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(57) Abstract: An electrical connector (202) for a circuit card assembly (120) includes a receptacle housing (241) and a mating housing
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ELECTRICAL CONNECTOR FOR A CIRCUIT
CARD ASSEMBLY OF A COMMUNICATION
SYSTEM

FIELD OF THE INVENTION

[0001] The subject matter herein relates generally to circuit card

assemblies for communication systems.

DESCRIPTION OF RELATED ART

[0002] Communication systems are in use in various applications,
such as network switches. The communication systems include various circuit cards,
such as backplanes and/or daughtercards, which are coupled together to electrically
connect various circuits. For example, the circuit cards include electrical connectors
that are mated to electrical connectors of one or more other circuit cards. Some
communication systems use a backplane or midplane that is perpendicular to the
mating direction of the daughtercards. However, such backplanes or midplanes block
airflow through the communication system leading to overheating of components or

limiting operating speeds to avoid overheating.

[0003] Other communication systems arrange both circuit cards
parallel to the mating direction to allow airflow through the system. The circuit cards
are typically oriented perpendicular to each other (for example, horizontally and
vertically). The electrical connectors are provided at edges of both circuit cards and
direct mate to each other. Conventional communication systems utilize right angle
electrical connectors on both cards that direct mate with each other in an orthogonal
orientation. The mating interfaces of the electrical connectors are parallel to the
mating edges of the circuit cards such that the electrical connectors are mated in a
direction parallel to the mating direction of the circuit cards. However, such right
angle electrical connectors are expensive to manufacture and occupy a large amount

of space in the system, thus blocking airflow through the system.
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[0004] A need remains for a cost effective and reliable
communication system allowing airflow through the communication system for

cooling the electrical components.
BRIEF DESCRIPTION OF THE INVENTION

[0005] According to the invention, an electrical connector is
provided for a circuit card assembly including a printed circuit board (PCB) having a
mating edge and a slot extending inward from the mating edge configured to receive a
second PCB of a second circuit card assembly in a board loading direction
perpendicular to the mating edge, the PCB having a mounting area on the first surface
adjacent the slot. The electrical connector includes a receptacle housing having a first
side and a second side including a cavity between the first and second sides and being
configured to be mounted to the mounting area of the PCB with the first side
extending along the slot. The electrical connector includes a mating housing received
in the cavity of the receptacle housing being movable relative to the receptacle
housing in a connector mating direction perpendicular to the board loading direction
and having a mating end configured to be mated with a second electrical connector of
the second circuit card assembly. The electrical connector includes contact modules
coupled to the receptacle housing and the mating housing. Each contact module
includes a leadframe having signal contacts each having a mating conductor, a
mounting conductor and a flexible conductor between the mating conductor and the
mounting conductor. Each contact module includes an inner dielectric body holding
the mating conductors in the mating housing and an outer dielectric body separate and
discrete from the inner dielectric body holding the mounting conductors in the
receptacle housing. The flexible conductors extend between the inner dielectric body
and the outer diclectric body and are flexible therebetween to allow relative
movement of the inner dielectric body and the mating housing in the connector

mating direction relative to the outer dielectric body and the receptacle housing.



WO 2019/030593 PCT/IB2018/055475

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 illustrates a communication system formed in

accordance with an exemplary embodiment.

[0007] Figure 2 is a perspective view of a portion of the
communication system showing a first circuit card assembly coupled to a second

circuit card assembly.

[0008] Figure 3 is a top view of a portion of the communication
system showing the first circuit card assembly poised for mating with the second

circuit card assembly.

[0009] Figure 4 is a top view of a portion of the communication
system showing the first circuit card assembly mated to the second circuit card

assembly.

[0010] Figure 5 is a perspective view of a portion of the
communication system showing the first circuit card assembly and the second circuit

card assembly poised for mating.

[0011] Figure 6 is a perspective view of a portion of the

communication system in accordance with an exemplary embodiment.

[0012] Figure 7 is a perspective view of a portion of the

communication system in accordance with an exemplary embodiment.

[0013] Figure 8 is a top perspective view of a portion of the first

circuit card assembly showing the first electrical connector mounted to a first PCB.

[0014] Figure 9 is a sectional bottom view of a portion of first
electrical connector of the first circuit card assembly in accordance with an exemplary

embodiment.
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[0015] Figure 10 is a perspective view of a portion of the first

electrical connector in accordance with an exemplary embodiment.

[0016] Figure 11 is an end view of a portion of the first electrical

connector in accordance with an exemplary embodiment.

[0017] Figure 12 is a partial sectional view of a portion of the first

electrical connector in accordance with an exemplary embodiment.

[0018] Figure 13 is a perspective view of a portion of the second

circuit card assembly in accordance with an exemplary embodiment.

[0019] Figure 14 is a perspective view of a portion of the second

electrical connector in accordance with an exemplary embodiment.

[0020] Figure 15 is a top view of a portion of the first electrical

connector in accordance with an exemplary embodiment.

[0021] Figure 16 is a top view of a portion of the first electrical

connector in accordance with an exemplary embodiment.

[0022] Figure 17 is a top view of a portion of the first electrical

connector in accordance with an exemplary embodiment.

[0023] Figure 18 is a top view of a portion of the first electrical

connector in accordance with an exemplary embodiment.

[0024] Figure 19 is an exploded view of a portion of the first
electrical connector showing portions of flexible conductors of signal contacts and

ground contacts.

[0025] Figure 20 is a perspective view of a portion of the first
electrical connector showing portions of the flexible conductors in accordance with an

exemplary embodiment.
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[0026] Figure 21 is a top view of a portion of the first electrical
connector showing portions of the flexible conductors in accordance with an

exemplary embodiment.

[0027] Figure 22 is a bottom perspective view of a portion of the first
electrical connector showing portions of the flexible conductors in accordance with an

exemplary embodiment.

[0028] Figure 23 is a partial sectional view of a portion of the first
electrical connector showing portions of the flexible conductors in accordance with an

exemplary embodiment.

[0029] Figure 24 is a perspective view of a portion of the first
electrical connector showing portions of the flexible conductors in accordance with an

exemplary embodiment.

[0030] Figure 25 is a perspective view of a portion of the first
electrical connector showing portions of the flexible conductors in accordance with an

exemplary embodiment.

[0031] Figure 26 is a perspective view of a portion of a contact

module in accordance with an exemplary embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Figure 1 illustrates a communication system 100 formed in
accordance with an exemplary embodiment. The communication system 100 includes
a chassis 102 having a frame 104 configured to hold communication components,
such as network components, such as circuit card assemblies. Optionally, the chassis
102 may include a cabinet (not shown) surrounding components of the
communication system 100. In an exemplary embodiment, the frame 104 includes a
plurality of racks 106, 108 for holding circuit card assemblies. For example, the

communication system 100 may form part of a data center switch having one or more
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backplanes and/or daughter cards, such as line cards, switch cards or other types of

circuit cards that may be electrically connected together.

[0033] In an exemplary embodiment, the communication system 100
includes a front end 110 and a rear end 112. The racks 106 are provided at the front
end 110 and the racks 108 are provided at the rear end 112. One or more circuit card
assemblies 120 may be received in the racks 106 at the front end 110 and one or more
circuit card assemblies 122 may be received in the racks 108 at the rear end 112. The
circuit card assemblies 120 may be referred to hereinafter as first circuit card
assemblies 120 or front circuit card assemblies to differentiate from the circuit card
assemblies 122, which may be referred to hereinafter as second circuit card
assemblies 122 and/or rear circuit card assemblies 122. In an exemplary embodiment,
the circuit card assemblies 120, 122 are orthogonal to each other. For example, in the
illustrated embodiment, the front circuit card assemblies 120 are oriented horizontally
while the rear circuit card assemblies 122 are oriented vertically; however, other

orientations are possible in alternative embodiments.

[0034] The front circuit card assemblies 120 are electrically
connected to one or more of the rear circuit card assemblies 122. Optionally, the front
circuit card assemblies 120 and/or the rear circuit card assemblies 122 may be
removable from the corresponding racks 106, 108. The racks 106, 108 guide and
position the circuit card assemblies 120, 122, respectively. For example, the racks
106 position the front circuit card assemblies 120 for mating with multiple rear circuit
card assemblies 122 and the racks 108 position the rear circuit card assemblies 122 for
mating with multiple front circuit card assemblies 120. The front circuit card
assemblies 120 may be loaded into the frame 104 through the front end 110 while the
rear circuit card assemblies 122 may be loaded into the frame 104 through the rear
end 112. For example, the front circuit card assemblies 120 are configured to be
loaded into corresponding racks 106 in a loading direction 124 and the rear circuit
card assemblies 122 are configured to be loaded into corresponding racks 108 in a
loading direction 126. The loading directions 124, 126 may be parallel to a loading
axis 128.
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[0035] The first circuit card assembly 120 includes a first printed
circuit board (PCB) 200 and a first electrical connector 202 mounted to the first PCB
200. The first PCB 200 may include any number of the electrical connectors 202,
such as one electrical connector 202 for electrically connecting to each corresponding
second circuit card assembly 122. Optionally, the first PCB 200 may include one or
more first slots 204 for receiving PCBs of corresponding second circuit card

assemblies 122 when mated thereto.

[0036] The first PCB 200 extends between a first mating edge 206 at
a front of the PCB 200 and a rear edge 208 opposite the mating edge 206. Optionally,
the rear edge 208 may include a handle or other feature for insertion and removal of
the first circuit card assembly 120. The first PCB 200 may include one or more
electrical components 210 (such as shown in Figure 2) thereon. For example, the
electrical components 210 may be processors, memory modules, batteries, fans, signal

processing devices, and the like.

[0037] The second circuit card assembly 122 includes a second PCB
300 and a second electrical connector 302 mounted to the second PCB 300. The
second PCB 300 may include any number of the electrical connectors 302, such as
one electrical connector 302 for electrically connecting to each corresponding first
circuit card assembly 120. The second PCB 300 extends between a second mating
edge 306 at a front of the PCB 300 and a rear edge 308 opposite the mating edge 306.
The first and second mating edges 206, 306 of the first and second PCBs 200, 300
interface with each other when the first and second circuit card assemblies 120, 122
are mated. For example, the fronts of the PCBs 200, 300 face each other and the rear
edges 208, 308 face away from each other. Optionally, the rear edge 308 may include
a handle or other feature for insertion and removal of the second circuit card assembly
122. The second PCB 300 may include one or more electrical components 310 (such
as shown in Figure 2) thereon. For example, the electrical components 310 may be

processors, memory modules, batteries, fans, signal processing devices, and the like.
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[0038] Optionally, the second PCB 300 may include one or more
second slots 304 for receiving first PCBs 200 of corresponding first circuit card
assemblies 120 when mated thereto. In various embodiments, both PCBs 200, 300
include the first and second slots 204, 304. In other various embodiments, only the
first PCB 200 includes the first slots 204, whereas in other various embodiments, only

the second PCB 300 includes the second slots 304.

[0039] The first slots 204 and/or the second slots 304 allow the first
and second PCBs 200, 300 to be internested and overlapping such that the first and
second electrical connectors 202, 302 are aligned for mating. For example, the first
slots 204 and/or the second slots 304 allow the first and second PCBs 200, 300 to
overlap to align mating ends of the first and second electrical connectors 202, 302 for
mating. The arrangement allows the first and second electrical connectors 202, 302 to
be mated in a mating direction perpendicular to the loading directions 124, 126.
During mating, the first and second PCBs 200, 300 and the first and second electrical
connectors 202, 302 may be loaded or mated together in a board loading direction 130
(Figure 2) and at the end of the mating process the first and second electrical
connectors 202, 302 may be mated in a connector mating direction 132 (Figure 2)

perpendicular to the board loading direction 130.

[0040] Having the first and second circuit card assemblies 122
internested and overlapped using the slot(s) 204, 304 allows the first and second
electrical connectors 202, 302 to be elongated along the PCBs 200, 300 reducing one
or more other dimensions of the electrical connectors 202, 302 (for example, a height
and/or a width) allowing a greater amount of airflow through the communication
system 100 (for example, from the front end 110 to the rear end 112 and/or from the
rear end 112 to the front end 110. The arrangement may allow the PCBs 200, 300 to
overlap to reduce one or more dimensions of the communication system 100, such as

a front to rear length of the communication system 100.

[0041] Figure 2 is a perspective view of a portion of the

communication system 100 showing the first circuit card assembly 120 coupled to the
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second circuit card assembly 122; however, it is noted that the first circuit card
assembly 120 may be designed to be coupled to multiple circuit card assemblies 122
and/or the second circuit card assembly 122 may be designed to be coupled to
multiple circuit card assemblies 120, such as in the arrangement illustrated in Figure
1. Figure 3 is a top view of a portion of the communication system 100 showing the
first circuit card assembly 120 poised for mating to the second circuit card assembly
122. Figure 4 is a top view of a portion of the communication system 100 showing
the first circuit card assembly 120 coupled to the second circuit card assembly 122.
Figure 5 is a perspective view of a portion of the communication system 100 showing
the first circuit card assembly 120 and the second circuit card assembly 122 poised for

mating.

[0042] The terms “first”, “second”, etc. are used merely as labels to
generally identify components of the first circuit card assembly 120 or the second
circuit card assembly 122, respectively; however, such labels are not used exclusively
with the circuit card assemblies 120, 122. Either or both of the circuit card assemblies
120, 122 may include any of the various components or elements described herein and
some components may only be described with respect to either the circuit card
assembly 120 or the circuit card assembly 122; however, the other of the circuit card
assembly 120 or the circuit card assembly 122 may additionally include such
components. Furthermore, the components may be described herein with or without

the “first” label or the “second’ label.

[0043] The first circuit card assembly 120 includes the PCB 200
having the first slot 204 and the electrical connector 202 mounted to the PCB 200
proximate to the first slot 204. The PCB 200 includes a first surface 212 and a second
surface 214 being the main surfaces of the PCB 200. In the illustrated embodiment,
the first surface 212 is an upper surface and the second surface 214 is a lower surface;
however, the PCB 200 may have other orientations in alternative embodiments. The
first and second surfaces 212, 214 extend along a primary axis 216 and a secondary
axis 218 perpendicular to the primary axis 216. The PCB 200 has a thickness

between the first and second surfaces 212, 214 along a transverse axis 217
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perpendicular to the primary and secondary axes 216, 218. In an exemplary
embodiment, the primary and secondary axes 216, 218 are in a horizontal plane and
the transverse axis 217 extends in a vertical direction; however, the PCB 200 may
have other orientations in alternative embodiments. In an exemplary embodiment, the
primary axis 216 extends between the mating edge 206 and the rear edge 208 (shown
in Figure 1). In an exemplary embodiment, the secondary axis 218 is parallel to the

mating edge 206.

[0044] The first slot 204 extends entirely through the PCB 200
between the first and second surfaces 212, 214. The first slot 204 is open at the
mating edge 206 to receive the second circuit card assembly 122. The first slot 204
extends a length along the primary axis 216 to an end edge 220 (shown in Figures 4
and 5) remote from the mating edge 206. The first slot 204 has first and second side
edges 222, 224 extending between the mating edge 206 and the end edge 220.
Optionally, the side edges 222, 224 may be generally parallel to each other.
Alternatively, the side edges 222, 224 may be nonparallel, such as to taper the first
slot 204. For example, the first slot 204 may be wider near the mating edge 206 and
narrower near the end edge 220. Optionally, the side edges 222, 224 may have
chamfered lead-ins at the mating edge 206 to guide the second circuit card assembly

122 into the first slot 204.

[0045] The first PCB 200 includes a mounting area 230 for the
electrical connector 202 on the first surface 212. The mounting area 230 is adjacent
the first slot 204. For example, the mounting area 230 extends along the mating edge
206 a distance from the first slot 204 and extends along the first side edge 222 of the
first slot 204 a distance from the mating edge 206. Optionally, the mounting area 230
may extend beyond the end edge 220 of the first slot 204. The electrical connector
202 is terminated to the PCB 200 at the mounting area 230. For example, contacts
228 that extend through the electrical connector 202 may be soldered to the PCB 200
at the mounting area 230. The mounting area 230 may include plated vias that receive
compliant pins or solder tails of the contacts 228 of the electrical connector 202 for

termination of the contacts 228 to the PCB 200. Optionally, at least a portion of the

-10-



WO 2019/030593 PCT/IB2018/055475

electrical connector 202 may extend beyond the first side edge 222 over the first slot
204 and/or at least a portion of the electrical connector 202 may extend forward of the
mating edge 206 and/or at least a portion of the electrical connector 202 may extend
rearward of the end edge 220. In other various embodiments, the PCB 200 may
include more than one mounting area 230 adjacent the first slot 204 for receiving
additional electrical connectors 202. For example, multiple electrical connectors 202
may be electrically connected to the same circuit card assembly 122. For example,
additional electrical connectors 202 may be provided on both sides of the first slot 204
and/or both sides of the PCB 200.

[0046] The first electrical connector 202 is mounted to the first PCB
200 at the mounting area 230. In the illustrated embodiment, the electrical connector
202 is a right angle connector having a mounting end 232 perpendicular to a mating
end 234. For example, the mounting end 232 may be provided at a bottom of the
electrical connector 202 and the mating end 234 may be provided at a side of the
electrical connector 202. The electrical connector 202 extends between a front 236
and a rear 238 opposite the front 236. The mounting end 232 extends between the
front 236 and the rear 238 at the bottom of the electrical connector 202. The
mounting end 232 is mounted to the PCB 200. For example, the electrical connector
202 is mechanically and electrically terminated to the PCB 200 at the mounting end
232. The mating end 234 extends between the front 236 and the rear 238. In the
illustrated embodiment, the mating end 234 generally faces the first slot 204 for
interfacing with the second electrical connector 302 when the second circuit card
assembly 122 is received in the first slot 204. The mating end 234 is configured to be
mated to the mating electrical connector defined by the second electrical connector

302 when the second circuit card assembly 122 is received in the first slot 204.

[0047] In an exemplary embodiment, the mating end 234 is oriented
generally vertically along the transverse axis 217 and extends parallel to the primary
axis 216. The mating end 234 faces sideways rather than forward. For example, the
mating end 234 is perpendicular to the mating edge 206 of the PCB 200. The front

236 is oriented generally vertically along the transverse axis 217 and extends parallel

-11-
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to the secondary axis 218. The front 236 may be positioned a first distance from the
mating edge 206 (either forward of, rearward of or flush with the mating edge 206)
and the rear 238 is positioned a second distance from the mating edge 206 greater
than the first distance. The mating end 234 spans a majority of the distance between
the front 236 and the rear 238. The front 236 is forward facing and, in the illustrated
embodiment, is provided near the mating edge 206, such as generally flush with the

mating edge 206.

[0048] The second circuit card assembly 122 includes the second
PCB 300, which may or may not include a slot. In the illustrated embodiment, the
PCB 300 does not include a slot. The PCB 300 includes a first surface 312 and a
second surface 314 being the main surfaces of the PCB 300. In the illustrated
embodiment, the first surface 312 defines a first side and the second surface 314
defines a second side of the PCB 300; however, the PCB 300 may have other
orientations in alternative embodiments. The first and second surfaces 312, 314
extend along a primary axis 316 and a secondary axis 318 perpendicular to the
primary axis 316. The PCB 300 has a thickness between the first and second surfaces
312, 314 along a transverse axis 317 perpendicular to the primary and secondary axes
316, 318. In an exemplary embodiment, the primary and secondary axes 316, 318 are
in a vertical plane and the transverse axis 317 extends in a horizontal direction;
however, the PCB 300 may have other orientations in alternative embodiments. In an
exemplary embodiment, the primary axis 316 extends between the mating edge 306
and the rear edge 308 (shown in Figure 1). In an exemplary embodiment, the

secondary axis 318 is parallel to the mating edge 306.

[0049] In an exemplary embodiment, at least a portion of the PCB
300 is configured to be received in the first slot 204 that may at least partially fill the
first slot 204. Such portion may engage the end edge 220, the first side edge 222

and/or the second side edge 224 of the first slot 204 when received therein.

[0050] The second PCB 300 includes a mounting area 330 for the

electrical connector 302 on the first surface 312. The mounting area 330 extends

-12-
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from the mating edge 306 a distance. The electrical connector 302 is terminated to
the PCB 300 at the mounting area 330. For example, contacts 328 (shown in Figure
13) of the electrical connector 302 may be soldered to the PCB 300 at the mounting
area 330. The mounting area 330 may include plated vias that receive compliant pins
or solder tails of the contacts 328 of the electrical connector 302 for termination of the
contacts 328 to the PCB 300. Optionally, at least a portion of the electrical connector
302 may extend forward of the mating edge 306. In other various embodiments, the
PCB 300 may include more than one mounting area 330 for receiving additional
electrical connectors 302. For example, multiple electrical connectors 302 may be

clectrically connected to the same circuit card assembly 122.

[0051] The second electrical connector 302 is mounted to the second
PCB 300 at the mounting area 330. In the illustrated embodiment, the electrical
connector 302 is a header connector having a mounting end 332 parallel to a mating
end 334. For example, the mounting end 332 may be provided along one side of the
electrical connector 302 and the mating end 334 may be provided at the opposite side
of the electrical connector 302. Optionally, the mounting end 332 and the mating end
334 may be parallel to each other and non-coplanar. The electrical connector 302
extends between a front 336 and a rear 338 opposite the front 336. The mounting end
332 and the mating end 334 both extend between the front 336 and the rear 338. The
mounting end 332 is mounted to the PCB 300. For example, the electrical connector
302 is mechanically and electrically terminated to the PCB 300 at the mounting end
332. In the illustrated embodiment, the mating end 334 is oriented for interfacing
with the first electrical connector 202 when the second circuit card assembly 122 is

received in the first slot 204.

[0052] In an exemplary embodiment, the mating end 334 is oriented
generally vertically and extends parallel to the primary axis 316. The mating end 334
faces sideways rather than forward. For example, the mating end 334 is perpendicular
to the mating edge 306 of the PCB 300. The front 336 is oriented generally vertically
and extends parallel to the secondary axis 318. The front 336 may be positioned a

first distance from the mating edge 306 (either forward of, rearward of or flush with

-13-
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the mating edge 306) and the rear 338 is positioned a second distance from the mating
edge 306 greater than the first distance. The mating end 334 spans a majority of the
distance between the front 336 and the rear 338. The front 336 is forward facing and,
in the illustrated embodiment, is provided near the mating edge 306, such as generally

flush with the mating edge 306.

[0053] When the first and second circuit card assemblies 120, 122
are mated, the first and second PCBs 200, 300 are internested and the second PCB
300 is received in the first slot 204. When mated, the first PCB 200 at least partially
overlaps with the second PCB 300 to align the mating ends 234, 334 of the electrical
connectors 202, 302. For example, the mating edges 206, 306 bypass each other as
the second PCB 300 is received in the first slot 204. During mating, the contacts 328
are moved in a board loading direction 130 (for example, parallel to the primary axis
316 of the PCB 300) and the contacts 228 are moved in a connector mating direction
132 (for example, sideways or perpendicular to the board loading direction 130) as the
first and second electrical connectors 202, 302 are mated. For example, a portion of
the first electrical connector 202 is moved toward the second electrical connector 312.
In an exemplary embodiment, the first contacts 228 include flexible sections to allow
the first contacts 228 to move in the connector mating direction 132. For example,
while the mounting portions of the first contacts 228 remain fixed to the first PCB
200, the mating portions of the first contacts 228 may be moved in the connector
mating direction for mating with the second contacts 328. As described in further

detail below, the flexible sections of the first contacts allow such relative movement.

[0054] Figure 6 is a perspective view of a portion of the
communication system 100 in accordance with an exemplary embodiment. Figure 6
shows the second circuit card assembly 122 with the second slot 304 and the first
circuit card assembly 120 without the first slot 204 (shown in Figure 5). Optionally,
at least a portion of the first PCB 200 is configured to at least partially fill the second
slot 304. The second electrical connector 302 is mounted to the mounting area 330
adjacent the second slot 304. When the first and second circuit card assemblies 120,

122 are mated, the first and second PCBs 200, 300 are internested with the first PCB

-14-
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200 being received in the second slot 304. When mated, the first PCB 200 at least
partially overlaps with the second PCB 300 to align the mating ends 234, 334 of the
electrical connectors 202, 302. For example, the mating edges 206, 306 bypass each
other as the first PCB 200 is received in the second slot 304.

[0055] Figure 7 is a perspective view of a portion of the
communication system 100 in accordance with an exemplary embodiment. Figure 7
shows the first circuit card assembly 120 with the first slot 204 and the second circuit
card assembly 122 with the second slot 304. When the first and second circuit card
assemblies 120, 122 are mated, the first and second PCBs 200, 300 are internested
with the first PCB 200 being received in the second slot 304 and with the second PCB
300 being received in the first slot 204. When mated, the first PCB 200 at least
partially overlaps with the second PCB 300 to align the mating ends 234, 334 of the
electrical connectors 202, 302. For example, the mating edges 206, 306 bypass each
other as the PCBs 200, 300 are received in the second and first slots 304, 204,

respectively.

[0056] Figure 8 is a side perspective view of the first electrical
connector 202 in accordance with an exemplary embodiment. Figure 9 is a sectional
bottom view of a portion of the first electrical connector 202 in accordance with an
exemplary embodiment. Figure 10 is a perspective view of a portion of the first
electrical connector 202 in accordance with an exemplary embodiment. Figure 11 is a
side perspective view of a portion of the first electrical connector 202 in accordance

with an exemplary embodiment.

[0057] In an exemplary embodiment, the first electrical connector
202 includes a mating housing 240 at the mating end 234 and a receptacle housing
241 (removed in Figure 10 to illustrate other components) surrounding at least a
portion of the mating housing 240. The mating housing 240 is movable within the
receptacle housing 241, such as in the connector mating direction 132. Such
movement allows mating of the first contacts 228 with the second contacts 328 of the

second electrical connector 302.
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[0058] The first contacts 228 are flexible to allow movement of the
mating housing 240 relative to the receptacle housing 241. For example, in an
exemplary embodiment, the first contacts 228 include a mating conductor 400, a
mounting conductor 402 and a flexible conductor 404 therebetween. The mating
conductors 400, mounting conductors 402 and flexible conductors 404 may be part of
leadframes that are stamped from a common sheet of metal. The mating conductor
400 is configured to be held by the mating housing 240 and is configured to be mated
with a corresponding second contact 328. The mounting conductor 400 is configured
to be held by the receptacle housing 241 and is configured to be terminated to the first
PCB 200. The first contacts 228 may include signal contacts and ground contacts.
The first contacts 228 may be arranged in pairs configured to convey differential
signals, which are surrounded or flanked by ground contacts. Optionally, multiple
mating conductors 400 may be held together by a common structure, such as a
dielectric body, such as an overmolded dielectric body, which may be received in and
held by the mating housing 240. Optionally, multiple mounting conductors 402 may
be held together by a common structure, such as a dielectric body, such as an
overmolded diclectric body, which may be received in and held by the receptacle
housing 241. For example, the first contacts 228 may be an overmolded leadframe
having discrete overmolded portions with exposed portions of the leadframe between

various overmolded portions.

[0059] The flexible conductor 404 flexes to allow relative movement
between the mating conductor 400 and the mounting conductor 402. In an exemplary
embodiment, the flexible conductor 404 includes at least one bend that may be flexed
to allow relative movement. For example, the flexible conductor 404 may be V-
shaped, W-shaped, Z-shaped, or have another angular shape including at least one
bend or may be curved including curved bends rather than angled bends. Optionally,
multiple flexible conductors 402 may be held together by a common structure, such as

a dielectric body, such as an overmolded dielectric body.

[0060] The mating housing 240 includes a first side 242, a second
side 244, a front 246 and a rear 248. The first side 242 defines the mating end 234 of
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the electrical connector 202. The mating end 234 is oriented perpendicular to the first
PCB 200. In an exemplary embodiment, the mating housing 240 holds portions of the
contacts 228 for mating with the second electrical connector 302 (shown in Figure 2).
For example, each of the contacts 228 includes a mating end 264 (Figure 11)
extending beyond the first side 242 for mating with the second electrical connector
302. The mating ends 264 are provided at the first side 242 in a predetermined layout
for mating with the second electrical connector 302. The mating ends 264 have
mating interfaces 266 (Figure 11) configured to engage the mating contact 328
(shown in Figure 4) when mated thereto. Other types of mating ends may be provided

in alternative embodiments, such as spring beams, pins, sockets, and the like.

[0061] The receptacle housing 241 includes end walls 243 extending
between a front wall 245 and a rear wall 247. The walls 243, 245, 247 define a cavity
249 that receives the mating housing 240. In an exemplary embodiment, the end
walls 243 are provided at a top 250 and a bottom 252 of the first electrical connector
202. In an exemplary embodiment, the first electrical connector 202 include
connecting elements 254 (Figure 11) at the top 250 and the bottom 252 for connecting
the first electrical connector 202 to the second electrical connector 302. In the
illustrated embodiment, the connecting elements 254 are defined by grooves 256 in
the receptacle housing 241 at the top 250 and the bottom 252 configured to receive
portions of the second electrical connector 302. The connecting elements 254 secure
the receptacle housing 241 to the second electrical connector 302 as the electrical
connectors 202, 302 are coupled together (for example, as the PCBs 200, 300 are
moved in the board loading direction). Other types of connecting elements 254 may

be provided in alternative embodiments, such as pins, clips, fasteners, and the like.

[0062] The electrical connector 202 includes drive members 258
(Figure 8) at the top 250 and the bottom 252 for actuating the mating housing 240
relative to the receptacle housing 241 during mating. The drive members 258 may be
positioned in the cavity 249, such as at the end wall(s) 243 at the top 250 and/or at the
bottom 252. The drive members 258 are operably coupled to the receptacle housing

241 and operably coupled to the mating housing 240. As the drive members 258 are
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operated, the drive members 258 move the mating housing 240 sideways relative to
the receptacle housing 241 in the connector mating direction 132. In an exemplary
embodiment, the drive members 258 may be actuated by engagement with the second
electrical connector 302 as the first and second electrical connectors 302 are coupled
together. For example, actuators, such as ramps, may be provided on the second
electrical connector 302 to actuate the drive members 258 as the drive members
engage the actuators. In an exemplary embodiment, multiple drive members 258 are
provided, such as at a front section 260 and a rear section 262 of the electrical
connector 202. In an exemplary embodiment, the drive members 258 are cam levers;
however, other types of drive members 258 may be provided in alternative
embodiments, such as cam pins configured to be received in cam sockets, pinions
configured to engage a rack, a crank configured to engage a rack, a crank configured
to engage an idler gear, one or more linkages configured to engage an actuator, and

the like.

[0063] In an exemplary embodiment, the electrical connector 202
includes contact modules 270 each holding a plurality of the contacts 228. The
contact modules 270 may be coupled to the receptacle housing 241 and/or the mating
housing 240, such as at the second side 244. For example, in the illustrated
embodiment, the contact modules 270 are loaded into the receptacle housing 241
behind the mating housing 240. In an exemplary embodiment, each contact module
270 includes an inner dielectric body 410 holding the mating conductors 400 in the
mating housing 240, an outer dielectric body 412 separate and discrete from the inner
dielectric body 410 holding the mounting conductors 402 in the receptacle housing
241, a first intermediate dielectric body 414 holding first portion(s) of corresponding
flexible conductor(s) 404 and a second intermediate dielectric body 416 holding
second portion(s) of corresponding flexible conductor(s) 404. In an exemplary
embodiment, the first dielectric body 414 holds all of the signal contacts of the first
contacts 228 and the second dielectric body 416 holds all of the signal contacts of the
first contacts 228. Alternatively, multiple dielectric bodies may be provided with

each holding a single signal contact of the first contacts. Optionally, the first and
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second dielectric bodies 414, 416 may hold all of the ground contacts of the first
contacts 228. For example, the first and second dielectric bodies 414, 416 may
include slots receiving and holding corresponding ground contacts of the first contacts
228. The flexible conductors 404 extending between the inner dielectric body 410
and the outer dielectric body 412 and are flexible thercbetween to allow relative
movement of the mating conductors 400, the inner dielectric body 410 and the mating
housing 240 in the connector mating direction 132 relative to the mounting
conductors 402, the outer dielectric body 412 and the receptacle housing 241. In an
exemplary embodiment, the dielectric bodies 410, 412, 414, 416 are overmolded

dielectric bodies overmolded around corresponding portions of the first contacts 228.

[0064] In an exemplary embodiment, each contact modules 270
includes two contact module sub-assemblies 274, 276 coupled together to form the
contact module 270. The contact module sub-assemblies 274, 276 may be mirrored
halves. Both of the contact module sub-assemblies 274, 276 may include
corresponding contacts 228 and dielectric bodies 410, 412, 414, 416. The signal
contacts of the first contact module sub-assembly 274 are paired with corresponding
signal contacts of the second contact module sub-assembly 276 to form the signal
pairs of the contact module 270. The contact modules 270 are stacked front to rear
within the electrical connector 202. Any number of the contact modules 270 may be
stacked together depending on the particular application. The number of contacts 228
within the electrical connector 202 may be increased or decreased by changing the
number of contact modules 270 rather than retooling to increase the number of
contacts per contact module, as is common in conventional systems, such retooling
being expensive. The contact module 270 includes a top 280 and a bottom 282. The
bottom 282 is configured to be mounted to the first PCB 200 (Figure 8). Optionally,
the mounting conductors 402 of the contacts 228 may extend below the bottom 282
for termination to the first PCB 200. For example, each of the contacts 228 may
include a terminating end 284 (Figure 9) configured to be terminated to the first PCB
200. For example, the terminating end 284 may be a compliant pin, such as an eye of

the needle pin, configured to be press-fit into plated vias in the first PCB 200. In
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other various embodiments, the terminating end 284 may be a solder tail or another

type of terminating end.

[0065] In an exemplary embodiment, the electrical connector 202
includes a compliant section 286 between the inner dielectric bodies 410 and the outer
dielectric bodies 412 that allows the mating housing 240 and the inner dielectric
bodies 410 to shift relative to the outer dielectric bodies 412, such as during mating
with the second electrical connector 302. For example, a gap 288 may be provided
between the inner dielectric bodies 410 and the outer dielectric bodies 412. The
flexible conductors 404 span the gap 288 and the first and second intermediate
dielectric bodies 414, 416 are positioned in the gap 288. The flexible conductors 404
allow relative movement between the first and second intermediate dielectric bodies
414, 416 as well as allowing relative movement between the first intermediate
dielectric body 414 and the inner dielectric body 410 and allowing relative movement
between the second intermediate dielectric body 416 and the outer dielectric body
412. Portions of the flexible conductors 404 are not encased or enclosed by the
intermediate dielectric bodies 414, 416 and are free to bend and change shape to allow
relative movement. Optionally, the flexible conductors 404 and the intermediate
dielectric bodies 414, 416 are enclosed or shrouded by a portion of the electrical
connector 202, such as a shroud of the receptacle housing 241 and/or the mating

housing 240.

[0066] In an exemplary embodiment, the contacts 228 include signal
contacts 292 and ground contacts 294. Optionally, the signal contacts 292 may be
arranged in pairs 296 configured to convey differential signals. The ground contacts
294 are interspersed with the signal contacts 292 to provide electrical shielding for the
signal contacts 292. For example, the ground contacts 294 may be provided between
the pairs 296 of signal contacts 292. Optionally, the ground contacts 294 may be
provided above, below, and/or between the various pairs 296 of signal contacts 292.
The signal contacts 292 and/or the ground contacts 294 may be stamped and formed

contacts.
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[0067] As shown in Figure 8, the bottoms 282 of the contact modules
270 are mounted to the PCB 200. In an exemplary embodiment, the mating housing
240 is positioned above the first slot 204 for mating with the second electrical
connector 302 (shown in Figure 2). In an exemplary embodiment, the mating housing
240 is movable relative to the PCB 200 and the contact modules 270, which are fixed
to the PCB 200. For example, the flexible sections of the contacts 228 defining the
compliant section 286 of the electrical connector 202 allow the mating housing 240 to

move relative to the PCB 200 during mating with the second electrical connector 302.

[0068] Figure 12 is a rear perspective, partial sectional view of a
portion of the first electrical connector 202. Figure 12 shows the mating housing 240
positioned in the cavity 249 and shows the flexible conductors 404 in the cavity 249.
The drive members 258 are positioned between the mating housing 240 and the
receptacle housing 241. In the illustrated embodiment, the drive members 258 are

cam levers for moving the mating housing 240 relative to the receptacle housing 241.

[0069] Figure 13 is a perspective view of a portion of the second
circuit card assembly 122 in accordance with an exemplary embodiment. Figure 14 is
a perspective view of a portion of the second electrical connector 302 in accordance
with an exemplary embodiment. In an exemplary embodiment, the electrical
connector 302 includes a header housing 340 holding the contacts 328. The header
housing 340 includes walls defining a cavity 341 configured to receive the mating

housing 240 of the first electrical connector 202 (both shown in Figure 8).

[0070] The header housing 340 includes a first side 342, a second
side 344, a front 346 and a rear 348. The first side 342 defines the mating end 334 of
the electrical connector 302. The mating end 334 is oriented parallel to the second
PCB 300. In an exemplary embodiment, the header housing 340 holds the contacts
328 for mating with the first electrical connector 202. For example, each of the
contacts 328 includes a mating end 364 (Figure 14) exposed at or beyond the first side
342 for mating with the first electrical connector 202. The mating ends 364 are

provided at the first side 342 in a predetermined layout for mating with the first
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electrical connector 202. The mating ends 364 have mating interfaces 366 for

electrical connection with the first contacts 228.

[0071] The header housing 340 includes a top 350 and a bottom 352.
In an exemplary embodiment, the top 350 and the bottom 352 include connecting
elements 354 for connecting the second electrical connector 302 to the first electrical
connector 202. In the illustrated embodiment, the connecting elements 354 include
pockets 356 defined by ledges 355 at the top 350 and the bottom 352. The pockets
356 are configured to receive corresponding connecting elements 254 (shown in
Figure 8) of the receptacle housing 241 of the first electrical connector 202. The
ledges 355 are configured to be received in corresponding grooves 256 (shown in
Figure 8). Other types of connecting elements 354 may be provided in alternative
embodiments, such as pins, clips, fasteners, and the like. The header housing 340
includes actuators 357 at the first side 342 configured to actuate the drive members

258 (shown in Figure 8).

[0072] The header housing 340 defines the mounting end 332 of the
electrical connector 302 configured to be mounted to the PCB 300. Optionally,
portions of the contacts 328 may extend beyond the mounting end 332 for termination
to the PCB 300. For example, the contacts 328 may include terminating ends (not
shown), such as compliant pins, solder tails, and the like, configured to be terminated

to the PCB 300.

[0073] In an exemplary embodiment, the contacts 328 include signal
contacts 392 and ground contacts 394. Optionally, the signal contacts 392 may be
arranged in pairs 396 configured to convey differential signals (differential pairs of
signal contacts); however, the signal contacts 392 may convey single-ended signals
rather than differential signals. The ground contacts 394 are interspersed with the
signal contacts 392 to provide electrical shielding for the signal contacts 392. For
example, the ground contacts 394 may be provided between the pairs 396 of signal

contacts 392.
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[0074] Figure 15 is a top view of a portion of the first electrical
connector 202 in accordance with an exemplary embodiment. Figure 15 shows part
of the mating housing 240 and the inner dielectric bodies 410 as well as part of the
receptacle housing 241 and the outer dielectric bodies 412 with the flexible
conductors 404 and the intermediate dielectric bodies 414, 416 therebetween. Figure
15 illustrates the mating housing 240 in an extended position having moved from a
retracted position represented by the line 420 to the position shown in Figure 15 in the
connector mating direction 132. The flexible conductors 404 are stretched when the
mating housing 240 is moved. The flexible conductors 404 are shown in phantom in

the unflexed position.

[0075] Only the signal contacts 292 are illustrated in Figure 15.
Optionally, the flexible conductors 404 of the signal contacts 292 are independently
movable. For example, each of the flexible conductors 404 includes separate first and
second intermediate dielectric bodies 414, 416, which may be moved independently
of each other. For example, the first intermediate dielectric bodies 414 may abut
against each other and slide relative to each other and the second intermediate

dielectric bodies 416 may abut against each other and slide relative to each other.

[0076] The flexible conductors 404 include exposed portions 422 and
embedded portions 424. The embedded portions 424 are embedded in the
intermediate dielectric bodies 414, 416. The exposed portions 422 extend between
the intermediate dielectric bodies 414 and 416, between the inner dielectric bodies
410 and the intermediate dielectric bodies 414, and between the outer dielectric
bodies 412 and the intermediate dielectric bodies 416. The flexible conductors 404
may include greater or fewer exposed portions 422 and/or greater or fewer embedded
portions 424. In an exemplary embodiment, the embedded portions 424 are rigid and
do not flex when the flexible conductors 404 are moved. The exposed portions 422
are configured to bend and move when the flexible conductors 404 are moved. For
example, each exposed portion 422 includes a bent portion 426 between other
portions, such as the adjacent embedded portions 424. The bent portion 426 is bent at

an angle or a curve. The angle of the bent portion 426 may change when the mating
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housing 240 is moved in the connector mating direction 132 to lengthen the flexible
conductors 404. Optionally, different exposed portions 422 may have the bent
portions 426 bent in different directions. Optionally, the bent portions 426 may
include a single band or may include multiple bands. The bent portions 426 may be
V-shaped, W shaped, the Z-shaped, curvy, or may have another shape in various

embodiments.

[0077] Figure 16 is a top view of a portion of the first electrical
connector 202 in accordance with an exemplary embodiment. Figure 16 shows part
of the mating housing 240 and the inner dielectric bodies 410 as well as part of the
receptacle housing 241 and the outer dielectric bodies 412 with the flexible
conductors 404 and the intermediate dielectric bodies 414, 416 therebetween. Figure
16 illustrates the mating housing 240 in an extended and translated position having
moved from the retracted position represented by the line 420 to the position shown in
Figure 16 in the connector mating direction 132 and in the board loading direction
130. For example, during assembly, the first electrical connector 202 and/or the
second electrical connector 302 may be moved in the board loading direction 130
before, during, and/or after the mating housing 240 moving in the connector mating
direction 132. For example, during mating of the first and second PCBs 200, 300 the
PCBs 200 and/or 300 may have over travel when loading into the rack. The first
electrical connector 202 accommodates the over travel conditioned by allowing the
mating housing 240 to be translated in the board loading direction 130. The flexible
conductors 404 accommodate the over travel by translating with the mating housing

240.

[0078] Figure 17 is a top view of a portion of the first electrical
connector 202 in accordance with an exemplary embodiment showing the signal
contacts 292 and the ground contacts 294. Figure 18 is a top view of a portion of the
first electrical connector 202 in accordance with an exemplary embodiment showing
the signal contacts 292 and the ground contacts 294 with the intermediate dielectric
bodies 414, 416 removed to illustrate portions of the ground contacts 294. The

ground contacts 294 flank both sides of the signal contacts 292. The ground contacts
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294 provide electrical shielding for the signal contacts 292. The ground contacts 294
follow similar paths as the signal contacts 292 between the mating housing 240 and
the inner dielectric bodies 410 and the receptacle housing 241 and the outer dielectric

bodies 412.

[0079] The intermediate dielectric bodies 414, 416 provide eclectrical
isolation between the signal contacts 292 and the ground contacts 294. The
intermediate dielectric bodies 414, 416 may hold the ground contacts 294 spaced
apart from the signal contacts 292. In an exemplary embodiment, the ground contacts
294 abut against the exterior sides of the intermediate dielectric bodies 414, 416 to
position the ground contacts 294 relative to the signal contacts 292 passing through

the interior of the intermediate dielectric bodies 414, 416.

[0080] In an exemplary embodiment, the flexible conductors 404 of
the ground contacts 294 include corresponding bent portions 426. Between the bent
portions 426, the flexible conductors 404 of the ground contacts 294 include primary
beams 430 and secondary beams 432 extending generally perpendicular from the
primary beams 430 to provide shielding on two sides of the corresponding signal
contact 292. The primary beams 430 may be extensions of the bent portions 426.
The secondary beams 432 extend from the tops of the primary beams 430 and are
folded toward each other to extend over the tops of the signal conductors 292. The
secondary beams 432 extend into the intermediate dielectric bodies 414, 416. In an
exemplary embodiment, the secondary beams 432 include connecting elements 434
that electrically connect the two ground contacts 294. The connecting elements 434
may be protrusions, tabs, spring beams or other elements to directly connect the
ground contacts 294 to electrically common the ground contacts 294. In an
exemplary embodiment, because the flexible conductors 404 of the ground contacts
294 are movable relative to each other, the connecting elements 434 may slide or
move along the other ground contact 294 and maintain an electrical connection

therebetween.

-05-



WO 2019/030593 PCT/IB2018/055475

[0081] Figure 19 is an exploded view of a portion of the first
electrical connector 202 showing portions of the flexible conductors 404 of a pair of
signal contacts 292 and corresponding ground contacts 294. One of the ground
contacts 294 on the left side of Figure 19 is rotated 180° to illustrate the opposite side
of such ground contact 294. The signal contacts 292 are illustrated without the
intermediate dielectric bodies 414, 416 to illustrate the embedded portions 424 of the
flexible conductors 404. The bent portions 426 of the signal contacts 292 are shown
extending from the embedded portions 424. The primary and secondary beams 430,
432 of the ground contacts 294 are illustrated. The bent portions 426 of the ground
contacts 294 are shown extending from the primary beams 430 of the ground contacts

294.

[0082] In an exemplary embodiment, the exposed portions 422 of the
flexible conductors 404 of the signal contacts 292 are wider than the embedded
portions 424 for impedance control along the signal path. For example, because the
exposed portions 422 are exposed to air and are not surrounded by the plastic material
of the intermediate dielectric bodies 414, 416, the impedance through the exposed
portions 422 may be higher. The exposed portions 422 are widened to lower the
impedance along the exposed portions 422. In an exemplary embodiment, the
exposed portions 422 include slots 436 to lower the bending force is needed to bend
or manipulate the flexible conductors 404. The slots 436 make the bent portions 426
more flexible. In an exemplary embodiment, the ground contacts 294 are as wide as
or wider than the signal contacts 292 to provide electrical shielding for the signal
contacts 292. For example, the ground contacts 294 may have a similar width as the
exposed portions 422. The ground contacts 294 include the slots 436 in the bent
portions 426 to make the ground contacts 294 flexible.

[0083] Figure 20 is a perspective view of a portion of the first
electrical connector 202 showing portions of the flexible conductors 404 of a pair of
signal contacts 292 and corresponding ground contacts 294. The ground contacts 294
are shown flanking the pair of signal contacts 292. The secondary beams 432 span

across the tops of portions of the signal contacts 292. The secondary beams 432
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provide electrical shielding for the pair of signal contacts 292 from another pair of
signal contacts 292 that is located above the illustrated pair of signal contacts 292.
The connecting elements 434 electrically connect the opposing secondary beams 432.
Optionally, the connecting elements 434 may slide along the other secondary beam

432 when the flexible conductors 404 are flexed.

[0084] Figure 21 is a top view of a portion of the first electrical
connector 202 showing portions of the flexible conductors 404 of a pair of signal
contacts 292 and corresponding ground contacts 294 in accordance with an exemplary
embodiment. Figure 21 illustrates the ground contacts 294 including connecting
elements 434 in the form of deflectable spring beams configured to engage edges of

the corresponding ground contacts 294 as opposed to tops of the ground contacts 294.

[0085] Figure 22 is a bottom perspective view of a portion of the first
electrical connector 202 showing portions of the flexible conductors 404 of the pair of
signal contacts 292 and corresponding ground contacts 294. The first and second
intermediate dielectric bodies 414, 416 are illustrated in Figure 22. The primary
beams 430 extend along sides of the intermediate dielectric bodies 414, 416. The bent
portions 426 are provided at locations between the intermediate dielectric bodies 414,

416.

[0086] Figure 23 is a partial sectional view of a portion of the first
electrical connector 202 showing portions of the flexible conductors 404 of the pair of
signal contacts 292 and corresponding ground contacts 294. The first and second
intermediate dielectric bodies 414, 416 include slots 440 therein that receive the
secondary beams 432. Optionally, the slots 440 are open entirely through the
intermediate dielectric bodies 414, 416 to allow the ground contacts 294 to engage
and electrically connected to each other. The secondary beams 432 provide electrical

shielding above the signal contacts 292.

[0087] Figure 24 is a perspective view of a portion of the first
electrical connector 202 showing portions of the flexible conductors 404 of the pair of

signal contacts 292 and corresponding ground contacts 294. Figure 24 shows the
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ground contacts 294 provide electrical shielding for the signal contacts 292. The bent
portions 426 of the signal contacts 292 and the ground contacts 294 are aligned. The
intermediate dielectric bodies 414, 416 holds the secondary beams 432 of the ground
contacts 294 such that the secondary beams 432 are moved with the intermediate
dielectric bodies 414, 416 when the flexible conductors 404 are flexed. The first
intermediate dielectric bodies 414 may be movable relative to each other, such as
sliding along each other when the flexible conductors 404 are flexed. The second
intermediate dielectric bodies 416 may be moved relative to each other, such as
sliding along each other when the flexible conductors 404 are flexed. The first and
second intermediate dielectric bodies 414, 416 may be individual pieces overmolded
on or coupled to the signal contacts 292. However, in alternative embodiments, the
first and second intermediate dielectric bodies 414, 416 may be taller pieces
overmolded on or coupled to multiple rows of signal contacts 292, such as signal

contacts above and/or below the signal contacts 292 illustrated in Figure 24.

[0088] Figure 25 is a perspective view of a portion of the first
electrical connector 202 showing portions of the flexible conductors 404 of the pair of
signal contacts 292 and corresponding ground contacts 294. Figure 25 shows the first
and second intermediate dielectric bodies 414, 416 extending the entire vertical height
of the first electrical connector 202 each holding multiple signal contacts 292.
Multiple ground contacts 292 are coupled to each of the first and second intermediate

dielectric bodies 414, 416 along the height.

[0089] Figure 26 is a perspective view of a portion of a contact
module 270 in accordance with an exemplary embodiment. The contact module 270
includes a substrate 450 having traces 452 on one or more layers of the flexible
substrate 450. Optionally, the substrate 450 may be a flexible substrate, such as a flex
circuit. Alternatively, the substrate 450 may include a flexible section 454 between
one or more rigid sections. The traces 452 on the flexible section 454 define the
flexible conductors 404. One or more portions of the flexible section 454 may be bent
to allow the flexible section 454 to flex outward in the connector mating direction

132. In an exemplary embodiment, the substrate 450 includes one or more ground
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layers 456, such as along opposite sides of the substrate 450 to provide electrical
shielding for the traces 452 forming the signal contacts 292. The ground layers 456

may define the ground contacts 294.
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WHAT IS CLAIMED IS:

1. An electrical connector (202) for a circuit card assembly (120)
including a printed circuit board (PCB) (200) having a mating edge (206) and a slot
(204) extending inward from the mating edge configured to receive a second PCB
(300) of a second circuit card assembly (122) in a board loading direction (130)
perpendicular to the mating edge, the PCB having a mounting area (230) on the first

surface (212) adjacent the slot, the electrical connector comprising:

a receptacle housing (241) having a first side (242) and a second side
(244) including a cavity (249) between the first and second sides, the receptacle
housing configured to be mounted to the mounting area of the PCB with the first side

extending along the slot;

a mating housing (240) received in the cavity of the receptacle
housing, the mating housing being movable relative to the receptacle housing in a
connector mating direction (132) perpendicular to the board loading direction, the
mating housing having a mating end configured to be mated with a second electrical

connector (302) of the second circuit card assembly; and

contact modules (270) coupled to the receptacle housing and the
mating housing, each contact module including a leadframe having signal contacts
(292) each having a mating conductor (400), a mounting conductor (402) and a
flexible conductor (404) between the mating conductor and the mounting conductor,
each contact module including an inner dielectric body (410) holding the mating
conductors in the mating housing, each contact module including an outer dielectric
body (412) separate and discrete from the inner dielectric body holding the mounting
conductors in the receptacle housing, the flexible conductors extending between the
inner dielectric body and the outer dielectric body and being flexible therebetween to
allow relative movement of the inner dielectric body and the mating housing in the
connector mating direction relative to the outer dielectric body and the receptacle

housing.
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2. The electrical connector (202) of claim 1, wherein the flexible
conductors (404) are extended during mating of the mating housing (240) with the

second electrical connector (302) in the connector mating direction (132).

3. The electrical connector (202) of claim 1, wherein the flexible
conductors (404) include a bent portion (426), an angle of the bent portion changing
when the mating housing (240) is moved in the connector mating direction (132) to

lengthen the flexible conductors.

4. The electrical connector (202) of claim 1, wherein the contact module
(270) has a gap (288) between the inner dielectric body (410) and the outer dielectric
body (412), the flexible conductors (404) spanning the gap, the gap being widened
when the mating housing (240) is moved in the connector mating direction (132), the

flexible conductors flexing in the gap when the gap is widened.

5. The electrical connector (202) of claim 1, wherein the mounting
conductors (402) are terminated to the PCB (200) and fixed in position relative to the
circuit board by the outer dielectric body (412), the inner dielectric body (410) and the
mating conductors (400) moving relative to the PCB (200) in the board mating

direction.

6. The electrical connector (202) of claim 1, wherein the flexible
conductors (404) include a V-shaped section having a first portion (422) and a second
portion (242) joined by a bent portion (426), an angle between the first portion and the
second portion changing when the mating housing (240) is moved in the connector

mating direction (132).

7. The electrical connector (202) of claim 6, wherein the contact module
(270) includes a first intermediate dielectric body (414) covering the first portion and
a second intermediate dielectric body (416) covering the second portion, the first and
second dielectric bodies being separate and discrete from each other and from the
inner and outer dielectric bodies (410, 412) , the bent section being exposed between

the first and second intermediate dielectric bodies.

-31-



WO 2019/030593 PCT/IB2018/055475

8. The electrical connector (202) of claim 1, wherein the leadframe
includes ground contacts (294) extending along the signal contacts (292) and

providing electrical shielding for the signal contacts.

9. The electrical connector (202) of claim 8, wherein each ground contact
(294) has a mating conductor (400), a mounting conductor (402) and a flexible
conductor (404) between the mating conductor and the mounting conductor, the
mating conductor being held by the inner dielectric body (410), the mounting
conductor being held by the outer dielectric body (412), the flexible conductor of the
ground contact following the path of the corresponding signal contact (292) between
the inner dielectric body and the outer dielectric body and being flexible therebetween
to allow relative movement of the inner dielectric body and the mating housing (240)
in the connector mating direction (132) relative to the outer dielectric body and the

receptacle housing (241).

10. The electrical connector (202) of claim 9, wherein each ground contact
(294) includes a primary beam (430) and a secondary beam (432) extending generally
perpendicular from the primary beam to provide shielding on two sides of the

corresponding signal contact (292).
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