
ELECTRICAL CONNECTOR HAVING RIBBED GROUND PLATE BACKGROUND [GOOl]
Electrical connectors provide signal connections between electronic devices
using electrically-conductive contacts. It is sometimes desirable to
increase data transfer through an existing connector without changing the
physical dimensions (height, width, depth, mating interface, and mounting
interface) of the connector. However, it is difficult to change one aspect
of an electrical connector without unintentionally changing another aspect.
For example, metallic crosstalk shields can be added to an electrical
connector to reduce crosstalk, but the addition of shields generally lowers
the impedance. At lower data transmission speeds, such at 1 to 1.25
Gigabits/sec, impedance matching does not substantially affect performance.
However, as data transmission speeds increase to 10 Gigabits/sec through 40
Gigabits/sec and any discrete point there between, skew and impedance
mismatches become problematic. Therefore, while crosstalk can be lowered by
adding a metallic crosstalk shield to an existing electrical connector,
other problems with signal integrity can be created. [0002] What is
therefore desired is an electrical connector having a shield that avoids
the shortcomings of conventional shields.SUMMARY [0003] In accordance with
one aspect, an electrical connector includes a dielectric housing, a
plurality of electrical signal contacts carried by the dielectric housing,
and a ground plate carried by the dielectric housing. The electrical signal
contacts are arranged along a first plane, wherein the signal contacts
define signal pairs such that a respective gap is disposed between adjacent
signal pairs. The ground plate includes a ground plate body oriented in a
second plane that is substantially parallel to the first plane and offset
from the first plane. The ground plate body defines first and second
opposed surfaces. The ground plate includes at least one stamped or
embossed rib that defines first and second opposed surfaces, wherein the
first surface of the rib projects from the first surface of the ground
plate body in a direction toward the gap, and the second surface is
recessed into the second surface of the ground plate body. The at least one
stamped or embossed rib takes the place of or electrically functions as a
ground contact between two 



differential signal pairs positioned edge-to-edge with respect to one
another or broadsideto- broadside with respect to one another. BRIEF
DESCRIPTION OF THE DRAWINGS [0004] The foregoing summary, as well as the
following detailed description of a preferred embodiment of the
application, will be better understood when read in conjunction with the
appended drawings. For the purposes of illustrating the flexible anchoring
keel and related instruments of the present application, there is shown in
the drawings a preferred embodiment. It should be understood, however, that
the application is not limited to the precise arrangements and
instrumentalities shown. In the drawings: [0005] Fig. 1 is a perspective
view of an electrical connector assembly including a vertical header
connector and a right-angle receptacle connector mounted onto respective
substrates, and configured to be mated with each other; [0006] Fig. 2A is a
perspective view of the electrical connector assembly similar to Fig. 1,
but without the substrates; [0007] Fig. 2B is another perspective view of
the electrical connector assembly as illustrated in Fig. 2A, but showing
the electrical connectors in a mated configuration; [0008] Fig. 3A is a
perspective view of one of the IMLAs illustrated in Figs. 2AB; - ? -[0009]
Fig. 3B is another perspective view of the IMLA illustrated in Fig. 3A
showing the ground plate; [0010] Fig. 3C is a perspective view of the
electrical signal contacts of the IMLA illustrated in Fig. 3A, showing the
electrical- signal contacts arranged as supported by the leadframe housing;
[0011] Fig. 4A is a perspective view of the ground plate illustrated in
Fig. 3B; [0012] Fig. 4B is a side elevation view of the ground plate
illustrated in Fig. 4A; [0013] Fig. 5A is a perspective view of the IMLA as
illustrated in Fig. 3A but with the leadframe housing removed; [0014] Fig.
5B is a perspective view of the IMLA as illustrated in Fig. 3B but with the
leadframe housing removed; [0015] Fig. 6A is a side elevation view of the
IMLA illustrated in Fig. 3B; 



[0016] Fig. 6B is a sectional view of the IMLA illustrated in Fig. 6A,
taken along line 6B-6B; [0017] Fig. 6C is a sectional view of the IMLA
illustrated in Fig. 6A, taken along line 6C-6C; [0018] Fig. 7A is a side
elevation view of the electrical connector assembly as illustrated in Fig.
2B; [0019] Fig. 7B is a sectional view of the electrical connector assembly
illustrated in Fig 7A, taken along line 7B-7B; and [0020] Fig. 8 is a side
elevation view of a ground plate similar to the ground plate illustrated in
Fig. 4B, but constructed in accordance with an alternative embodiment..
DETAILED DESCRIPTION [0021] Referring initially to Figs. 1-2B, an
electrical connector assembly 20 includes a first electrical connector 22
and a second electrical connector 24 configured to mate with each other so
as to establish an electrical connection between complementary substrates
38 and 42. As shown, the first electrical connector 22 can be a vertical
connector defining a mating interface 26 and a mounting interface 28 that
extends substantially parallel to the mating interface 26. The second
electrical connector 24 can be a right-angle connector defining a mating
interface 30 and a mounting interface 32 that extends substantially
perpendicular to the mating interface 30.[0022J The first eiectrical
connector 22 includes a housing 3 1 that carries a plurality of electrical
contacts 33. The electrical contacts 33 may be insert molded prior to
attachment to the housing 3 1 or stitched into the housing 31. The
eiectrical contacts 33 define respective mating ends 34 that extend along
the mating interface 26, and mounting ends 36 that extend along the
mounting interface 28. Each of the mating ends 34 can define a respective
first broadside and a respective second broadside opposite the first
broadside so as to define header mating ends. Thus, the first electrical
connector 22 can be referred to as a header connector as illustrated. The
mounting ends 36 may be press-fit tails, surface mount tails, or fusible
elements such as solder balls, which are configured to electrically connect
to a complementary electrical component such as a substrate 38 which is
illustrated as a printed circuit board. The substrate 38 can be provided as
a backplane, 



midplane, daughter card, or the like. [0023] Because the mating interface
26 is substantially parallel to the mounting interface 28, the first
electrical connector 22 can be provided as a vertical connector, though it
should be appreciated that the first electrical connector can be provided
in any desired configuration so as to electrically connect the substrate 38
to the second electrical connector 24. For instance, the first electrical
connector 22 can be provided as a header connector or a receptacle
connector, and can be arranged as a vertical or mezzanine connector or a
right-angle connector as desired [0024] With continuing reference to Figs.
1-2B, the second electrical connector 24 includes a plurality of insert
molded eadframe assemblies (IMLAs) 40 that are carried by an electrical
connector housing 43. Each IMLA 40 carries a plurality of electrical
contacts, such as right angle electrical contacts 44. Any suitable
dielectric material, such as air or plastic, may be used to isolate the
right angle electrical contacts 44 from one another. The right angle
electrical contacts 44 define a respective receptacle mating ends 46 that
extend along the mating interface 30, and a mounting ends 48 that extend
along the mounting interface 32. Each mating end 46 extends horizontally
forward along a longitudinal or first direction L, and the IMLAs 40 are
arranged adjacent each other along a lateral or second direction A that is
substantially perpendicular to the longitudinal direction L. [0025] Each
mounting end 48 extends vertically down along a transverse or third
direction T that is perpendicular to both the lateral direction A and the
longitudinaldirection L. Thus, as illustrated, the longitudinal direction L
and the lateral direction A extend horizontally as illustrated, and the
transverse direction T extends vertically, though it should be appreciated
that these directions may change depending, for instance, on the
orientation of the electrical connector 24 during use. Unless otherwise
specified herein, the terms "lateral," "longitudinal," and "transverse" as
used to describe the orthogonal directional components of various
components and do not limit to specific differential signal pair
configurations. The terms "inboard" and "inner," and "outboard" and "outer"
with respect to a specified directional component are used herein with
respect to a given apparatus to refer to directions along the directional
component toward and away from the 



center apparatus, respectively. [0026] The receptacle mounting ends 48 may
be constructed similar to the header mounting ends 36, and thus may include
press-fit tails, surface mount tails, or fusible elements such as solder
balls, which are configured to electrically connect to a complementary
electrical component such as a substrate 42 which is illustrated as a
printed circuit board. The substrate 42 can be provided as a backplane,
midplane, daughter card, or the like. The receptacle mating ends 46 are
configured to electrically connect to the respective header mating ends 34
of the first electrical connector 22 when the respective mating interfaces
26 and 30 are engaged. [0027] The right angle electrical contacts 44 may
have a material thickness of about 0.1 mm to 0.5 mm and a contact height of
about 0.1 mm to 0.9 mm. The contact height may vary over the length of the
right angle electrical contacts 44. The second electrical connector 24 also
may include an IMLA organizer 50 that may be electrically insulated or
electrically conductive. An electrically conductive IMLA organizer 50 that
retains the IMLAs 40 may be electrically connected to electrically
conductive portions of the IMLAs 40 via slits 52 defined in the IMLA
organizer 50 or any other suitable connection. [0028] Because the mating
interface 30 is substantially perpendicular to the mounting interface 32,
the second electrical connector 24 can be provided as a right-angle
connector, though it should be appreciated that the first electrical
connector can be provided in any desired configuration so as to
electrically connect the substrate 42 to the first electrical connector 22.
For instance, the second electrical connector 24 can be provided as a
receptacle connector or a header connector, and can be arranged as a
verticalor mezzanine connector or a right-angle connector as desired. When
the connectors 22 and 24 are mounted onto their respective substrates 38
and 42 and electrically connected to each other, the substrates are placed
in electrical communication. [0029] Referring now also to Figs. 3A-C, Each
MLA 40 includes a leadframe housing 54 which can be provided as a
dielectric housing that defines laterally opposed outer surfaces 7 1 and
73. The leadframe housing can be made of any suitable dielectric material
such as plastic, and carries a plurality of electrical signal contacts 56
form rightangle 



contacts which can be over molded by the housing 54, or can alternatively
can be stitched or otherwise attached in the housing 54 Each signal contact
56 includes a mating end 58 and a mounting end 60. The mating ends 58 of
the signal contacts 56 are aligned along the transverse direction T, and
the mounting ends 60 of the signal contacts 56 are aligned along the
longitudinal direction L. The signal contacts 56 are arranged in pairs 57
(see also Figs. 6B-C), which can be differential signal pairs.
Alternatively, the signal contacts 56 can be provided as single-ended
signal contacts. One or more up to all of adjacent pairs 57 of signal
contacts 56 are separated by a gap 59. [0030] Each IMLA 40 further includes
a ground plate 62 that is canned by the leadframe housing 54. The ground
plate 62 can be formed from any suitable electrically conductive material,
such as a metal, and includes a body 64, a plurality of mating ends 66
extending forward from the body 64, and a plurality of mounting ends 68
extending down from the body. The mating ends 66 and mounting ends 68 can
be constructed as described above with respect to the mating ends 58 and 60
of the electrical signal contacts 56. The ground plate 62 can be discretely
attached to the housing 54 or over molded by the housing 54. Referring now
also to Figs. 4A-B, the body 64 of the ground plate 62 defines an inner or
first surface 72 and an outer or second surface 70 that is laterally
opposed with respect to the inner surface 72. The outer surface 70 can be
flush with, can protrude past, or can be inwardly recessed with respect to
the corresponding outer surface 7 1 of the leadframe housing 54.
Accordingly, the dimensions of the electrical connector 24 can remain
unchanged with respect to electrical connectors whose IMLAs carry discrete
ground contacts, for instance as described in U.S. Patent No. 7,497,736,
the disclosure of which is hereby incorporated by reference as if set forth
in its entirety herein. The inner surface 72 faces the electrical signal
contacts 56 of the IMLA 40. The ground plate 62 canfurther include at least
one engagement member configured to attach to the organizer, such as upper
or first hook 65 and a rear or second hook 67. [0031] The ground plate 62
can be electrically conductive, and thus configured to reflect
electromagnetic energy produced by the signal contacts 56 during use,
though it should be appreciated that the ground plate 62 could
alternatively be configured to absorb electromagnetic energy. For instance
the ground plate 62 can be made from one or more 



ECCOSORB absorber products, commercially available from Emerson & Cuming,
located n Randolph, MA. The ground plate 62 can alternatively be made from
one or more SRC Polyron(r) absorber products, commercially available from
SRC Cables,  nc, located in Santa Rosa, Ca. Furthermore, the ground plates
62 are disposed between the signal contacts 56 of adjacent IMLAs, the
ground plates 62 can provide a shield that reduces cross-talk between
signal the signal contacts 56 of adjacent IMLAs 40. [0032] The mating ends
66 of the ground piate 62 define ground mating ends, while the mounting
ends 68 of the ground plate 62 define ground mounting ends. The mating ends
66 are aligned along the transverse direction T, and are further aligned
with the mating ends 58 along the transverse direction T. The mounting ends
68 are aligned along the longitudinal direction L, and are aligned with the
mounting ends 60 along the longitudinal direction L. The mating ends 66 are
positioned adjacent and/or between pairs 57 of mating ends 58, and the
mounting ends 68 are positioned adjacent and/or between pairs of mounting
ends 60. Thus, the mating ends 46 of the electrical connector 24 include
both the mating ends 58 and the mating ends 66 and the mounting ends 48 of
the electrical connector 24 include both the mounting ends 60 and the
mounting ends 68. [0033] In accordance with the illustrated embodiment, the
mating ends 66 of the ground plate 62 are disposed in the gap 59 that
extends between adjacent pairs 57 of mating ends 58, such that the mating
ends 46, which includes mating ends 58 and 66, are equidistantly spaced
along the mating interface 30 of the electrical connector 24. Likewise, the
mounting ends 68 of the ground plate 62 are disposed in the gap 59 that
extends between adjacent pairs of mounting ends 60, such that the mounting
ends 48, which includes the mounting ends 60 and 68, are equidistantly
spaced along the mounting interface 32 of the electrical connector 24.
[0034] The pairs 57 of electrical signal contacts 56 may be differential
signal pairs, or the signal contacts 56 can be provided as single-ended
contacts. The signalcontacts 56 are positioned edge-to-edge along a common
centerline CL. Six differential signal pairs 57 are illustrated, however
the connector 24 can include any number of differential signal pairs
extending along the centerline CL, such as two, three, four, five, six, or
more. 



[0035] Referring now to Figs. 4A-5B, the ground plate 62 includes at least
one rib 74, such as a plurality of ribs 74 supported by the plate body 64.
In accordance with the illustrated embodiment, each rib 74 is stamped or
embossed into the body 64, and is thus integral with the body 64 Thus, the
ribs 74 can further be referred to as embossments. As illustrated, each rib
74 defines a first surface 75 that defines a projection 76 extending
laterally inwardly (e.g., into the IMLA 40) from the inner surface 72, and
an opposed second surface 77 that defines a corresponding divot 78 or
recessed surface extending into the outer surface 70 of the ground plate
body 64. Otherwise stated, the body 64 includes a plurality of projections
76 projecting laterally from the inner surface, and further includes a
plurality of divots 78, corresponding to the plurality of projections 76,
recessed in the outer surface 70. The ribs 74 define respective enclosed
outer perimeters 80 that are spaced from each other along the ground plate
body 64. Thus, the ribs 74 are fully contained in the plate body 64. [0036]
The ribs 74 define a front or first portion 82 disposed proximate to the
mating ends 66, and a rear or second portion 84 that is disposed proximate
to the mounting ends 68. The front and rear portions 82 and 84 define a
respective front or first terminal end 83, and a rear or second terminal
end 85. The ribs 74 thus define a length extending between the first end
second terminal ends 83 and 85. As illustrated, the ribs 74 can have
different lengths along the ground plate body 64. For instance, those ribs
74 disposed at an upper or first end of the ground plate body 64 are longer
than the ribs 74 that are disposed at a lower or second end of the ground
plate body 64. In accordance with the illustrated embodiment, the length of
each ribs 74 decreases along a direction from the upper or first end to the
lower or second end of the ground plate body 64. [0037] The ribs 74 can
extend along a direction that includes one or more of a horizontal or
lateral direction, a vertical or transverse direction, and an angled
direction having both lateral and transverse directional components. For
instance, as illustrated, the front portions 82 of some of the ribs 74
extend along a lateral rearward or direction from a location proximate to
the mating ends 66 to the rear portion 84. The rear portion 84extends along
a second direction that is laterally rearward and transversely down from
the front portion 82 to a location proximate to the mounting ends 68. The
rear portion 84 



extends at an angle between 90 and 180 with respect to the front portion
82. It should be appreciated that one or more of the ribs 74, for instance
the bottommost rib 74 shown in Fig. 4B, extends only longitudinally. It
should be further appreciated that one or more of the ribs 74 can further
extend along a third transverse direction, for instance at a location
proximate to the mounting ends 68. [0038] Referring now to Figs. 4A-6C, the
electrical signal contacts 56 are aligned or arranged in a first
transverse- longitudinal plane T-Ll that includes the common centerline CL,
and the ground plate body 64 is oriented in a second
transverse-longitudinal ground plane T-L2 that extends substantially
parallel to the first plane T-Ll, and is laterally outwardly offset or
spaced from the first plane T-Ll . The projection 76 of each rib 74 extends
laterally inward from the inner surface 72 of the ground plate body 64
toward the first plane T-Ll. The projections 76 can extend laterally from
the inner surface 72 a distance sufficient such that a portion of each
projections 76 extends into the first plane T-Ll and is thus co-planar with
the signal contacts 56 (or a portion of the signal contacts 56), but less
than the thickness of the leadframe housing 54 such that the projections 76
are recessed with respect to the outer surface 73 (see Fig. 3B). The
projections 76 are aligned with the gaps 59 disposed between adjacent pairs
57 of signal contacts 56, such that the portion of each projection 76 that
extends into the first plane TLl between adjacent pairs 57 is disposed in a
corresponding one of the gaps 59. [0039] The ground plate 62 includes a
first neck 6 1 extending between the ground plate body 64 and each mating
end 66, and a second neck 63 extending between the ground plate body 64 and
each mounting end 68. In particular, each first neck 6 1 extends laterally
inward from the second plane T-L2 toward the first plane T-Ll along a
longitudinally forward direction from the ground plate body 64, such that
the mating ends 66 lie in the first plane T-Ll and are thus co-planar with
the mating ends 58 of the signal contacts 56. Likewise, the second neck 63
extends laterally inward from the second plane T-L2 toward the first plane
T-Ll along a transversely downward direction from the ground plate body 64,
such that the mounting end 68 lies in the first plane T-Ll, and is thus
coplanar with the mounting ends 60 of the signal contacts 56.[0040] Each
rib 74 defines a cross-sectional distance D that extends along the 



second plane T-L2 in a direction normal to the outer perimeter 80. The
distance D can be consistent along the length of a given rib 74, as
illustrated in the lowermost rib 74 shown in Fig. 4A. Alternatively, the
distance D can vary along the length of a given rib between the front and
rear ends 83 and 85, respectively. For instance, the distance D can be
smaller at the rear portion 84 than at the front portion 82. Otherwise
stated, the distance D can increase along the length of the rib 74 from the
rear portion 84 to the front portion 82. Likewise, the gap 59 disposed
between adjacent pairs 57 of signal contacts 56 can increase along a
direction from the mounting ends 60 toward the mating ends 58 so as to
accommodate the increasing cross-sectional distance D of the ribs 74.
[0041] With continuing reference to Figs. 4A-6C, and in particular to Figs.
6B-C, each rib 74 can include at least one wall 88. The wall 88 includes
opposed outer wall portions 90 that each extend laterally from the inner
surface 72 at the outer perimeter 80, and can converge toward each other
along their direction of extension from the inner surface 72. When the
ground plate 62 is installed in the IMLA, the outer wall portions 90 extend
into a corresponding one of the gaps 59 between adjacent pairs 57 of signal
contacts 56. As illustrated, the outer wall portions 90 can be beveled or
curved. Furthermore, the curvature of each rib 74 can vary along its
length. The outer wall portions 90 define from a proximal end 92 of the rib
74, and terminate at a middle wall portion 96 that is connected between the
outer wall portions 90. The proximal end 92 of the rib 74 is the portion of
the rib 74 that extends from the inner surface 72 at a location proximate
to the inner surface 72. [0042] The middle wall portion 96 is thus disposed
at a location that is laterally offset with respect to the inner surface 72
of the ground plate body 64. In accordance with the illustrated embodiment,
the middle wall portion 96 defines a distal end 98 of the rib 74 that lies
in the first plane T-LI. The middle wall portion 96 can include a curved
portion along a direction extending normal to the signal contacts 56 that
define the corresponding gap 59, or can alternatively or additionally
include a flat portion along a direction extending normal to the signal
contacts 56 that define the gap 59. In this regard, it should be
appreciated that the middle wall portion 96 can alternatively be entirely
curved along a 



direction extending normal to the signal contacts 56 that define the
corresponding gap 59, or entirely flat along a direction extending normal
to the signal contacts 56 that define thegap 59. Thus, the ribs 74 can
define curvatures that vary from each other. It should thus be appreciated
that the ribs 74 can be curved or tapered, and thus devoid of sharp edges
that are out of plane T Ll with respect to the differential signal contacts
56. Furthermore, each rib 74 can be spaced at a consistent distance along
its length from its adjacent signal contacts 56 that define the
corresponding gap 59. Moreover, each rib 74 can be spaced from its adjacent
signal contacts 56 a distance that is substantially equal to the distance
that one or move up to all of the other ribs 74 are spaced from their
adjacent signal contacts. [0043] While the middle wall portion 96 can lie
in the first plane T-Ll as illustrated, it should be appreciated that the
rib 74 could alternatively terminate at the distal end 98 which is
positioned inward of, or past, the first plane T-Ll. In accordance with the
illustrated embodiment, the middle wall portion 96 extends at substantially
a constant lateral distance LD from the inner surface 72 of the ground
plate 62 that is substantially equal to the lateral distance between the
second plane T-L2 and the first plane T-Ll. [0044] It should be appreciated
that a portion of each rib 74 can overlap the electrical signal contacts 56
that define the corresponding gap 59 with respect to an axis extending
through the signal contacts 56 in a direction perpendicular to and between
the first and second planes T-Ll and T-L2. Alternatively, the ribs 74 can
be wholly contained between the axes extending through the signal contacts
56 in a direction perpendicular to and between the first and second planes
T-Ll and T-L2. For instance, In accordance with the illustrated embodiment,
the proximal end 92 of each rib 74 is positioned inward with respect to the
corresponding signal contacts 56 that define the gap 59. Accordingly, a
lateral axis Ll that extends through the proximal ends 92 one or more ribs
74 also extends through the corresponding gap 59, and not one of the signal
contacts 56 that defines the gap 59. Alternatively, the proximal ends 92
could be disposed outward or in line with respect to the corresponding
signal contacts 56 that define the gap 59. Accordingly, the lateral axis Ll
that extends through the proximal ends 92 or other locations of the rib 74
can also extend through one or both signal contacts 56 that defines the
corresponding gap 



59. [0045] With continuing reference to Figs. 4A-6C, each rib 74 can define
a first width Wl extending along a direction parallel to the ground plate
plane T-L2 at the proximal end 92, and a second width W2 extending along
the direction parallel to theground plate plane T-L2 at the distal end 98
that is less than the first width Wl in accordance with the illustrated
embodiment. The widths Wl and W2 of at least one rib 74 can be less than,
greater than, or substantially equal to one or both of the corresponding
widths Wl and W2 of one or more of the other ribs 74. [0046] While the ribs
74 are illustrated as extending continuously from their respective front
end 83 to their rear ends 85, it should be appreciated that one or more up
to al! of the ribs 74 can be discontinuous or segmented between the front
and rear ends 83 and 85. For instance, as illustrated in Fig. 8, one or
more the ribs 74 can be provided as separate rib segments 74a and 74b, each
defining respective enclosed perimeters 80a and 80b spaced from each other
between the corresponding mating end 66 and mounting end 68. Alternatively
or additionally, the middle wall portion 96 of a given rib 74 can project a
distance from the inner surface 72 that varies along the length of the rib
74 between the front end 83 and the rear end 85. [0047] While Figs. 6B-C
show the Ieadframe housing 54 over molded onto the signal contacts 56 and
the ground plate 62, it should be appreciated that the signal contacts 56,
the ground plate 62, or both the signal contacts 56 and the ground plate 62
can be discreetly attached to the Ieadframe housing 54. Furthermore, while
the ground plate 62 is shown as abutting the leadframe housing 54 along its
length, the ground plate 62 can alternatively be supported by the Ieadframe
housing 54 at discrete locations of the ground plate 62, such that one or
more air gaps are disposed between the housing 54 and the ground plate 62
and desired locations. For instance, an air gap between the Ieadframe
housing 54 and the ribs 74 would allow for clearance of the ribs 74 when
the ground plate 62 is attached to the Ieadframe housing 54. It should be
further appreciated that such air gaps could further be provided when the
Ieadframe housing 54 is over molded onto the ground plate 62. Likewise,
while the signal contacts 56 are shown as abutting the Ieadframe housing 54
along their length, the signal contacts 56 can alternatively be 



supported by the Ieadframe housing 54 at discrete locations of the signal
contacts 56, such that air gaps are disposed between the housing 54 and the
signal contacts and desired locations. It should be further appreciated
that such air gaps could further be provided when the Ieadframe housing 54
is over molded onto the signal contacts 56. [0048] Referring now to Figs.
7A-B, the electrical connector 24 is illustrated as including a plurality
of IMLAs 40 of the type described above. Four IMLAs 40 areillustrated
having electrical contacts 44 that extend along respective common
centerlines CL, though it should be appreciated that the connector 24 can
include as many IMLAs 40 as desired. Each IMLA can include as many
electrical signal contact pairs 57 and interleaved ribs 74 as desired.
Thus, one or more up to all of the IMLAs 40 can include a ground plate 62
of the type described above. The IMLAs 40 include a first-type of IMLAs 4OA
that are substantially identically constructed and a second type of IMLAs
4OB that substantially identically constructed. The IMLAs 4OA and 4OB are
alternately arranged along the lateral direction A. In accordance with the
illustrated embodiment, the signal contacts 56 of the first IMLAs 4OA are
staggered with respect to the signal contacts 56 of the second IMLAs 4OB.
Accordingly, the gaps 59 between adjacent signal pairs 57 of the first
IMLAs 40a are staggered with respect to the gaps 59 of the second IMLAs
4OB. It should be appreciated that the mating ends 66 and mounting ends 68
can extend from any position along the ground plate body 64 as desired,
such that the mating ends 66 are disposed between and aligned with the
mating ends 58 of the signal contacts 56 in the manner described above, and
the mounting ends 68 are disposed between and aligned with the mounting
ends 60 of the signal contacts 56 in the manner described above. [0049] For
instance, in accordance with one embodiment, the mating ends 46 of the
first IMLAs 4OA are arranged in a repeating G-S-S-G-S-S pattern in a
direction along the common centerline CL from the top of the mating
interface 30 toward the bottom of the mating interface 30, whereby "G"
denotes electrical ground contact mating ends 66 and "S" denotes electrical
signal contact mating ends 58. Furthermore, in accordance with one
embodiment, the mating ends 46 of the second IMLAs 4OB are arranged in a
repeating S-S-G-S-S-G pattern in a direction along the common centerline CL
from the top end of the mating interface 30 toward the bottom of the mating
interface 30, whereby "G" 



denotes electrical ground contact mating ends 66 and "S" denotes electrical
signal contact mating ends 58. [0050] It should thus be appreciated that a
method of producing an electrical connector includes the steps of 1)
providing a plurality of electrical signal contacts 56, 2) retaining the
electrical signal contacts 56 in the leadframe housing 54 along the first
plane T-Ll so as to define gaps 59 disposed between adjacent pairs of
electrical signal contacts 56, 3) providing a ground plate 62 having a
ground plate body 64 that defines first and second opposed surfaces 72 and
70, respectively, 4) stamping a plurality of ribs 74 into thesecond surface
70 of the ground plate body 64 such that the ribs 74 define first and
second opposed surfaces 75 and 77, respectively, wherein the first surface
75 of each rib 74 projects out from the first surface 72 of the ground
plate body 64, and the second surface 77 of each rib is recessed in the
second surface 70 of the ground plate body 64 and 5) attaching the ground
plate 62 to the leadframe housing 54 such that the ground plate body 64 is
oriented in the second plane T-L2 that is offset with respect to the first
plane T-Ll, and the first surface 75 of each rib 74 projects toward a
respective one of the gaps 59 defined by the adjacent pairs 57 of
electrical signal contacts 56. [0051] The ground plate 62 is a wide
continuous conductor, and is wider than the ground contacts of an
electrical connector that is substantially identical with respect to the
electrical connector 24, with the exception that the substantially
identical electrical connector does not include the ground plate 62, but
instead includes discrete ground contacts extending in the gaps 59 that
define opposing ground mating ends and ground mounting ends as described in
U.S. Patent No. 7,497,736. Accordingly, it should be appreciated that the
electrical connector 24 can be modified with respect to substantially
identical electrical connector, with the exception that the electrical
connector 24 is devoid of discrete ground contacts in favor of the ground
plate 62 having ribs 74 that extend between adjacent pairs 57 of signal
contacts 56. Thus, the electrical connector 24 is an improvement over
shieldless, high density, right-angle electrical connectors that have
discrete ground contacts without significantly lowering impedance matching
and without significantly increasing inductance. In accordance with
embodiments of the present invention, the impedance of the electrical
connector 24 is not significantly altered with 



respect to a pre-modifed connector, inductance of the electrical connector
24 is lower than the ground contacts in the same pre-modified connector,
crosstalk of the electrical connector 24 is lower as compared to the same
pre-modified connector, and the overall dimensions of the electrical
connector 24 are the same as those of the pre-modified connector [0052J For
instance, it is believed that the ground plate 62 provides a lowimpedance
common path that intercepts and dissipates stray electro-magnetic energy
between signal contacts 56 that otherwise would have been a source for
cross talk. It is believed that a connector that incorporates the IMLAs 40
as described above can operate at 13 GHz with acceptable worst-case,
multi-active crosstalk on a victim pair of no morethan six percent, for
instance less than one percent, such as 0.4 percent. Worst case,
multiactive crosstalk may be determined in the manner described in U.S.
Patent No. 7,497,736. [0053] The foregoing description is provided for the
purpose of explanation and is not to be construed as limiting the
invention. While various embodiments have been described with reference to
preferred embodiments or preferred methods, it is understood that the words
which have been used herein are words of description and illustration,
rather than words of limitation. Furthermore, although the embodiments have
been described herein with reference to particular structure, methods, and
embodiments, the invention is not intended to be limited to the particulars
disclosed herein. Those skilled in the relevant art, having the benefit of
the teachings of this specification, may affect numerous modifications to
the invention as described herein, and changes may be made without
departing from the spirit and scope of the invention as defined by the
appended claims.What is Claimed: 1. An electrical connector comprising: a
dielectric housing; a plurality of electrical signal contacts carried by
the dielectric housing and arranged along a first plane, wherein the signal
contacts define signal pairs such that a respective gap is disposed between
adjacent signal pairs; a ground plate carried by the dielectric housing,
the ground plate including a ground plate body oriented in a second plane
that is substantially parallel to the first plane 



and offset from the first plane, the ground plate body defining first and
second opposed surfaces, the ground plate including at least one rib that
defines first and second opposed surfaces, wherein the first surface of the
rib projects from the first surface of the ground plate body in a direction
toward the gap, and the second surface is recessed into the second surface
of the ground plate body. 2. The electrical connector as recited in claim
1, wherein the dielectric housing is a leadframe housing over molded onto
the electrical signal contacts. 3 . The electrical connector as recited in
claim 2, wherein the ground plate is discretely attached to the leadframe
housing. 4. The electrical connector as recited in claim 1, wherein the at
least one rib defines a curved outer wall portion. 5. The electrical
connector as recited in claim 1 further comprising a plurality of
electrical signal pairs defining respective gaps between adjacent
electrical signal pairs, wherein the ground plate defines a plurality of
ribs that defines opposed first and second surfaces, wherein the first
surface of each rib projects from the first surface of the ground plate
body in a direction toward a corresponding one of the gaps, and the second
surface of each rib is recessed into the second surface of the ground plate
body. 6. The electrical connector as recited in claim 5, wherein at least
one of the ribs extends along a length that is different with respect to at
least one of the other ribs.7. The electrical connector as recited in claim
5, wherein the ribs each have a portion that is disposed in the first
plane, and the portion that is disposed in the first plane of at least one
of the ribs has a curvature that is different than the first plane of at
least one of the other ribs. 8. The electrical connector as recited in
claim 5, wherein at least one of the ribs is segmented. 9. The electrical
connector as recited in claim 1, wherein the electrical signal contacts
define respective mating ends and mounting ends, and the ground plate
includes respective mating ends and mounting ends extending from the ground
plate body and disposed in the first plane 10. The electrical connector as
recited in claim 1, wherein the electrical connector has 



the same overall dimension as a substantially identically constructed
electrical connector that does not include the ground plate and instead
includes discrete a electrical ground contact disposed in the gap 11. The
electrical connector as recited in claim 1, wherein the pairs of electrical
signal contacts comprise differential pairs. 12. The electrical connector
as recited in claim 1, wherein the electrical signal contacts are
right-angle contacts. 13. An electrical connector comprising: an organizer;
and a plurality of insert molded leadframe assemblies (IMLAs) retained by
the organizer, each insert molded leadframe assembly including; a
dielectric housing; a plurality of electrical signal contacts carried by
the dielectric housing and arranged along a first plane, wherein the signal
contacts are arranged in pairs such that respective gaps are disposed
between adjacent pairs of signal contacts, the signal contacts defining
respective mating ends and mounting ends; a ground plate carried by the
dielectric housing, the ground plate including a ground plate body oriented
in a second plane that is substantially parallel to the first planeand
offset from the first plane, .the ground plate body defining first and
second opposed surfaces, the ground plate including: a plurality of ribs
that each defines first and second opposed surfaces, wherein the first
surface of each rib projects from the first surface of the ground plate
body in a direction toward a respective one of the gaps, and the second
surface is recessed into the second surface of the ground plate body; a
plurality of mating ends extending from the ground plate body and offset
from the ground plate body so as to extend in the respective gaps in the
first plane aligned with the mating ends of the electrical signal contacts;
and a plurality of mounting ends extending from the ground plate body and
offset from the ground plate body so as to extend in the respective gaps in
the first plane aligned with the mounting ends of the electrical signal
contacts, 



14. The electrical connector as recited in claim 13, wherein the plurality
of IMLAs includes a first type of IMLA and a second type of IMLA
alternately arranged wherein the signal contacts of the first type of IMLA
are staggered with respect to the signal contacts of the second type of
IMLA. 15. A method of producing an electrical connector, comprising the
steps of: providing a plurality of electrical signal contacts; retaining
the electrical signal contacts in a dielectric housing along a first plane
so as to define gaps disposed between adjacent pairs of electrical signal
contacts; providing a ground plate having a ground plate body that defines
first and second opposed surfaces; stamping a plurality of ribs into the
second surface of the ground plate body such that the ribs define first and
second opposed surfaces, wherein the first surface of each rib projects out
from the first surface of the ground plate body, and the second surface of
each rib is recessed in the second surface of the ground plate body;
attaching the ground plate to the dielectric housing such that the ground
plate body is oriented in a second plane offset with respect to the first
plane, and first surface of each rib projects toward a respective one of
the gaps defined by the adjacent pairs of electrical signal contacts. 


