at least a portion of an internal layer of the circuit
board. The circuit board has an exterior side that includes a
mounting region. The circuit board includes electrical con-
tacts arranged on the exterior side within the mounting region
for making electrical connection with corresponding signal
conductors of the electrical wires. Ground shields are
mounted to the mounting region of the circuit board and
include electrically conductive bodies that are configured to
extend over corresponding electrical wires along the mount-
ing region of the circuit board. The bodies of the ground
shields include side segments that are configured to extend
between the signal conductors of adjacent electrical wires
along the mounting region of the circuit board. The bodies of
the ground shields are engaged with the internal ground plane
of'the circuit board to electrically connect the ground shields
to the internal ground plane.

[0006] In another embodiment, a circuit board and wire
assembly includes electrical wires having signal conductors,
and a circuit board having an internal ground plane that
defines at least a portion of an internal layer of the circuit
board. The circuit board has an exterior side that includes a
mounting region. The circuit board includes electrical con-
tacts that extend on the exterior side within the mounting
region. The electrical wires are mounted to the exterior side
such that the signal conductors of the electrical wires are
electrically connected to corresponding electrical contacts.
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Ground shields are mounted to the mounting region of the
circuit board. The ground shields include electrically conduc-
tive bodies that extend over corresponding electrical wires
along the mounting region of the circuit board. The bodies of
the ground shields comprising side segments that extend
between the signal conductors of adjacent electrical wires
along the mounting region of the circuit board. The bodies of
the ground shields are engaged with the internal ground plane
of'the circuit board to electrically connect the ground shields
to the internal ground plane.

[0007] In another embodiment, an electrical connector is
provided for terminating electrical wires. The electrical con-
nector includes a circuit board having an exterior side that
includes a mounting region. The circuit board includes elec-
trical contacts arranged on the exterior side within the mount-
ing region for making an electrical connection with corre-
sponding signal conductors of the electrical wires. Ground
shields are mounted to the mounting region of the circuit
board. The ground shields include electrically conductive
bodies that are configured to extend over corresponding elec-
trical wires along the mounting region of the circuit board.
The bodies of the ground shields include side segments that
are configured to extend between the signal conductors of
adjacent electrical wires along the mounting region of the
circuit board. The ground shields are arranged within the
mounting region in a row that extends along a row axis.
Adjacent ground shields along the row are staggered on
respective opposite sides of the row axis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a perspective view of an exemplary
embodiment a circuit board and wire assembly.

[0009] FIG. 2is apartially exploded perspective view of the
circuit board and wire assembly shown in FIG. 1.

[0010] FIG. 3 is a perspective view of an exemplary
embodiment of a circuit board of the circuit board and wire
assembly shown in FIG. 1 illustrating an exterior side of the
circuit board.

[0011] FIG. 4is an upper perspective view of an exemplary
embodiment of a ground shield of the circuit board and wire
assembly shown in FIGS. 1 and 2.

[0012] FIG. 5 is a lower perspective view of the ground
shield shown in FIG. 4.

[0013] FIG. 6 is a cross-sectional view of the circuit board
and wire assembly shown in FIG. 1.

[0014] FIG. 7 is another cross-sectional view of the circuit
board and wire assembly shown in FIG. 1.

[0015] FIG. 8 is a perspective view of an exemplary
embodiment of an electrical connector with which the circuit
board and wire assembly shown in FIGS. 1, 2, 6, and 7 may be
used.

DETAILED DESCRIPTION OF THE INVENTION

[0016] FIG. 1 is a perspective view of an exemplary
embodiment of a circuit board and wire assembly 10. The
assembly 10 includes electrical wires 12 and a circuit board
14 that terminates ends 16 of the electrical wires 12. The
assembly 10 may be a component of any larger electrical
component, system, and/or the like, such as, but not limited
to, an electrical connector and/or the like. One example of an
electrical connector within which the circuit board and wire
assembly 10 may be used is a high-speed input/output (1/O)
connector, such as, but not limited to, the I/O connector 100
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shown in FIG. 8. The electrical wires 12 may electrically
connect the circuit board 14 to any electrical component(s). In
other words, ends (not shown) of the electrical wires 12 that
are opposite the ends 16 may terminate any other electrical
component(s). As will be described below, the assembly 10
includes ground shields 64 that extend over corresponding
electrical wires 12 and are engaged with, and thereby electri-
cally connected to, a ground plane 56 of the circuit board 14.
[0017] FIG.2isapartially exploded perspective view of the
circuit board and wire assembly 10. In the exemplary embodi-
ment, the electrical wires 12 are terminated to an exterior side
18 of the circuit board 14. In other embodiments, the assem-
bly 10 also includes electrical wires 12 that are terminated to
an exterior side 20 of the circuit board 14 that is opposite the
exterior side 18. Each electrical wire 12 includes one or more
signal conductors 22. Each electrical wire 12 may include any
number of signal conductors 22, which may be arranged in
any arrangement relative to each other. In the exemplary
embodiment, each electrical wire 12 includes two signal con-
ductors 22 that are arranged side-by-side, such that each
electrical wire 12 is what is commonly referred to as a “twi-
nax cable” ora “twinaxial cable”. The electrical wires 12 may
include differential signal pairs of signal conductors 22. A
differential signal pair of signal conductors 22 is optionally
contained within the same electrical wire 12. In the exem-
plary embodiment, each electrical wire 12 includes a differ-
ential signal pair of signal conductors 22. Any number of
electrical wires 12 may be terminated to the circuit board 14.
Some or all of the electrical wires 12 may be grouped together
in one or more cables (not shown).

[0018] The exemplary structure of the electrical wires 12
will now be described. In the exemplary embodiment, each
electrical wire 12 includes the differential signal pair of signal
conductors 22. The signal conductors 22 of each electrical
wire 12 are surrounded, and separated, by an insulating mem-
ber 26 of the electrical wire 12. The insulating member 26
may be a single member that surrounds both signal conduc-
tors 22, or may be two discrete members that surround cor-
responding signal conductors 22 of the electrical wire 12.
Optionally, a ground conductor 28 extends around the insu-
lating member 26 of one or more of the electrical wires 12.
One or more of the electrical wires 12 optionally includes a
drain wire (not shown).

[0019] At the ends 16 of the electrical wires 12, the signal
conductors 22 include exposed end segments 34 that extend
lengths outward from ends of the insulating members 26. The
exposed end segments 34 are thus exposed from the insulat-
ing members 26. The exposed end segments 34 enable the
electrical wires 12, and specifically the electrical signal con-
ductors 22, to be mounted to mounting pads 52 of the circuit
board 14, for example using solder or an electrically conduc-
tive adhesive.

[0020] FIG. 3 is a perspective view of an exemplary
embodiment of the circuit board 14 illustrating the exterior
side 18 of the circuit board 14. The circuit board 14 includes
a substrate 38 that includes the exterior sides 18 and 20. The
substrate 38 extends from a mounting end 40 to an opposite
end 42. Optionally, the opposite end 42 is a mating end
wherein the circuit board 14 mates with a mating connector
(not shown). The substrate 38 extends from an end 46 to an
opposite end 48. The substrate 38 extends a thickness T from
the side 18 to the side 20.

[0021] The circuit board 14 includes mounting pads 52 to
which the electrical wires 12 are terminated. The exterior side
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18 of the substrate 38 includes a mounting region 54 at which
the electrical wires 12 are terminated to the circuit board 14.
Specifically, the mounting pads 52 extend on the exterior side
18 of the substrate 38 within the mounting region 54. In the
exemplary embodiment, the mounting pads 52 are arranged
in a row 24 that extends a length along a row axis 30. As can
be seen in FIG. 3, adjacent pairs of mounting pads 52 within
the row 24 are staggered on respective opposite sides of the
row axis 30. The mounting pads 52 may have any other
arrangement, pattern, and/or the like along the exterior side
18 of the substrate 38. The mounting pads 52 may be referred
to herein as “electrical contacts”.

[0022] The circuit board 14 includes the ground plane 56
that is held by the substrate 38. A portion of the substrate 38
has been broken away in FIG. 3 to illustrate the ground plane
56. In the exemplary embodiment, the ground plane 56 is an
internal layer of the circuit board 14 that extends within the
thickness T of the circuit board 14 between the exterior sides
18 and 20. The exemplary embodiment of the ground plane 56
defines an internal layer of the circuit board 14. In addition or
alternatively, the circuit board 14 may include a ground plane
(not shown) that extends on the exterior side 18 of the sub-
strate 38 and/or may include a ground plane (not shown) that
extends on the exterior side 20 of the substrate 38. The circuit
board 14 may include any number of ground planes. More-
over, the circuit board 14 may include any number of layers.
The ground plane 56 may be referred to herein as an “internal
ground plane”.

[0023] In the exemplary embodiment, the ground plane 56
extends along an approximate entirety of the substrate 38
from the mounting end 40 to the opposite end 42, and extends
along an approximate entirety of the substrate from the end 46
to the end 48. But, the ground plane 56 may extend only
partially between the ends 40 and 42 and/or only partially
between the ends 46 and 48.

[0024] The circuit board 14 includes openings 58 that
extend through the exterior side 18 and through at least a
portion of the thickness T of the circuit board 14. The open-
ings 58 extend through the exterior side 18 and the thickness
T of the circuit board 14 at least to the ground plane 56. In
other words, the openings 58 communicate with the ground
plane 56 and expose the ground plane 56 along the exterior
side 18. In the some embodiments, the openings 58 are elec-
trically conductive vias that provide an electrical path from
the ground plane 56 to the exterior side 18. As will be
described below, the openings 58 enable the ground shields
64 (FIGS. 1,2, and 4-7) to engage, and thereby be electrically
connected to, the ground plane 56.

[0025] The circuit board 14 may be configured to mate with
a mating connector. For example, the end 42 of the substrate
38 may define a card edge that is configured to mate with a
complementary mating connector. In the exemplary embodi-
ment, the exterior side 18 of the substrate 38 includes a mating
region 60 that defines a portion of the card edge that mates
with the complementary mating connector. The circuit board
14 includes mating pads 62 that extend on the exterior side 18
of the substrate 38 within the mating region 60. The mating
pads 62 mate with corresponding mating contacts (not
shown) of the complementary mating connector to establish
an electrical connection between the circuit board 14 and the
complementary mating connector. In embodiments wherein
the circuit board 14 is configured to mate with a mating
connector, the exterior side 20 may include mating pads (not
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shown) that extend on the exterior side 20 for mating with
corresponding mating contacts of the mating connector.
[0026] FIGS. 4 and 5 areupper and lower perspective views
of an exemplary embodiment of a ground shield 64 of the
circuit board and wire assembly 10. As will be described
below, the ground shield 64 is configured to be mounted to the
mounting region 54 (FIGS. 1-3) of the circuit board 14 (FIGS.
1-3 and 6-8) and extend over a corresponding electrical wire
12 (FIGS. 1, 2, and 7) along the mounting region 54. The
ground shield 64 includes an electrically conductive body 66
that extends a length along a central longitudinal axis 68. The
body 66 includes side segments 70 and an upper segment 72
that extends between, and interconnects, the side segments
70. An optional end segment 73 (not visible in FIG. 4) is
connected to, and extends between, edges of the side seg-
ments 70 and the upper segment 72. The segments 70, 72, and
73 define an interior compartment 74 of the body 66 that is
configured to receive the corresponding electrical wire 12
therein. In other words, the segments 70, 72, and 73 cooperate
to define an enclosure for the corresponding signal conduc-
tors 22 (FIGS. 2 and 7) of the corresponding electrical wire 12
when the signal conductors 22 are mounted to mounting pads
52 (FIGS. 2, 3, and 7) of the circuit board 14. As will be
described below, the side segments 70 are configured to
extend between the signal conductors 22 of adjacent electri-
cal wires 12.

[0027] The body 66 includes a signal segment 76 and a
ground segment 78 that extends from the signal segment 76.
In the exemplary embodiment, the signal segment 76 and the
ground segment 78 each include portions of the side segments
70 and the upper segment 72. The signal segment 76 is con-
figured to extend over the signal conductors 22 of the corre-
sponding electrical wire 12. The ground segment 78 is con-
figured to extend over the ground conductor 28 of the
corresponding electrical wire 12. Optionally, the ground seg-
ment 78 is offset from the signal segment 76 in a radially inner
direction relative to the central longitudinal axis 68, as can be
seen in FIGS. 4 and 5.

[0028] The body 66 of the ground shield 64 includes one or
more legs 80 that extend from an edge 82 of a corresponding
side segment 70. The legs 80 extend outward from the edges
82 in a direction away from the upper segment 72. The legs 80
extend to free ends 84. The legs 80 are configured to be
received within corresponding openings 58 (FIGS. 2, 3, and
6) of the circuit board 14 and engage the ground plane 56
(FIGS. 1, 3, and 6). The legs 80 may have any geometry that
enables the legs 80 to be received into the openings 58 into
engagement with the ground plane 56. The legs 80 may be
configured to be mechanically connected to the circuit board
14. For example, in the exemplary embodiment, the legs 80
are configured to provide an interference-fit with the open-
ings 58 of the circuit board 14. The body 66 may include any
number of legs 80.

[0029] Referring againto FIGS. 1 and 2, the electrical wires
12 are terminated to the circuit board 14. The exposed end
segments 34 (not visible in FIG. 1) of the signal conductors 22
(not visible in FIG. 1) of the electrical wires 12 are mounted
to the corresponding mounting pads 52 (not visible in FIG. 1)
of the circuit board 14. The mounting of an exposed end
segment 34 of a signal conductor 22 to the corresponding
mounting pad 52 can also be seen in FIG. 7. Each of the
exposed end segments 34 may be mounted to the correspond-
ing mounting pad 52 using any suitable method, structure,
attachment means, and/or the like that electrically connects
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the exposed segments 34 to the corresponding mounting pad
52, such as, but not limited to, using solder, using an electri-
cally conductive adhesive, and/or the like. Optionally, the
electrical wires 12 are mounted to the circuit board 14 such
that adjacent electrical wires 12 and the corresponding
ground shields 64 in the row 24 are staggered on respective
opposite sides of the row axis 30. For example, the end seg-
ments 73 (FIG. 5) ofadjacent ground shields 64 along the row
24 are staggered on respective opposite sides of the row axis
30.

[0030] The ground shields 64 are mounted to the mounting
region 54 of the circuit board 14. As can be seen in FIGS. 1
and 2, the ground shields 64 are individual ground shields 64
that are discrete components from each other. The end 16 of
each electrical wire 12 is received within the internal com-
partment 74 of the corresponding ground shield 64. As should
be apparent from FIGS. 1 and 2, the side segments 70 of the
ground shields 64 extend between the exposed segments 34 of
the signal conductors 22 of adjacent electrical wires 12. The
side segments 70 provide electrical shielding between the
exposed segments 34 of the signal conductors 22 of adjacent
electrical wires 12 along the exterior side 18 of the circuit
board 14. As described above, in the exemplary embodiment,
the electrical wires 12 include differential signal pairs of the
signal conductors 22. The side segments 70 of the ground
shields 64 extend between the differential signal pairs of
adjacent electrical wires 12 to shield adjacent differential
signal pairs from each other along the exterior side 18 of the
circuit board 12.

[0031] FIG. 6 is a cross-sectional view of the circuit board
and wire assembly 10 illustrating engagement between the
ground shields 64 and the ground plane 56. As can be seen in
FIG. 6, the leg 80 extends into the corresponding opening 58
of the circuit board 14. The free end 84 of the leg 80 is
engaged with the ground plane 56. The engagement between
the free ends 84 of the legs 80 and the ground plane 56
electrically connects the ground shields 64 to the ground
plane 56.

[0032] The leg 80 may also provide a mechanical connec-
tion to the circuit board 14. For example, in the exemplary
embodiment, the leg 80 is received within the opening 58 with
an interference-fit that provides a mechanical connection
between the leg 80 and the circuit board 14.

[0033] As described above, in some embodiments, the
openings 58 are electrically conductive vias. In such embodi-
ments wherein the openings 58 are electrically conductive
vias, the leg 80 extends into the via in electrical engagement
therewith. Moreover, in embodiments wherein the openings
58 are electrically conductive vias, the electrically conductive
via may be electrically connected to the ground plane 56 and
the leg 80 may or may not engage the ground plane 56. In
other words, in embodiments wherein the openings 58 are
electrically conductive vias, the electrical connection
between the ground shield 64 and the ground plane 56 may be
provided by the via in addition or alternative to the engage-
ment between the leg 80 and the ground plane 56.

[0034] FIG. 7 is another cross-sectional view of the circuit
board and wire assembly 10 illustrating engagement between
the ground segments 78 of the ground shields 64 and the
ground conductors 28 of the electrical wires 12. As can be
seen in FIG. 7, the signal segment 76 of the ground shield 64
extends over the exposed end segment 34 of the signal con-
ductor 22 of the corresponding electrical wire 12. The ground
segment 78 of the ground shield 64 extends over the ground
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conductor 28 of the corresponding electrical wire 12. Option-
ally, an interior surface 86 of the ground segment 78 is
engaged with the ground conductor 28 to electrically connect
the ground shield 64 to the ground conductor 28 of the cor-
responding electrical wire 12.

[0035] FIG. 8 is an exploded perspective view of an exem-
plary embodiment of an electrical connector 100 with which
the circuit board and wire assembly 10 may be used. The
electrical connector 100 includes a housing 102, an insert
104, the circuit board 14, and a front cover 106. The housing
102 includes an interior compartment 108 within which the
assembly 10 and the insert 104 are held. The insert 104
includes an extension 110 that extends outward from a front
112 of the housing 102.

[0036] The insert 104 holds the circuit board 14 such that
the end 42 of the substrate 38 extends within the extension
110 for mating with a complementary mating connector (not
shown). Specifically, the end 42 of the substrate 38 defines a
card edge that is configured to mate with the complementary
mating connector. The circuit board 14 includes the mating
pads 62 that mate with corresponding mating contacts (not
shown) of the complementary mating connector to establish
an electrical connection between the electrical connector 100
and the complementary mating connector.

[0037] The electrical wires 12 are shown and described
herein as being twinax cables that include two electrical sig-
nal conductors 22 that operate as a differential signal pair.
However, the subject matter described and/or illustrated
herein is not limited to twin axial cables, nor cables having
two electrical conductors that operate as a differential signal
pair. Rather, the subject matter described and/or illustrated
herein may be used with any type of electrical wire having any
number of electrical signal conductors, whether or not the
electrical wire includes one or more differential signal pairs
of electrical signal conductors, one or more insulating mem-
bers, a cable jacket, one or more ground shields, one or more
drain wires, and/or the like.

[0038] As used herein, the term “circuit board” is intended
to mean any electric circuit in which the electrical conductors
have been printed or otherwise deposited in predetermined
patterns on an electrically insulating substrate. The circuit
board 14 may be a flexible member or a rigid member. The
circuit board 14 may be fabricated from and/or may include
any material(s), such as, but not limited to, ceramic, epoxy-
glass, polyimide (such as, but not limited to, Kapton® and/or
the like), organic material, plastic, polymer, and/or the like. In
some embodiments, the circuit board 14 is a rigid member
fabricated from epoxy-glass.

[0039] The embodiments described and/or illustrated
herein may provide a circuit board and wire assembly that
experiences less crosstalk between electrical wires that are
terminated to the circuit board.

[0040] It is to be understood that the above description is
intended to be illustrative, and not restrictive. For example,
the above-described embodiments (and/or aspects thereof)
may be used in combination with each other. In addition,
many modifications may be made to adapt a particular situa-
tion or material to the teachings of the invention without
departing from its scope. Dimensions, types of materials,
orientations of the various components, and the number and
positions of the various components described herein are
intended to define parameters of certain embodiments, and
are by no means limiting and are merely exemplary embodi-
ments. Many other embodiments and modifications within
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the spirit and scope of the claims will be apparent to those of
skill in the art upon reviewing the above description. The
scope of the subject matter described and/or illustrated herein
should, therefore, be determined with reference to the
appended claims, along with the full scope of equivalents to
which such claims are entitled. In the appended claims, the
terms “including” and “in which” are used as the plain-En-
glish equivalents of the respective terms “comprising” and
“wherein.” Moreover, in the following claims, the terms
“first,” “second,” and “third,” etc. are used merely as labels,
and are not intended to impose numerical requirements on
their objects. Further, the limitations of the following claims
are not written in means—plus-function format and are not
intended to be interpreted based on 35 U.S.C. §112, sixth
paragraph, unless and until such claim limitations expressly
use the phrase “means for” followed by a statement of func-
tion void of further structure.

What is claimed is:

1. An electrical connector for terminating electrical wires,
the electrical connector comprising:

a circuit board comprising an internal ground plane that
defines at least a portion of an internal layer of the circuit
board, the circuit board having an exterior side that
includes a mounting region, the circuit board comprising
electrical contacts arranged on the exterior side within
the mounting region for making electrical connection
with corresponding signal conductors of the electrical
wires; and

ground shields mounted to the mounting region of the
circuit board, the ground shields comprising electrically
conductive bodies that are configured to extend over
corresponding electrical wires along the mounting
region of the circuit board, the bodies of the ground
shields comprising side segments that are configured to
extend between the signal conductors of adjacent elec-
trical wires along the mounting region of the circuit
board, wherein the bodies of the ground shields are
engaged with the internal ground plane of the circuit
board to electrically connect the ground shields to the
internal ground plane.

2. The electrical connector of claim 1, wherein the circuit
board comprises openings that extend through the exterior
side and through at least a portion of a thickness of the circuit
board, the bodies of the ground shields comprising legs that
extend into corresponding openings and engage the internal
ground plane.

3. The electrical connector of claim 1, wherein the circuit
board comprises electrically conductive vias that extend
through the exterior side and through at least a portion of a
thickness of the circuit board, the bodies ofthe ground shields
comprising legs that extend into corresponding vias in elec-
trical engagement therewith, the legs being engaged with the
internal ground plane.

4. The electrical connector of claim 1, wherein the circuit
board comprises openings that extend through the exterior
side and through at least a portion of a thickness of the circuit
board, the bodies of the ground shields comprising legs that
extend into corresponding openings, the legs providing the
bodies with both a mechanical connection to the circuit board
and an electrical connection to the internal ground plane.

5. The electrical connector of claim 1, wherein the electri-
cal wires include ground conductors, the bodies of the ground
shields being configured to be engaged with the ground con-
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ductors of corresponding electrical wires to electrically con-
nect the ground shields to the ground conductors.

6. The electrical connector of claim 1, wherein the ground
shields are individual ground shields that are discrete com-
ponents from each other.

7. The electrical connector of claim 1, wherein the bodies
of the ground shields extend lengths along corresponding
central longitudinal axes, the bodies comprising signal seg-
ments that are configured to extend over the signal conductors
of the corresponding electrical wires and ground segments
that are configured to extend over the ground conductors of
the corresponding electrical wires, the ground segments
being offset from the signal segments in radially inner direc-
tions relative to the corresponding central longitudinal axes.

8. The electrical connector of claim 1, wherein the electri-
cal contacts are arranged within the mounting region in a row
that extends along a row axis, the electrical contacts are
arranged in pairs along the row, and adjacent pairs of the
electrical contacts are staggered on respective opposite sides
of the row axis.

9. The electrical connector of claim 1, wherein each elec-
trical wire comprises a differential signal pair of the signal
conductors.

10. A circuit board and wire assembly comprising:

electrical wires having signal conductors;

a circuit board comprising an internal ground plane that
defines at least a portion of an internal layer of the circuit
board, the circuit board having an exterior side that
includes a mounting region, the circuit board comprising
electrical contacts that extend on the exterior side within
the mounting region, the electrical wires being mounted
to the exterior side such that the signal conductors of the
electrical wires are electrically connected to correspond-
ing electrical contacts; and

ground shields mounted to the mounting region of the
circuit board, the ground shields comprising electrically
conductive bodies that extend over corresponding elec-
trical wires along the mounting region of the circuit
board, the bodies of the ground shields comprising side
segments that extend between the signal conductors of
adjacent electrical wires along the mounting region of
the circuit board, wherein the bodies of the ground
shields are engaged with the internal ground plane of the
circuit board to electrically connect the ground shields to
the internal ground plane.

11. The assembly of claim 10, wherein the circuit board
comprises openings that extend through the exterior side and
through at least a portion of a thickness of the circuit board,
the bodies of the ground shields comprising legs that extend
into corresponding openings and engage the internal ground
plane.

12. The assembly of claim 10, wherein the circuit board
comprises electrically conductive vias that extend through the
exterior side and through at least a portion of a thickness of the
circuit board, the bodies of the ground shields comprising
legs that extend into corresponding vias in electrical engage-
ment therewith, the legs being engaged with the internal
ground plane.

13. The assembly of claim 10, wherein the circuit board
comprises openings that extend through the exterior side and
through at least a portion of a thickness of the circuit board,
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the bodies of the ground shields comprising legs that extend
into corresponding openings, the legs providing the bodies
with both a mechanical connection to the circuit board and an
electrical connection to the internal ground plane.

14. The assembly of claim 10, wherein the electrical wires
include ground conductors, the bodies of the ground shields
being engaged with the ground conductors of corresponding
electrical wires to electrically connect the ground shields to
the ground conductors.

15. The assembly of claim 10, wherein the ground shields
are individual ground shields that are discrete components
from each other.

16. The assembly of claim 10, wherein the bodies of the
ground shields extend lengths along corresponding central
longitudinal axes, the bodies comprising signal segments that
extend over the signal conductors of the corresponding elec-
trical wires and ground segments that extend over the ground
conductors of the corresponding electrical wires, the ground
segments being offset from the signal segments in radially
inner directions relative to the corresponding central longitu-
dinal axes.

17. The assembly of claim 10, wherein the electrical wires
and the corresponding ground shields are arranged within the
mounting region in a row that extends along a row axis,
adjacent electrical wires and the corresponding ground
shields being staggered relative to each other along the row
axis.

18. The assembly of claim 10, wherein each electrical wire
comprises a differential signal pair of the signal conductors.

19. An electrical connector for terminating electrical wires,
the electrical connector comprising:

a circuit board having an exterior side that includes a
mounting region, the circuit board comprising electrical
contacts arranged on the exterior side within the mount-
ing region for making an electrical connection with cor-
responding signal conductors of the electrical wires; and

ground shields mounted to the mounting region of the
circuit board, the ground shields comprising electrically
conductive bodies that are configured to extend over
corresponding electrical wires along the mounting
region of the circuit board, the bodies of the ground
shields comprising side segments that are configured to
extend between the signal conductors of adjacent elec-
trical wires along the mounting region of the circuit
board, the ground shields being arranged within the
mounting region in a row that extends along a row axis,
wherein adjacent ground shields along the row are stag-
gered on respective opposite sides of the row axis.

20. The electrical connector of claim 19, wherein the
ground shields comprise upper segments and end segments
connected to the side segments, the upper end, and side seg-
ments cooperating to define an enclosure for the signal con-
ductor of a corresponding electrical wire when the signal
conductor is mounted to the corresponding electrical contact
of the circuit board, wherein the end segments of adjacent
ground shields along the row are staggered on respective
opposite sides of the row axis.
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