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(57) Abstract: A mezzanine receptacle connector (104) includes a
housing (112) having a mating end (134) for mating with a mezzanine
header connector and a mounting end (136) for mounting to a circuit
board. The housing is elongated along a longitudinal axis (132). The
housing holds receptacle contacts (118) having mating ends with de-
flectable spring beams for termination to corresponding header contacts
of the mezzanine header connector. The housing holds a ground lattice
(128) comprising longitudinal receptacle ground shields (122) extend-
ing longitudinally within the housing generally parallel to the longitud-
inal axis (132), and lateral receptacle ground shields (120) extending
laterally within the housing generally perpendicular to the longitudinal
axis. The longitudinal receptacle ground shields are mechanically and
electrically connected to the lateral receptacle ground shields to form
the ground lattice. The ground lattice provides electrical shielding for
the receptacle contacts.
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MEZZANINE RECEPTACLE CONNECTOR

[0001]) The invention relates to a mezzanine receptacle connector.

[0002] Known mezzanine connectors mechanically and electrically interconnect a
pair of circuit boards in a parallel arrangement. Typically, the mezzanine connector will
engage both circuit boards to interconnect the circuit boards. For example, the mezzanine
connector will be mounted to one of the circuit boards and will engage the other circuit board
at a separable mating interface. The mezzanine connector typically uses deflectable spring
beams at the separable mating interface. However, such interfaces require a significant
amount of real estate and space because the spring beams require long beam lengths to
achieve the required spring force and deformation range. Contact density of such mezzanine
connectors is limited because of the separable mating interface. At least some known
mezzanine connector systems utilize two mezzanine connectors, each mounted to a different
circuit board and then mated together. Such systems can be complex and difficult to
manufacture. For example, such mezzanine connectors have many contacts individually
loaded into a housing, which may be difficuit and time consuming to assemble. Furthermore,
known mezzanine connectors suffer from signal performance limits due to the tight spacing

of the contacts in the mezzanine connectors.

[0003] There is a need for a mezzanine connector that provides a cost effective and

reliable connection between circuit boards.

[0004] This problem is solved by a mezzanine receptacle connector according to

claim 1.

[0005] According to the invention, a mezzanine receptacle connector comprises a
housing having a mating end configured to be mated with a mezzanine header connector, and
a mounting end opposite the mating end and configured to be mounted to a circuit board.
The housing is elongated along a longitudinal axis. The housing holds receptacle contacts
having mating ends with deflectable spring beams for termination to corresponding header
contacts of the mezzanine header connector. The receptacle contacts have terminating ends
extending from the mounting end of the housing for termination to the circuit board. The

housing holds a ground lattice comprising longitudinal receptacle ground shields extending
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longitudinally within the housing generally parallel to the longitudinal axis, and lateral
receptacle ground shields extending laterally within the housing generally perpendicular to
the longitudinal axis. The longitudinal receptacle ground shields are mechanically and
electrically connected to the lateral receptacle ground shields to form the ground lattice. The

ground lattice provides electrical shielding for the receptacle contacts.

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

the accompanying drawings wherein:

[0007] Figure 1 illustrates a mezzanine connector assembly formed in accordance

with an exemplary embodiment.

[0008] Figure 2 is an exploded view of a mezzanine receptacle connector of the

mezzanine connector assembly in accordance with an exemplary embodiment.

[0009] Figure 3 illustraies a receptacle contact of the mezzanine receptacle

connector formed in accordance with an exemplary embodiment.

[0010] Figure 4 is an exploded view of a mezzanine header connector of the

mezzanine connector assembly in accordance with an exemplary embodiment.

[0011] Figure 5 illustrates a lateral receptacle ground shield strip of the mezzanine

receptacle connector in accordance with an exemplary embodiment.

[0012] Figure 6 illustrates a portion of a longitudinal receptacle ground shield strip

of the mezzanine receptacle connector in accordance with an exemplary embodiment.
[0013] Figure 7 is a front perspective view of the mezzanine receptacle connector.
[0014] Figure 8 is a rear perspective view of the mezzanine receptacle connector.

[0015] Figure 9 illustrates a portion of the mezzanine receptacle connector with a

housing thereof removed to illustrate the receptacle contacts and receptacle ground shields.

[0016] Figure 10 is a front view of a ground lattice of the mezzanine receptacle

connector,
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[0017] Figure 1 illustrates a mezzanine connector assembly 100 formed in
accordance with an exemplary embodiment. The mezzanine connector assembly 100
includes a mezzanine header connector 102 and a mezzanine receptacle connector 104 that
are mated together to electrically connect first and second circuit boards 106, 108. The
mezzanine header connector 102 and mezzanine receptacle connector 104 are arranged to
interconnect the first and second circuit boards 106, 108 in a parallel arrangement. However,
it is realized that the subject matter herein may be used in other types of electrical connectors
as well, such as right angle connectors, cable connectors (being terminated to an end of one

of more cables), or other types of electrical connectors.

[0018] The circuit boards 106, 108 are interconnected by the header and receptacle
connectors 102, 104 so that the circuit boards 106, 108 are substantially parallel to one
another. The first and second circuit boards 106, 108 include conductors that communicate
data signals and/or electric power between the header and receptacle connectors 102, 104 and
one or more electtic components (not shown) that are electrically connected to the circuit
boards 106, 108. The conductors may be embodied in clectric pads or traces deposited on
one or more layers of the circuit boards 106, 108, in plated vias, or in other conductive

pathways, contacts, and the like.

[0019] Figure 2 is an exploded view of the mezzanine receptacle connector 104 in
accordance with an exemplary embodiment. The mezzanine receptacle connector 104
includes a housing 112 extending between a front 114 and a rear 116 of the mezzanine
receptacle connector 104, The front 114 is configured to be mated with the mezzanine header
connector 102 (shown in Figure 1). The rear 116 is configured to be mounted to the second
circuit board 108 (shown in Figure 1). The housing 112 holds a plurality of receptacle
contacts 118 that extend between the front 114 and the rear 116. In an exemplary
embodiment, the receptacle contacts 118 are arranged in pairs that carry differential signals.
In alternative embodiments, the receptacle contacts 118 may carry single ended signals rather
than differential signals. In other alternative embodiments, the receptacle contacts 118 may
carry power rather than data signals. The receptacle contacts 118 may be loaded into the

housing 112 through a rear of the housing 112.

[0020] The mezzanine receptacle connector 104 includes a plurality of lateral

receptacle ground shields 120 and a plurality of longitudinal receptacle ground shields 122.



WO 2015/164196 PCT/US2015/026334

In an exemplary embodiment, the lateral receptacle ground shields 120 are configured to be
loaded into the housing 112 and extend laterally across the housing 112 parallel to a lateral
axis 130 of the housing 112. The longitudinal receptacle ground shields 122 are configured
to be loaded into the housing 112 and extend longitudinally across the housing 112 parallel to
a longitudinal axis 132 of the housing 112.

[0021] The receptacle ground shields 120, 122 may be inserted into the housing 112
through the rear of the housing 112 such that the receptacle ground shields 120, 122 provide
electrical shielding for the receptacle contacts 118, such as for each pair of receptacle
contacts 118. The receptacle ground shields 120, 122 may be electrically connected to one or
more conductive, grounded surfaces of the mezzanine header connector 102 and/or the circuit

board 108.

[0022] A plurality of the lateral receptacle ground shields 120 are arranged together
as part of a common lateral receptacle ground shield strip 124, The lateral receptacle ground
shield strip 124 may include any number of the lateral receptacle ground shields 120. A
plurality of the longitudinal receptacle ground shields 122 are arranged together as part of a
common longitudinal receptacle ground shield strip 126. The longitudinal receptacle ground
shield strip 126 may include any number of the longitudinal receptacle ground shields 122.
In an exemplary embodiment, the receptacle ground shield strips 124, 126 are interconnected
to define a ground lattice 128 to provide shielding around multiple sides of each pair of
receptacle contacts 118. For example, each of the lateral receptacle ground shield strips 124
are mechanically and electrically connected to each of the longitudinal receptacle ground
shield strip 126. The receptacle ground shield strips 124, 126 may be clipped together or
press fit into cach other. The lateral receptacle ground shields 120 may provide shielding
between rows of receptacle contacts 118 and the longitudinal receptacle ground shields 122
may provide shielding between columns of receptacle contacts 118, as explained in further

detail below.

[0023] The housing 112 is manufactured from a dielectric material, such as a plastic
material, The housing 112 has a mating end 134 and a mounting end 136 opposite the mating
end 134, The housing 112 includes sides 138 that define a perimeter of the housing 112

between the mating and mounting ends 134, 136. Optionally, the housing 112 may be
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generally box shaped, however the housing 112 may have any shape in alternative

embodiments.

[0024] In an exemplary embodiment, the housing 112 includes receptacle contact
openings 140 extending between the mating and mounting ends 134, 136 that receive
corresponding receptacle contacts 118. The housing 112 includes lateral receptacle ground
shield openings 142 extending between the mating and mounting ends 134, 136 that receive
corresponding lateral receptacle ground shields 120 and longitudinal receptacle ground shield
openings 144 extending between the mating and mounting ends 134, 136 that receive

corresponding longitudinal receptacle ground shields 122,

[0025] In an exemplary embodiment, the mezzanine receptacle connector 104
includes a pin organizer 145. The pin organizer 145 is configured to be coupled to the rear
116 of the mezzanine receptacle connector 104. The pin organizer 145 includes a plurality of
openings therethrough that receive corresponding pins of the receptacle contacts 118 and/or
the receptacle ground shields 120, 122. The pin organizer 145 holds the relative positions of
the receptacle contacts 118 and/or receptacle ground shields 120, 122 for mounting to the
second circuit board 108 (shown in Figure 1). The pin organizer 145 may protect the pins of
the receptacle contacts 118 and/or the receptacle ground shields 120, 122 from damage, such

as during shipping, assembly, and/or mounting to the second circuit board 108.

[0026] Figure 3 illustrates one of the receptacle contacts 118 formed in accordance
with an exemplary embodiment. The receptacle contact 118 includes a main contact 146 and
a sub-contact 148 extending from the main contact 146. Optionally, the sub-contact 148 may
be discrete from the main contact 146 and fixed thereto by a fixing process, such as welding,
soldering, crimping, fastening, adhering, and the like. Alternatively, the sub-contact 148 may
be integral with the main contact 146, such as both being stamped from a common blank and
then formed to position the sub-contact 148 relative to the main contact 146. The main
contact 146 and the sub-contact 148 both define points of contact with a corresponding
header contact 212 (shown in Figure 6) of the mezzanine header connector 102 (shown in

Figure 1).

[0027] The main contact 146 of the receptacle contact 118 extends between a

mating end 150 and a terminating end 152. The main contact 146 of the receptacle contact
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118 includes a base 154 between the mating end 150 and the terminating end 152. The base
154 includes barbs 156 along sides thercof for securing the receptacle contact 118 in the

housing 112 (shown in Figure 2).

[0028] The receptacle contact 118 includes a compliant pin 158 extending from the
base 154 at the terminating end 152, The compliant pin 158 is configured to be terminated to
the circuit board 108 (shown in Figure 1). Types of interfaces other than a compliant pin,
such as a solder pin, a solder tail, a spring beam, and the like, may be provided at the

terminating end 152 in alternative embodiments.

[0029] The receptacle contact 118 includes a spring beam 160 at the mating end
150, The spring beam 160 is deflectable and is configured to be mated with a corresponding
contact of the mezzanine header connector 102 (shown in Figure 1). The spring beam 160
includes a curved mating interface 162 proximate to a distal end 164 of the spring beam 160.
The mating interface 162 is configured engage the corresponding header contact 212 (shown
in Figure 4) of the mezzanine header connector 102. The spring beam 160 may be elastically
deformed when mated to the header contact 212 and press against the header contact 212 to
maintain an electrical connection therewith. Optionally, the distal end 164 may be hook

shaped and define a hook, which may be referred to hereinafter as a hook 164,

[0030] The sub-contact 148 of the receptacle contact 118 extends between a base
end 170 and a support end 172. The base end 170 extends from the base 154. In an
exemplary embodiment, the base end 170 is welded to the base 154. Alternatively, the base
end 170 may be secured by other methods, such as being soldered, crimped, fastened or
otherwise fixed to the base 154. In other alternative embodiments, the base end 170 may be

integral with the base 154, such as being stamped from a common blank.

{0031] The sub-contact 148 includes a support beam 174 at the support end 172,
The support beam 174 includes a mating interface 176 that is engaged by the header contact
212 (shown in Figure 4). For example, the support beam 174 of the sub-contact 148 is
configured to be directly electrically connected to the header contact 212 to define a second
point of contact with the header contact 212 of the mezzanine header connector 102(shown in

Figure 1).
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[0032] In an cxemplary embodiment, the distal end of the support beam 174
engages the spring beam 160, such as proximate to the mating interface 162. As such, the
sub-contact 148 has multiple points of contact with the main contact 146, such as at the base
end 170 and the support end 172. The support beam 174 engages the spring beam 160
remote from the base 154. The support beam 174 may support the spring beam 160. The
support beam 174 may be deflected with the spring beam 160 when mated with the header
contact 212. In an exemplary embodiment, the support beam 174 is a simply supported
beam, which is supported at opposite ends by the base 154 and the spring beam 160, rather
than a cantilevered beam. The support beam 174 is relatively stiff because the support beam
174 is supported at both ends, and thus may be manufactured from a thinner stock of material
to reduce the overall cost of the receptacle contact 118. The mating interface 176 may be

approximately centered between the base end 170 and the support end 172,

[0033] In an exemplary embodiment, the main contact 146 is thicker than the sub-
contact 148. For example, the sub-contact 148 is stamped and formed from a stock or blank
that is thinner than the stock or blank used to manufacture the main contact 146. The main

contact 146 may thus be stiffer than the sub-contact 148.

[0034] The receptacle contact 118 extends generally along a contact axis 178.
Optionally, the receptacle contact 118 may be oriented such that the contact axis 178 is
oriented vertically. The mating interfaces 162, 176 are offset along the contact axis 178. For
example, the mating interface 162 of the main contact 146 is positioned vertically above the
mating interface 176 of the sub-contact 148. The header contact 212 (shown in Figure 4)
may be mated with the receptacle contact 118 along the contact axis 178 such that the header
contact 212 engages the main contact 146 before engaging the sub-contact 148. Optionally,
the main contact 146 and the sub-contact 148 may be selectively plated, such as at the mating
interfaces 162, 176, respectively. In an exemplary embodiment, the spring beam 160 is
bowed or bent outward in a first direction from the base 154, while the support beam 174 is
bowed or bent outward in a second direction, generally opposite the first direction, from the

base 154,

[0035] Tigure 4 is an exploded view of the mezzanine header connector 102 in
accordance with an exemplary embodiment, The mezzanine header connector 102 includes a

plurality of header modules 200, 202, 204. The header modules 200 define middle header
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modules, which are flanked on opposite sides by the end header modules 202, 204, Any
number of middle header modules 200 may be provided depending on the particular
application. The end header modules 202, 204 may be identical to one another, or

alternatively may be different from one another.

[0036] The header modules 200, 202, 204 hold contact assemblies 210, each having
a plurality of header contacts 212. The header contacts 212 are configured to be mated with
corresponding receptacle contacts 118 (shown in Figure 2). The header modules 200, 202,
204 are stacked adjacent each other in abutting contact with each other fo provide electrical
shielding for the header contacts 212. In an exemplary embodiment, the header contacts 212
arc arranged in pairs that carry differential signals. The header modules 200, 202, 204
surround the individual pairs of header contacts 212 and provide electrical shielding around
each of the pairs of header contacts 212. In alternative embodiments, the header contacts 212
may carry single ended signals rather than differential signals. In other alternative

embodiments, the header contacts 212 may carry power rather than data signals.

[0037] The header contacts 212 extend between a front 214 of the mezzanine header
connector 102 and a rear 216 of the mezzanine header connector 102. The front 214 is
configured to be mated with the mezzanine receptacle connector 104 (shown in Figure 1).
The rear 216 is configured to be mounted to the first circuit board 106 (shown in Figure 1).
In an exemplary embodiment, the header modules 200, 202, 204 provide electrical shielding
for the header contacts 212 along substantially the entire length of the header contacts 212
between the front 214 and the rear 216.

[0038]) The mezzanine header connector 102 includes a plurality of front header
ground shields 220 at the front 214 and a plurality of rear header ground shields 222 at the
rear 216. The header ground shields 220, 222 may be inserted into the header modules 200,
202, 204 such that the header ground shields 220, 222 provide electrical shielding for the
header contacts 212. The header ground shields 220, 222 may be electrically connected to
one or more conductive surfaces of the header modules 200, 202, 204. The header ground
shields 220, 222 are configured to be electrically connected to the mezzanine receptacle

connector 104 and the first circuit board 106, respectively,
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[0039] In an exemplary embodiment, the front header ground shields 220 define a
front ground lattice 224 to provide shielding around multiple sides of each pair of header
contacts 212, For example, the front header ground shields 220 may include both
longitudinal components and lateral components that provide shielding between rows and
columns of the header contacts 212. The front header ground shields 220 are configured to
be mated with corresponding receptacle ground shields 120, 122 (shown in Figure 2). The
rear header ground shields 222 define a rear ground lattice 226 to provide shielding around
multiple sides of each pair of header contacts 212. For example, the rear header ground
shields 222 may include both longitudinal components and lateral components that provide

shiclding between rows and columns of the header contacts 212.

[0040] In an exemplary embodiment, the mezzanine header connector 102 includes
a pin organizer 230. The pin organizer 230 is configured to be coupled to the rear 216 of the
mezzanine header connector 102. The pin organizer 230 includes a plurality of openings
therethrough that receive corresponding pins of the header contacts 212 and/or the rear
header ground shields 222. The pin organizer 230 holds the relative positions of the header
contacts 212 and/or rear header ground shiclds 222 for mounting to the first circuit board 106.
The pin organizer 230 may protect the pins of the header contacts 212 and/or the rear header
ground shields 222 from damage, such as during shipping, assembly, and/or mounting to the

first circuit board 106.

{0041] Figure 5 illustrates one of the lateral receptacle ground shield sirips 124
including a plurality of the lateral receptacle ground shields 120 in accordance with an
exemplary embodiment. The lateral receptacle ground shield strip 124 may include any
number of the lateral receptacle ground shields 120, which may correspond to the number of
pairs of receptacle contacts 118 (shown in Figure 2) in each row in the housing 112 (shown in
Figure 2). The lateral receptacle ground shield strip 124 includes bridges 604 extending
between adjacent lateral receptacle ground shiclds 120. The bridges 604 may be pari(s) of
one or more lateral receptacle ground shields 120. The widths of the bridges 604 control the
lateral spacing of the lateral receptacle ground shields 120. The lateral receptacle ground
shields 120 each include a mating end 606 and a mounting end 608 opposite the mating end
606. The mating end 606 is configured to be mechanically and electrically coupled to a

corresponding header ground shield 220 (shown in Figure 4) of the mezzanine header
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connector 102 (shown in Figure 4). The mounting end 608 is configured to be mechanicaily

and electrically connected to the circuit board 108 (shown in Figure 1).

[0042] 1In the illustrated embodiment, the lateral receptacle ground shields 120 each
include a base 610 that is generally planar. The base 610 is configured to be plugged into the
housing 112 (shown in Figure 2) during assembly of the mezzanine receptacle connector 104,
In an exemplary embodiment, the lateral receptacle ground shields 120 include spring beams
612 extending from corresponding bases 610. The spring beams 612 are deflectable and are
configured to interface with corresponding header ground shiclds 220 (shown in Figure 4).
In an exemplary embodiment, the spring beams 612 are bent and angled out of the plane of
the bése 610. The spring beams 612 have curved tips that may be used to guide mating with
the header ground shiclds 220. Optionally, each base 610 may include a pair of spring beams
612. Optionally, the pair of spring beams 612 may be angled in respective opposite
directions, which may balance mating forces during mating. The pair of spring beams 612
may engage respective different sides of the header ground shields 220, which may balance
mating forces during mating. Optionélly, the spring beams 612 may have respective different
lengths such that the tips of the spring beams 612 are at different distances from the base 610.
Having different length spring beams 612 staggers the mating interfaces of the spring beams
612 with the receptacle ground shields, which reduces the mating force for mating the

mezzanine receptacle connector 104 with the mezzanine header connector 102.

[0043] The mounting end 608 includes compliant pins 620 extending from
corresponding bases 610. The compliant pins 620 may be eye-of-the-needle pins. The
compliant pins 620 may be received in plated vias in the circuit board 108 (shown in Figure
1) to mechanically and electrically couple the lateral receptacle ground shield strip 124 to the

circuit board 108. Optionally, each base 610 may include multiple compliant pins 620.

[0044] The base 610 includes projections 622 extending from the sides of the base
610. The projections 622 may dig into the housing 112 (shown in Figure 2) to hold the
lateral receptacle ground shield 120 in the housing 112 by an interference fit. The base 610
may include interference bumps (not shown) configured to engage the housing 112 to hold

the lateral receptacle ground shield 120 in the housing 112 by an interference fit.

-10-
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[0045] The lateral receptacle ground shield strip 124 includes channels 624 defined
between adjacent lateral receptacle ground shields 120. The channels 624 may be formed in
or by one or more lateral receptacle ground shields 120, The lateral receptacle ground shields
120 have tabs 626 extending into the channels 624. The channels 624 are configured to
receive corresponding longitudinal receptacle ground shield strips 126 (shown in Figure 2)
and the tabs 626 mechanically and electrically engage the corresponding longitudinal

receptacle ground shield strips 126.

[0046] Figure 6 illustrates a portion of one of the longitudinal receptacle ground
shield strips 126 including a plurality of the longitudinal receptacle ground shields 122 in
accordance with an exemplary embodiment. The longitudinal receptacle ground shield strip
126 may include any number of the longitudinal receptacle ground shields 122, which may
correspond to the number of pairs of receptacle contacts 118 (shown in Figure 2) in each
column in the housing 112 (shown in Figure 2). The longitudinal receptacle ground shield
strip 126 includes bridges 634 extending between adjacent longitudinal receptacle ground
shields 122. The bridges 634 may be part(s) of one or more longitudinal receptacle ground
shields 122. The widths of the bridges 634 control the longitudinal spacing of the
longitudinal receptacle ground shields 122. The longitudinal receptacle ground shields 122
each include a mating end 636 and a mounting end 638 opposite the mating end 636. The
mating end 636 is configured to be mechanically and electrically coupled to a corresponding
header ground shield 220 (shown in Figure 4) of the mezzanine header connector 102 (shown
in Figure 4). The mounting end 638 is configured to be mechanically and electrically

connected to the circuit board 108 (shown in Figure 1).

[0047] In the illustrated embodiment, the longitudinal receptacle ground shields 122
each include a base 640 that is generally planar. The base 640 is configured to be plugged
into the housing 112 during assembly of the mezzanine receptacle connector 104 (shown in
Figure 2). In an e¢xemplary embodiment, the longitudinal receptacle ground shields 122
include spring beams 642 extending from corresponding bases 640. The spring beams 642
are deflectable and are configured to interface with corresponding header ground shields 220
(shown in Figure 4). In an exemplary embodiment, the spring beams 642 are bent and angled
out of the plane of the base 640 in a similar manner as the spring beams 612 (shown in Figure

5). The spring beams 642 have curved tips that may be used to guide mating with the header

-i1-



WO 2015/164196 PCT/US2015/026334

ground shields 220. Optionally, each base 640 may include a pair of spring beams 642.
Optionally, the pair of spring beams 642 may be angled in respective opposite directions,
which may balance mating forces during mating. The pair of spring beams 642 may engage
respective different sides of the header ground shields 220, which may balance mating foices
during mating. Optionally, the spring beams 642 may have respective different lengths such
that the tips of the spring beams 642 arc at different distances from the base 640. Having
different length spring beams 642 staggers the mating interfaces of the spring beams 642 with
the receptacle ground shields, which reduces the mating force for mating the mezzanine

receptacle connector 104 with the mezzanine header connector 102.

[0048] The mounting end 638 includes compliant pins 650 extending from
corresponding bases 640. The compliant pins 650 may be eye-of-the-ncedle pins. The
compliant pins 650 may be received in plated vias in the circuit board 108 (shown in Figure
1) to mechanically and electrically couple the longitudinal receptacle ground shield strip 126
to the circuit board 108. Optionally, each base 640 may include multiple compliant pins 650.

[0049] The base 640 includes projections 652 extending from the sides of the base
640. The projections 652 may dig into the housing 112 (shown in Figure 2) to hold the
longitudinal receptacle ground shield 122 in the housing 112 by an interference fit. The base
640 may include interference bumps (not shown) configured to engage the housing 112 to

hold the longitudinal receptacle ground shield 122 in the housing 112 by an interference fit.

[0050] The longitudinal receptacle ground shield strip 126 includes channels 654
defined between adjacent longitudinal receptacle ground shields 122. The longitudinal
receptacle ground shields 122 have tabs 656 flanking the channels 654. The channels 654
may be formed in or by one or more longitudinal receptacle ground shields 122, The
channels 654 are configured to receive corresponding bridges 604 (shown in Figure 5) of the
lateral receptacle ground shield strips 124 (shown in Figure 2) and the bridges 634
mechanically and electrically engage the corresponding lateral receptacle ground shield strips

124.

[0051] Figure 7 is a front perspective view of the mezzanine receptacle connector
104 showing the lateral and longitudinal receptacle ground shield strips 124, 126 loaded into

the housing 112. Figure 8 is a rear perspective view of the mezzanine receptacle connector

-12-
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104 showing the lateral and longitudinal receptacle ground shield strips 124, 126 loaded into
the housing 112. Figures 7 and 8 illustrate the receptacle contacts 118 arranged in pairs in the

housing 112 and surrounded by the ground lattice 128.

[0052] The receptacle contacts 118 are shown loaded in the receptacle contact
openings 140 (Figure 8} in the housing 112 and are arranged as pairs. At the mounting end
136 (Figure 8), the receptacle contact openings 140 are discrete openings or pockets with
separating walls 700 defining the receptacle contact openings 140. The receptacle contacts
118 may be held in the receptacle contact openings 140 by an interference fit with the
separating walls 700. At the mating end 134 (Figure 7), the receptacle contact openings 140
holding pairs of the reéeptacle contacts 118 are open to each other in a single pocket, which
may be referred to hereinafier as a contact cavity 702. Both receptacle contacts 118 of each
pair are exposed within the contact cavity 702 for mating with the corresponding pair of
header contacts 212 (shown in Figure 4). The contact cavity 702 receives a portion of the
corresponding contact assembly 210 (shown in Figure 4) therein, such as between the

receptacle contacts 118.

[0053] The lateral receptacle ground shields 120 and longitudinal receptacle ground
shields 122 are shown loaded in the lateral receptacle ground shield openings 142 and
longitudinal receptacle ground shield openings 144, respectively. The lateral receptacle
ground shield openings 142 and longitudinal receptacle ground shield openings 144 include
lateral slots 704 and longitudinal slots 706, respectively. The elongated slots 704, 706 allow
the receptacle ground shield strips 124, 126 to be loaded into the housing 112. The slots 704,
706 may receive portions of the header ground shields 220 (shown in Figure 4) during mating
of the mezzanine header connector 102 (shown in Figure 2) and the mezzanine receptacle

connector 104.

[0054] In an exemplary embodiment, the lateral receptacle ground shield openings
142 include pockets 708 at the mating end 134 that receive corresponding spring beams 612
of the lateral receptacle ground shields 120. The pockets 708 may be sized to allow the
spring beams 612 to deflect, such as during mating with the corresponding header ground
shield 220. The pockets 708 may receive portions of the header ground shields 220 during

mating of the mezzanine header connector 102 and the mezzanine receptacle connector 104.
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[0055] In an exemplary embodiment, the longitudinal receptacle ground shield
openings 144 include pockets 710 at the mating end 134 that receive corresponding spring
beams 642 of the longitudinal receptacle ground shields 122. The pockets 710 may be sized
to allow the spring beams 642 to deflect, such as during mating with the corresponding
header ground shield 220. The pockets 710 may receive portions of the header ground
shields 220 during mating of the mezzanine header connector 102 and the mezzanine

receptacle connector 104.

[0056] The lateral receptacle ground shield strips 124 extend laterally in the housing
112 parallel to the lateral axis 130 of the mezzanine receptacle connector 104, The lateral
receptacle ground shiclds 120 are generally centered between rows of pairs of receptacle
contacts 118. The longitudinal receptacle ground shield strips 126 extend longitudinally in
the housing 112 parallel to the longitudinal axis 132 of the mezzanine receptacle connector
104. The longitudinal receptacle ground shields 122 are positioned between columns of the

receptacle contacts 118.

[0057] The longitudinal receptacle ground shield strips 126 are mechanically and
electrically connected to each of the lateral receptacle ground shield strips 124. Similarly, the
lateral receptacle ground shield strips 124 are mechanically and electrically connected to each
of the longitudinal receptacle ground shicld strips 126. The mechanical and electrical
interconnection of the lateral receptacle ground shield strips 124 and the longitudinal

receptacle ground shield strips 126 forms the ground lattice 128,

[0058] Figure 9 illustrates a portion of the mezzanine receptacle connector 104 with
the housing 112 (shown in Figures 7 and 8) removed to illustrate the receptacle contacts 118
and the receptacle ground shields 120, 122 held by the organizer 145. During assembly,
when the longitudinal receptacle ground shield strips 126 are loaded into the housing 112, the
channels 654 receive portions of the lateral receptacle ground shield strips 124. For example,
the bridges 604 may be received in corresponding channels 654. The tabs 656 engage the
bridges 604 to create a mechanical and electrical connection between the longitudinal
receptacle ground shield strips 126 and the lateral receptacle ground shield strips 124.
Similarly, the channels 624 receive portions of the longitudinal receptacle ground shield
strips 126. For example, the bridges 634 may be received in corresponding channels 624.

The tabs 626 engage the bridges 634 to create a mechanical and electrical connection
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between the longitudinal receptacle ground shield strips 126 and the lateral receptacle ground
shield strips 124.

[0059] The bases 610, 640 and spring beams 612, 642 of the receptacle ground
shields 120, 122, respectively, form shield boxes 720 around coirresponding pairs of
receptacle contacts 118. The shield boxes 720 provide 360° electrical shiclding around the
perimeter of each pair of receptacle contacts 118. The receptacie ground shields 120, 122
may cooperate with the header ground shields 220 to ensure that the receptacle éontact 118
and header contacts 212 (shown in Figure 4) are electrically shielded at the mating interfaces

therebetween.

[0060] Figure 10 is a front view of the ground lattice 128 showing the shield boxes
720 formed by the receptacle ground shields 120, 122 surrounding each of the pairs of
receptacle contacts 118, Each pair of receptacle contacts 118 is electrically shielded from
each other pair of receptacle contacts 118. The shicld boxes 720 each have pair of
longitudinal receptacle ground shiclds 122 on respective opposite sides of thé receptacle
contacts 118 and a pair of lateral receptacle ground shields 120 on respective opposite sides
of the receptacle contacts 118 to form a generally rectangular box around the receptacle
contacts 118. The shield boxes 720 may have other shapes and may have other ground

shields forming part of the shield boxes 720 in alternative embodiments.

[0061] In the illustrated embodiment, each longitudinal receptacle ground shield
122 has a pair of the deflectable spring beams 642. The pair of deflectable spring beams 642
are generally longitudinally aligned with the spring beams of the associated receptacle
contacts 118, which is illustrated by lines 730 showing the spring beams 642 longitudinally
aligned with associated spring beams 160 of the receptacle contacts 118. The spring beams
642 provide electrical shielding along the receptacle contacts 118. In the illusirated
embodiment, each lateral receptacle ground shield 120 has a pair of the deflectable spring
beams 612. Each deflectable spring beam 612 is spaced generally equidistant from the
deflectable spring beams 160 of the associated receptacle contacts 118 within the shield
boxes 720, which is illustrated by lines 732, 734, 736, 738 showing the distance between the

spring beams 642 and the associated receptacle contacts 118.
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WHAT IS CLAIMED IS:

L. A mezzanine receptacle connector (104) comprising a housing (112) having a
mating end (134) configured to be mated with a mezzanine header connector (102) and a
mounting end (136) opposite the mating end and configured to be mounted to a circuit board
(108), the housing being elongated along a longitudinal axis (132), receptacle contacts (118)
held by the housing, the receptacle contacts having mating ends (150) with deflectable spring
beams (160) for termination to corresponding header contacts (212} of the mezzanine header
connector, the receptacle contacts having terminating ends (152) extending from the
mounting end of the housing for termination to the circuit board, characterized in that the
housing holds a ground lattice (128), the ground lattice comprising longitudinal receptacle
ground shields (122) exiending longitudinaily within the housing generally parallel to the
longitudinal axis, and lateral receptacle ground shields (120) extending laterally within the
housing generally perpendicular to the longitudinal axis, the longitudinal receptacle ground
shields being mechanically and electrically connected to the lateral receptacle ground shields
to form the ground lattice, the ground lattice providing electrical shielding for the receptacle

contacts.

2. The mezzanine receptacle connector of claim 1, wherein a plurality of the
longitudinal receptacle ground shields (122) are connected by bridges (634) to form a
longitudinal recéptacle ground shield strip (126), the housing (112) holding a plurality of the
longitudinal receptacle ground shield strips, and each of the longitudinal receptacle ground
shield strips includes channels (654) aligned with the bridges (634) between adjacent
longitudinal receptacle ground shields, the channels receiving the lateral receptacle ground

shields (120).

3. The mezzanine receptacle connector of claim 1, wherein a plurality of the
lateral receptacle ground shields (120) are connected by bridges (604) to form a lateral
receptacle ground shield strip (124), the housing (112} holding a plurality of the lateral
receptacle ground shield strips, and each of the lateral receptacle ground shield strips includes
channels (624) aligned with the bridges (604) between adjacent lateral receptacle ground
shields (120), the channels receiving the longitudinal receptacle ground shields (122).
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4. The mezzanine receptacle connector of claim 1, wherein the longitudinal
receptacle ground shields (122) include tabs (656) engaging corresponding lateral receptacle
ground shields (120) to electrically connect the longitudinal receptacler ground shields with

the lateral receptacle ground shields.

5. The mezzanine receptacle connector of claim 1, wherein the lateral receptacle
ground shields (120) include tabs (626) engaging corresponding longitudinal receptacle
ground shields (122) to electrically connect the lateral receptacle ground shields with the

longitudinal receptacle ground shields.

6. The mezzanine receptacle connector of claim 1, wherein the ground lattice
(128) forms shield boxes (720) with a pair of longitudinal receptacle ground shields (122) on
respective opposites sides of the corresponding shield box and with a pair of lateral receptacle

ground shields (120) on respective opposite sides of the corresponding shield box.

7. The mezzanine receptacle connector of claim 6, wherein the receptacle
contacts (118) are arranged in pairs carrying differential signals, each pair of receptacle

contacts being positioned in a corresponding shield box (720).

8. The mezzanine receptacle connector of claim 1, wherein the receptacle
contacts (118) are arranged in pairs carrying differential signals, the ground lattice (128)
providing electrical shielding for each pair of receptacle contacts from each other pair of

receptacle contacts.

9. The mezzanine receptacle connector of claim 8, wherein each of the
longitudinal receptacle ground shields (122) includes a pair of deflectable spring beams (642)
extending from a planar base (640), the pair of deflectable spring beams being generally
longitudinally aligned with the deflectable spring beams (160) of the associated receptacle
contact (118), cach lateral receptacle ground shield (120) having a planar base (610) and at
least one deflectable spring beam (612).

10. The mezzanine receptacle connector of claim 9, wherein each lateral
receptacle ground shield (120) has a pair of defiectable spring beams (612) extending from
the planar base (610), the pair of deflectable spring beams of the lateral receptacle ground
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shield being spaced generally equidistant from the deflectable spring beams (160) of the

associated receptacle contact (118).
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