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that receive the shield plates. The signal contacts extend along the mating
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between corresponding pairs of signal contacts to entirely peripherally sur-
round the pairs of signal contacts to provide electrical shielding for the pairs
of signal contacts.
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ELECTRICAL CONNECTOR SYSTEMS

[0001] The subject matter herein relates generally to electrical

connector systems.

[0002] Connector systems, such as backplane connector systems, are
typically used to connect a one printed circuit board, such as a backplane circuit
board, in parallel (perpendicular) with another printed circuit board, such as a
daughtercard circuit board. As the size of electronic components is reduced and
electronic components generally become more complex,. it is often desirable to fit
more components in less space on a circuit board or other substraté. Consequently, it
has become desirable to reduce the spacing between electrical contacts within
backplane connector systems and to increase the number of electrical contacts housed
within backplane connector systems. Accordingly, it is desirable to develop
backplane connector systems capable of operating at increased speeds, while also
increasing the number of electrical contacts housed within the backplane connector

system.

[0003] At increased speeds, problems arise with signal degradation,
such as from cross talk between electrical contacts within the backplane connector
systems. Electrical shielding is typically provided in the form of ground contacts
interspersed between the signal contacts, however such systems have limited success,

particularly at higher speeds.

[0004] The problem to be solved is a need for a backplane connector

system having improved electrical shielding and performance.

[0005] The solution is provided by an electrical connector system
including a backplane connector having a housing, signal contacts held by the housing
~and shield plates held by the housing. The housing includes a front and a rear. The
housing includes signal channels extending along mating axes thereof between the
froﬁt and the rear. The signal channels receive corresponding signal contacts. The

housing includes slots that receive the shield plates. The signal contacts extend along
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the mating axes and are arranged in pairs carrying differential signals. The shield
plates are electrically conductive and extend generally parallel to the mating axes
between corresponding pairs of signal contacts to entirely peripherally surround the

pairs of signal contacts to provide electrical shielding for the pairs of signal contacts.

[0006] The invention will now be described by way of example with

reference to the accompanying drawings in which:

[0007] Figure 1 illustrates an electrical connector system formed in

accordance with an exemplary embodiment.

[0008] Figure 2 is a front perspective view of a contact module for a

daughtercard connector of the electrical connector system shown in Figure 1.

[0009] Figure 3 is a front perspective view of a portion of a

backplane connector of the electrical connector system shown in Figure 1.

[0010] Figure 4 is a front view of a portion of the backplane

connector shown in Figure 3.

[0011] Figure 5 is a side view of a portion of the electrical connector

system.

[0012] Figure 6 is a front perspective view of a backplane connector

formed in accordance with an exemplary embodiment.

[0013] Figure 7 is a rear perspective view of the backplane

connector.

[0014] Figure 8 is a rear perspective view of the backplane

connector.

[0015] In one embodiment, an electrical connector system is-
provided including a baékplane connector having a housing, signal contacts held by

the housing and shield plates held by the housing. The housing includes a front and a
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rear. The housing includes signal channels extending along mating axes thereof
between the front and the rear. The signal channels receive corresponding signal
contacts. The housing includes slots that receive the shield plates. The signal
contacts extend along the mating axes and are arranged in pairs carrying differential
signals. The shield plates are electrically conductive and extend generally parallel to
the mating axes between corresponding pairs of signal contacts to entirely
peripherally surround the pairs of signal contacts to provide electrical shielding for the

pairs of signal contacts.

[0016] Optionally, the signal contacts may extend lengths within the
signal channels with the shield plates entirely surrounding the pairs of signal contacts
along the entire lengths of the signal contacts. The shield plates may form prism
shaped cavities entirely peripherally surrounding corresponding pairs of signal
contacts. Each shield plate may surround more than one pair of signal contacts. The

shield plates may engage at least two other shield plates.

[0017] In another embodiment, an electrical connector system is
provided having a backplane connector including a housing, signal contacts held by
the housing and shield plates held by the housing. The housing includes a front and a
rear and opposite first and second sides extending between the front and the rear. The
signal contacts are arranged in pairs carrying differential signals arranged in columns
parallel to the first and second sides. The shield plates are electrically conductive.
The shield plates have a wavy configuration between a first edge and a second edge.
The shield plates extend between the first and second edges generally along the
columns of the signal contacts such that the shield plates provide electrical shielding
between pairs of the signal contacts. The shield plates are arranged in the housing
such that the shield plates entirely peripherally surround the pairs of ‘signal contacts to

provide electrical shielding for the pairs of signal contacts.

[0018] In a further embodiment, an electrical cbnnector system is
‘provided including a backplane connector having a housihg, signal contacts held by

the housing and shield plates held by the housing. The housing includes a front and a
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rear and opposite first and second sides extending between the front and the rear. The
signal contacts are arranged in pairs carrying differential signals. The pairs of signal
contacts are arranged in columns generally parallel to the first and second sides. The
pairs of signal contacts are arranged in rows generally perpendicular to the first and
second sides. The shield plates are electrically conductive and extend between
columns of the pairs of signal contacts and between rows of the pairs of signal
contacts such that the shield plates entirely peripherally surround the pairs of signal

contacts to provide electrical shielding for the pairs of signal contacts.

[0019] Figure 1 illustrates an electrical connector system 100 formed
in accordance with an exemplary embodiment. The electrical connector system 100
includes a backplane connector 102 and a daughtercard connector 104 that are used to
electrically connect a backplane circuit board 106 and a daughtercard circuit board
108. While the electrical connector system 100 is described herein with reference to
backplane connectors 102 and daughtercard connectors 104, it is realized that the
subject matter herein may be utilized with different types of electrical connectors
other than a backplane connector or a daughtercard connector. The backplane
connector 102 and the daughtercard connector 104 are merely illustrative of an
exemplary embodiment of an electrical connector system 100 that interconnects a
particular type of circuit board, namely a backplane circuit board, with a daughtercard

circuit board.

[0020] In alternative embodiments, other types of electrical
connectors may be utilized. The electrical connectors may be used to electrically
connect other types of circuit boards, other than backplane and daughtercard circuit
boards. In other alternative embodiments, rather than having board mounted
electrical connectors, the electrical connector system 100 may be utilized with one or

more cable mounted connectors.

[0021] In the illustrated embodiment, the backplane connector 102
constitutes a header connector mounted to the backplane circuit board 106. The

backplane connector 102 is received in a chamber 110 of the daughtercard connector
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104 when mated. When the connectors 102, 104 are mated, the daughtercard circuit
board 108 is oriented generally perpendicular with respect to the backplane circuit

board 106.

[0022] The daughtercard connector 104 constitutes a right angle
connector wherein a mating interface 112 and mounting interface 114 of the
daughtercard connector 104 are oriented perpendicular to one another. The
daughtercard connector 104 is mounted to the daughtercard circuit board 108 at the
mounting interface 114. Other orientations of the interfaces 112, 114 are possible in

alternative embodiments.

[0023] The backplane connector 102 includes a mating interface 116
and a mounting interface 118 that are oriented generally parallel to one another. The
backplane connector 102 is mounted to the backplane circuit board 106 at the
mounting interface 118. Other orientations of the interfaces 116, 118 are possible in

alternative embodiments.

[0024] The backplane connector 102 includes a housing 120. The
housing 120 has a mating end 122, also referred to herein as a front 122, that is loaded
into the chamber 110 during mating. The housing 120 has a mounting end 124, also
referred to herein as a rear 124, which is mounted to the backplane circuit board 106.
The housing 120 holds a plurality of individual signal contacts 126 (shown in Figure
3) that extend between the mating interface 116 and the mounting interface 118. In an
exemplary embodiment, the signal contacts 126 are arranged in pairs carrying
differential signals. The housing 120 holds a plurality of shield plates 128 (shown in
Figure 3) that extend between the mating interface 116 and the mounting interface

118.

[0025] The housing 120 includes opposite first and second sides 130,
132 and opposite first and second ends 134, 136. The backplane connector 102 may
be oriented such that the first and second ends 134, 136 define a top and a bottom of

the housing 120. Other orientations are possible, such as an orientation where the first
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and second sides 130, 132 define the top and bottom or where the front 122 and rear
124 define the top and bottom of the housing 120.

[0026] The housing 120 includes a plurality of signal channels 138
extending between the front 122 and the rear 124. The signal channels 138 extend
along mating axes 140 and receive the signal contacts 126. When the backplane
connector 102 and daughtercard connector 104 are mated, mating contacts 156 of the

daughtercard connector 104 are also received in the signal channels 138.

[0027] The housing 120 includes slots (not shown) that receive the
shield plates 128. The slots are sized and shaped to receive the shield plates 128. The
housing 120 includes a plurality of ground channels 142 extending between the front
122 and the rear 124. The ground channels 142 are open to the slots. The ground
channels provide access to the shield plates 128 held in the slots. The ground
channels 142 and slots extend along the mating axes 140 and receive portions of the
shield plates 128. When the backplane connector 102 and daughtercard connector
104 are mated, ground contacts 158 of the daughtercard connector 104 are also
received in the ground channels 142. Any number of ground channels 142 may be
provided. The ground channels 142 may be provided at any locations within the
housing 120. In an exemplary embodiment, the ground channels 142 are generally
positioned between pairs of signal channels 138, to correspond to positions of the
shield plates 128 and ground contacts 158 between pairs of the signal contacts 126
and mating contacts 156. For example, the ground channels 142 may be aligned in
rows and in columns with the signal channels 138. The columns may be generally
parallel to the sides 130, 132 and the rows may be generally perpendicular to the sides
130, 132.

[0028] The daughtercard connector 104 includes a housing 150
holding a plurality of contact modules 152 therein. The contact modules 152 hold
pairs 154 of individual mating contacts 156 that extend between the mating interface
112 and the mounting interface 114. The mating contacts 156 are configured to be

mated with and electrically connected to the signal contacts 126 of the backplane
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connector 102. The contact modules 152 hold the individual ground contacts 158 that
extend between the mating interface 112 and the mounting interface 114. The ground
contacts 158 are configured to be mated with, and electrically connected to, the shield

plates 128 of the backplane connector 102.

[0029] As described in further detail below, the shield plates 128
entirely peripherally surround the pairs of signal contacts 126 to provide electrical
shielding for the pairs of signal contacts 126. In an exemplary embodiment, entire,
360° shielding is provided by the shield plates 128 along the length of the signal
contacts 126. The shield plates 128 surround portions of the mating contacts 156
when the connectors 102, 104 are mated. The shield plates 128 provide shielding
along the entire mating interface with the mating contacts 156. The shield plates 128
may control electrical characteristics at the mating interfaces 112, 116, such as by

controlling cross talk, signal radiation or other electrical characteristics.

[0030] Figure 2 is a front perspective view of one of the contact
modules 152 formed in accordance with an exemplary embodiment. The mating
contacts 156 and ground contacts 158 are shown extending from the mating interface
112 and the mounting interface 114. In an exemplary embodiment the contact module
152 includes a dielectric body 160 holding the mating contacts 156 and ground
contacts 158. In an exemplary embodiment, the dielectric body 160 is over molded
over the mating contacts 156 and ground contacts 158. For exémple, the mating
contacts 156 and the ground contacts 158 may be initially held together as part of a
common lead frame that is over molded with a plastic material to form the dielectric
body 160. The contact module 152 may be manufactured by other methods or

processes in alternative embodiments.

[0031] At the mating interface 112, the mating contacts 156 have
mating portions 162 extending forward from a front edge 164 of the dielectric body
160. In the illustrated embodiment, the mating portions 162 constitute pins that are

configure to be mated with corresponding signal contacts 126 (shown in Figure 3).
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The mating portions 162 may be other types of contacts in alternative embodiments,

including sockets, spring beams,'or other types of contacts.

[0032] At the mounting interface 114 the mating contacts 156
including mounting portions 166 extending from a bottom edge 168 of the dielectric
body 160. In the illustrated embodiment, the mounting portions 166 constitute
compliant pins, such as eye of the needle contacts, configured to be inserted into the
daughter card circuit board 108 (shown in Figure 1). Other type of contacts may be
provided to define the mounﬁng portions 166 for terminating the mating contacts 156
to the daughter card circuit board 108. For example, surface mounting tails may be
provided to surface mount the mating contacts 156 to the daughter card circuit board

108.

[0033] At the mating interface 112, the ground contacts 158 have
mating portions 172 extending forward from the front edge 164 of the dielectric body
160. In the illustrated embodiment, the mating portions 172 constitute spring beams
that are configure to be mated with corresponding shield plates 128 (shown in Figure
3). The spring beams may be deflected and spring biased against the shield plates 128
when mated thereto. The mating portions 172 may be other types of contacts in

alternative embodiments, including pins, sockets, blades, or other types of contacts.

[0034] At the mounting interface 114 the ground contacts 158
including mounting portions 176 extending from the bottom edge 168 of the dielectric
body 160. In the illustrated embodiment, the mounting portions 176 constitute
compliant pins, such as eye of the needle contacts, configured to be inserted into the
daughter card circuit board 108 (shown in Figure 1). Other type of contacts may be
provided to define the mounting portions 176 for terminating the ground contacts 158
to the daughter card circuit board 108. For example, surface mounting tails may be
provided to surface mount the ground contacts 158 to the daughter card circuit board

108.

[0035] Figure 3 is a front perspective view of a portion of the

backplane connector 102 coupled to the backplane circuit board 106 with the housing
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120 removed to illustrate the signal contacts 126 and shield plates 128. The shield
plates 128 entirely peripherally surround the pairs of signal contacts 126 to provide
electrical shielding for the pairs of signal contacts 126.

[0036] The signal contacts 126 have mating portions 180 configured
to be mated with corresponding mating contacts 156 (shown in Figure 2). In the
illustrated embodiment, the mating portions 180 constitute sockets configured to
receive the mating contacts 156. The sockets are box-shaped to receive the mating
contacts 156 therein. The mating portions 180 have spring fingers 182 that press
against the mating contacts 156 when loaded therein. Other types of contacts may be
provided in alternative embodiments other than sockets for mating with corresponding
mating contacts 156. The signal contacts 126 including mounting portions 184
terminated to the backplane circuit board 106. In the illustrated embodiment, the
mounting portions 184 constitute complaint pins, such as eye of the needle pins.
Other types of contacts may be provided in alternative embodiments to define the
mounting portions 184. The mounting portions 184 are received in vias 186 in the
backplane circuit board 106 to electrically connect the signal contacts 126 to
corresponding traces on the backplane circuit board 106. The signal contacts 126
extend from a first side 188 of the backplane circuit board 106 to a tip 190 distal from
the first side 188. The tip 190 is located a length 192 from the first side 188. In an
exemplary embodiment, the length 192 is short enough that the signal contacts 126
remain interior of corresponding signal channels 138 (shown in Figure 1) of the

housing 120 (shown in Figure 1).

[0037] The shield piate 128 celectrically shields pairs of signal
contacts 126 from other pairs of signal contacts 126. The shield plate 128 extends
between a front edge 200 and a rear edge 202. In an exemplary embodiment, the rear
edge 202 abuts against the first side 188 of the backplane circuit board 106. The rear
edge 202 is position proximate to the rear 124 (shown in Figure 1) of the housing 120.
The front edge 200 is configured to be proximate to the front 122 (shown in Figure 1)
of the housing 120. In an exemplary embodiment, the shield plates 128 remain

interior of the housing 120.
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[0038] The shield plates 128 are elongated between a first edge 204
and a second edge 206. In an exemplary embodiment, the shield plates 128 are non-
planar. The shield plates 128 have a wavy configuration to pass between and along
pairs of Signal contacts 126. Optionally, the shield plates 128 may be located as far
from the signal contacts 126 as possible. For example, the shield plate_:s 128 may be

shaped to be positioned generally equidistant from adjacent signal contacts 126.

[0039] In an exemplary embodiment, each shield plate 128 includes a
plurality of walls 208 angled with respect to one another at lines of intersection 210.
In alternative embodiments, the walls 208 may have curved transitions rather than
angled transitions at the lines of intersection 210. In an exemplary embodiment, each
shield plate 128 extends along multiple pairs of signal contacts 126. The shield plates
128 engage other shield plates 128 to electrically common the shield plates 128
together. In an exemplary embodiment, the shield plates 128 form cavities 212
around the pairs of signal contacts 126. The cavities 212 may have any shape
depending on the shapes of the shield plates 128. In the illustrated embodiments, the
cavities 212 are prism-shaped extending along the lengths 192 of the signal contacts
126 from the first side 188 of the backplane circuit board 106 to the front edge 200 of
the shield plate 128. In the illustrated embodiment, the cavities 212 are hexagonal
prism-shaped defined by six walls 208 of corresponding shield plates 128. For
example, the cavities 212 may be formed by three walls 208 of one shield plate 128
and three walls 208 of an adjacent shield plate 128.

[0040] In an exemplary embodiment, the signal contacts 126 are
arranged in columns along column axes 214 and in rows along row axes 216. The
signal contacts 126 within each pair are aligned along the column axes 214. The
walls 208 of the shield plates 128 include separating walls 218 between pairs of signal
contacts 126 and transition walls 220 extending between separating walls 218. Some
of the separating walls 218 are positioned between signal contacts 126 in different
columns. Other separating walls 218 extend between pairs of signal contacts 126 in
different rows. The transition walls 220 extend therebetween and extend between

signal contacts 126 that are in different rows and in different columns. In an

-10-
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exemplary embodiment, column bi-sectors 222 are defined extending between signal
contacts 126 within the same column. The separating walls 218 extend along and/or
through the column bi-sectors 222. In an exemplary embodiment, row bisectors 224
are defined extending between signal contacts 126 within the same row. The
separating walls 218 extend along and/or thiough the row bi-sectors 224. Linking bi-
sectors 226 extend between nearest signal contacts 126 in different rows and in
different columns. The transition walls 220 extend along and/or through the linking
bi-sectors 226. In an exemplary embodiment, the transition walls 220 extend
generally perpendicular with respect to the linking bi-sectors 226. In an exemplary
embodiment, the separating walls 218 extend generally perpendicular to the row bi-
sectors 224. In an exemplary embodiment, the separating walls 218 extend generally

parallel to the column bi-sectors 222.

[0041] In an exemplary embodiment, within the backplane connector
102, the separating walls 218 of one shield plate 128 extend along, and abut against,
corresponding separating walls 218 of an adjacent shield plate 128. The transition
walls 220 of a given shield plate 128 generally extend between a separating wall 218
of a shield plate 128 to the left thereof and a separating wall 218 of a shield plate 128
to the right thereof.

[0042] Figure 4 is a front view of the backplane connector 102 with
the housing 120 (shown in Figure 1) removed to illustrate the layout of the signal
contacts 126 and shield plates 128. The pairs of signal contacts 126 are entirely
peripherally surrounded by the shield plates 128. No gaps or spaces, which could
allow EMI leakage between pairs of signal contacts 126, are provided through or
between the shield plates 128.

[0043] Figure 5 is a side view of the electrical connector system 100
showing the electrical path through the backplane and daughter card connectors 102,
104. The housing 120 and the housing 150 (both shown in phantom) are removed to
illustrate the signal contacts 126 and the mating contacts 156. The signal contacts 126

receive the ends of the mating contacts 156 therein. A mating interface, generally

-11-
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identified at numeral 250, is defined along a portion of the mating contacts 156

received in the signal contacts 126.

[0044] The signal contacts 126 extend the length 192 from the first
side 188. In an exemplary embodiment, the shield plates 128 extend from the first
side 188 a distance 252 generally beyond the tips 190 of the signal contacts 126. The
distance 252 is at least as long as the length 192 of the signal contacts 126 measured
from the first side 188 to provide electrical shielding along the entire length of the
signal contacts 126. The shield plates 128 provide shielding for portions of the
mating contacts 156, such as those portions of the mating contacts 156 at the mating

interface 250.

[0045] Figures 6 and 7 are front and rear perspective views of a
backplane connector 302 formed in accordance with an exemplary embodiment. The
backplane connector 302 may be used in place of the backplane connector 102

(shown in Figure 1) within the electrical connector system 100 (shown in Figure 1).

[0046] The backplane connector 302 includes a housing 320. The
housing 320 has a mating end 322, also referred to herein as a front 322, that is loaded
into the chamber 110 (shown in Figure 1) during mating. The housing 320 has a
mounting end 324, also referred to herein as a rear 324, which is mounted to the
backplane circuit board 106 (shown in Figure 1). The housing 320 holds a plurality of
individual signal contacts 326 that extend between the front 322 and the rear 324. In
an exemplary embodiment, the signal contacts 326 are arranged in pairs carrying
differential signals. The housing 320 holds a plurality of shield plates 328 (shown in
more detail in Figure 8) that extend between the front 322 and the rear 324. The
housing 320 includes opposite first and second sides 330, 332 and opposite first and
second ends 334, 336.

[0047] The housing 320 includes a plurality of signal channels. 338
extending between the front 322 and the rear 324. The signal channels 338 extend
along mating axes 340 and receive the signal contacts 326. When the backplane

connector 302 and daughtercard connector 104 are mated, mating contacts 156

-12-
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(shown in Figure 1) of the daughtercard connector 104 are also received in the signal

channels 338.

[0048] The housing 320 includes slots 344 that receive the shield
plates 328. The slots 344 are sized and shaped to receive the shield plates 328. The
slots 344 are open at the rear 324. The housing 320 includes a plurality of ground
channels 342 extending between the front 322 and the rear 324. The ground channels
342 are open to the slots 344. The ground channels 342 are open at the front 322 to
receive the ground contacts 158 (shown in Figure 1) of the daughtercard connector
104. The ground channels 342 and signal channels 338 are aligned in rows and in
columns. The columns may be generally parallel to the sides 330, 332 and the rows

may be generally perpendicular to the sides 330, 332.

[0049] As described in further detail below, the shield plates 328
entirely peripherally surround the pairs of signal contacts 326 to provide electrical
shielding for the pairs of signal contacts 326. In an exemplary embodiment, entire,
360° shielding is provided by the shield plates 328 along the length of the signal
contacts 326. The shield plates 328 may control electrical characteristics of the signal
paths of the signal contacts 326, such as by controlling cross talk, signal radiation or

other electrical characteristics.

[0050] Figure 8 is a rear perspective view of the backplane connector
302 illustrating some of the shield plates 328 poised for loading into the housing 320.
The shield plates 328 entirely peripherally surround the pairs of signal contacts 326 to
provide electrical shielding for the pairs of signal contacts 326. The shield plates 328

electrically shield pairs of signal contacts 326 from other pairs of signal contacts 326.

[0051] In an exemplary embodiment, the backplane connector 302
includes different types of shield plates 328 that are connected together to form
shielded pockets or cavities for the pairs of signal contacts 326. For example, in the
illustrated embodiment, the backplane connector 302 includes primary shield plates
350 and secondary shield plates 352. The secondary shield plates 352 extend

between, and électrically connect, two primary shield plates 350.

13-
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[0052] Each primary shield plate 350 extends between a front edge
400 and a rear edge 402. In an exemplary embodiment, the rear edge 402 may abut
against the backplane circuit board 106 (shown in Figure 1). The primary shield
plates 350 are elongated between a first edge 404 and a second edge 406. In an
exemplary embodiment, the primary shield plates 350 are non-planar. The primary
shield plates 350 have a wavy configuration to pass between and along multiple pairs

of signal contacts 326.

[0053] In an exemplary embodiment, each primary shield plate 350
includes a plurality of walls 408 angled with respect to one another. In alternative
embodiments, the walls 408 may have curved transitions rather than angled
transitions. In an exemplary embodiment, each primary shield plate 350 extends

along multiple pairs of signal contacts 326.

[0054] Each secondary shield plate 352 extends between a front edge
410 and a rear edge 412. In an exemplary embodiment, the rear edge 412 may abut
against the backplane circuit board 106. The secondary shield plate 352 is elongated
between a first edge 414 and a second edge 416. In an exemplary embodiment, the
secondary shield plate 352 is generally planar, for example along the legs at the first
and second edges 414, 416. The secondary shield plate 352 has a spring beam 418
having a curved shape. The spring beams 418 are received in corresponding ground
channels 342 (shown in Figure 6). The spring beams 418 are designed to be biased
against the ground contacts 158 (shown in Figure 1) to ensure electrical contact

between the shield plates 328 and the ground contacts 158.

[0055] The secondary shield plates 352 are positioned between, and-
engage, the primary shield plates 350 to electrically common the primary shield plates
350 together. The first and second edges 414, 416 are pressed against corresponding
walls 408 of the primary shield plates 350. In an exemplary embodiment, the shield
plates 328 form cavities 420 around the pairs of signal contacts 326. The cavities 420
may have any shape depending on the shapes of the shield plates 328. In the

illustrated embodiments, the cavities 420 are prism-shaped extending along the signal

-14-
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contacts 326. In the illustrated embodiment, the cavities 420 are octagonal prism-
shaped defined by three walls 408 of one primary shield plates 350, one secondary
shield plate 352, three walls 408 of another primary shield plates 350, and another
secondary shield plate 352.

[0056] In an exemplary embodiment, the signal contacts 326 are
arranged in columns along column axes 424 and in rows along row axes 426. The
signal contacts 326 within each pair are aligned along the column axes 424. The
primary shield plates 350 generally extend parallel to the row axes 426. The primary
shield plates 350 extend between pairs of signal contacts 326 within the same column.
The secondary shield plates 352 generally extend parallel to the column axes 424.
The secondary shield plates 352 extend between pairs of signal contacts 326 in
different columns. Optionally, the secondary shield plates 352 may be aligned, in-

column, with some signal contacts 326 and in-row with other signal contacts 326.

[0057] The pairs of signal contacts 326 are entirely peripherally
surrounded by the shield plates 328. No gaps or spaces, which could allow EMI
leakage between pairs of signal contacts 326, are provided through or between the
shield plates 328.

-15-
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WHAT IS CLAIMED IS:
1. An electrical connector system (100) comprising:

‘a backplane connecto (102) comprising a housing (120), signal
contacts (126) held by the housing and shield plates (128) held by the housing;

the housing includes a front (122) and a rear (124), the housing
includes signal channels (138) extending along mating axes (140) thereof between the
front and the rear, the signal channels receive corresponding signal contacts, the

housing includes slots that receive the shield plates;

the signal contacts extend along the mating axes, the signal contacts

are arranged in pairs carrying differential signals;

the shield plates are electrically conductive, the shield plates extend
generally parallel to the mating axes between corresponding pairs of signal contacts to
entirely peripherally surround the pairs of signal contacts to provide electrical

shielding for the pairs of signal contacts.

2. The electrical connector system (100) of claim 1, wherein the
signal contacts (126) extends lengths within the signal channels (138), the shield
plates (128) entirely surrounding the pairs of signal contacts along the entire lengths

of the signal contacts.

3. The electrical connector system of claim (100), wherein the
shield plates (128) have a front edge (202) and a rear edgé, the front edge being
proximate the front (122) of the housing, the rear (124) edge being proximate the rear
of the housing,

4, The electrical connector system (100) of claim 1, wherein the
shield plates (128) form prism shaped cavities entirely peripherally surrounding

corresponding pairs of signal contacts.
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5. The electrical connector system (100) of claim 1, wherein each

shield plate (128) bounds more than one pair of signal contacts (126).

6. The electrical connector system (100) of claim 1, wherein the

shield plates (128) are configured to engage at least two other shield plates.

7. The electrical connector system (100) of claim 1, wherein the
pairs of signal contacts (126) are arranged in columns and rows, the pairs of signal

contacts in adjacent columns being in different rows.

8. The electrical connector system (100) of claim 7, wherein the
shield plates (128) are oriented along column bi-sectors (222) extending between
signal contacts (126) within the same column, along row bisectors (224) extending
between signal contacts within the same row, and along linking bi-sectors (226)

extending between nearest signal contacts in different rows and different columns.

9. The electrical connector system (100) of claim 1 further
comprising a backplane ciréuit board (106), the backplane connector (102) being
mounting to the backplane circuit board, the signal contacts (126) being terminated to
the backplane circuit board and extending from a first side (188) of the backplane
circuit board, the shield plates being terminated to the backplane circuit board and
extending from the first side of the backplane circuit board, the shield plates (128)
extending a distance (252) from the first side, the distance being at least as long as a

length of the signal contacts measured from the first side.

10.  The electrical connector system (100) of claim 1, wherein the
housing (120) includes opposite first and second sides (130,132) and opposite first
and second ends (134, 136) extending between the front (122) and the rear (124) of
the housing, the shield plates (128) having a wavy configuration between first and
" second edges 204, 206, the first edge being positioned proximate to the first side or
the first end, the second edge being positioned proximate to the second side or the

second end, the shield plates passing along at least two pairs of signal contacts.

-17-



PCT/US2013/066535

WO 2014/066591

8LL



PCT/US2013/066535

WO 2014/066591

216

9%l



WO 2014/066591 PCT/US2013/066535

3/6




PCT/US2013/066535

WO 2014/066591

/6

4

871
261

061
821

gl




WO 2014/066591 PCT/US2013/066535




WO 2014/066591 PCT/US2013/066535

6/6

FIG. 8



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2013/066535

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO1R13/6585
ADD. HO1R13/6463 HO1R13/6587

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO1R

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

[DE]) 14 July 2010 (2010-07-14)
figure 2

paragraph [0019]

paragraph [0036]

figures 11,13

30 April 2004 (2004-04-30)
figures 1,2

AL) 2 February 2006 (2006-02-02)
figure 4a

EP 2 207 244 A2 (ERNI ELECTRONICS GMBH

US 2009/203259 Al (NGUYEN HUNG THAI [US]
ET AL) 13 August 2009 (2009-08-13)

JP 2004 134312 A (JAPAN AVIATION ELECTRON)

US 2006/024984 Al (COHEN THOMAS S [US] ET

1,3

1-6,8-10

1-6

1,3,5,6

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

14 January 2014

Date of mailing of the international search report

23/01/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Hugueny, Bertrand

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2013/066535

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

EP 1 263 091 A2 (ERNI ELEKTROAPP [DE])
4 December 2002 (2002-12-04)

figures 1,2b

DE 20 2012 007577 Ul (ROSENBERGER
HOCHFREQUENZTECH [DE])

13 September 2012 (2012-09-13)

figure 9

US 6 323 430 B1 (FINONA MICHAEL SANTOS
[US]) 27 November 2001 (2001-11-27)
figures 1-7

WO 2011/029428 A1 (ERNI ELECTRONICS GMBH
[DE]; LAPPOEHN JUERGEN [DE])

17 March 2011 (2011-03-17)

figure 8

DE 10 2005 057905 Al (TYCO ELECTRONICS
CORP [US]) 8 June 2006 (2006-06-08)
figure 5

1-5,7

10

10

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2013/066535
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 2207244 A2 14-07-2010  EP 2207244 A2 14-07-2010
US 2010178802 Al 15-07-2010

US 2009203259 Al 13-08-2009  EP 2250707 Al 17-11-2010
US 2009203259 Al 13-08-2009
WO 2009102415 Al 20-08-2009

JP 2004134312 A 30-04-2004 JP 3677603 B2 03-08-2005
JP 2004134312 A 30-04-2004

US 2006024984 Al 02-02-2006 CA 2592264 Al 06-07-2006
CN 101120491 A 06-02-2008
CN 101882717 A 10-11-2010
EP 1831970 A2 12-09-2007
IL 184200 A 29-12-2011
JP 2008526034 A 17-07-2008
US 2006024984 Al 02-02-2006
US 2007149057 Al 28-06-2007
US 2009061684 Al 05-03-2009
US 2011076860 Al 31-03-2011
WO 2006071890 A2 06-07-2006

EP 1263091 A2 04-12-2002 AT 313863 T 15-01-2006
EP 1263091 A2 04-12-2002
US 2003008561 Al 09-01-2003

DE 202012007577 Ul 13-09-2012  NONE

US 6323430 Bl 27-11-2001  NONE

WO 2011029428 Al 17-03-2011 CN 102725920 A 10-10-2012
DE 102009040487 Al 24-03-2011
EP 2476165 Al 18-07-2012
JP 2013504171 A 04-02-2013
KR 20120083383 A 25-07-2012
US 2012202380 Al 09-08-2012
WO 2011029428 Al 17-03-2011

DE 102005057905 Al 08-06-2006  CN 1815817 A 09-08-2006
DE 102005057905 Al 08-06-2006
TW 1361523 B 01-04-2012
US 2006121749 Al 08-06-2006

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

