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INTEGRATED MODULE FOR USE IN NETWORK CONNECTIVITY

Field

This disclosure relates to an integrated module for use in network connectivity.
Background

In one conventional host computer, the host includes an motherboard to which are
mounted a chipset, an Ethernet PHY device, and an Ethernet connector module. The
chipset is electrically connected to the PHY device, and the PHY device is electrically
connected to the connector module. The module includes an RJ45 connector and an
Ethernet physical layer isolation module. The PHY device and Ethernet connector module
each have separate respective footprints, and are mounted to different respective locations
on the motherboard, and therefore, consume multiple areas of the motherboard. As result,
the PHY device and connector module may take up more motherboard surface area than is
desirable.

Brief Description of the Several Views of the Drawings

Features and advantages of embodiments will become apparent as the following
Detailed Description proceeds, and upon reference to the Drawings, wherein like numerals
depict like parts, and in which:

Figure 1 illustrates a system embodiment.

Figure 2 illustrates an exploded, perspective view of an integrated module in an
embodiment.

Figure 3 illustrates a perspective view of an integrated module in an embodiment.

Figure 4 illustrates a perspective view of a variation of an integrated module in an
embodiment.

Figure 5 illustrates another perspective view of the variation of Figure 4.

Although the following Detailed Description will proceed with reference being
made to illustrative embodiments, many alternatives, modifications, and variations thereof
will be apparent to those skilled in the art. Accordingly, it is intended that the claimed

subject matter be viewed broadly.

Detailed Description

Figure 1 illustrates a system embodiment 101. System 101 may include an
integrated module 100 that may be physically mounted to and/or on host computer

1
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motherboard (MB) 75. In this embodiment, module 100 may comprise a physical layer
network device (PLND) 102, physical layer isolation module 108, and/or network
connector receptacle 104. Device 102 may comprise, for example, a circuit board (CB)
106 that may comprise a physical integrated circuit chipset 110 and/or lead frame (LF)
112. Chipset 110 may comprise one or more integrated circuit chips 115. Chipset 110
and/or one or more chips 115 may be physically mounted to circuit board 106 and/or may
be physically and/or electrically coupled to lead frame 112.

Lead frame 112 may be physically and/or electrically coupled to one or more
indicators and/or light emitting diodes 123, and/or to isolation module 108. One or more
indicators 123 may be comprised in module 100. Alternatively, without departing from
this embodiment, one or more indicators 123 may not be comprised in module 100, and
may be separately mounted (e.g., not as part of module 100) to motherboard 75.

Isolation module 108 may be physically and/or electrically coupled to receptacle
104. Receptacle 104 may comprise one or more RJ45 connectors 125. One or more
connectors 125 may be constructed in such a way as to permit one or more Ethernet
connector jacks 132 to be physically inserted into and/or mated with receptacle 104 and/or
one or more connectors 125. When one or more jacks 132 are inserted into and/or mated
with receptacle 104 and/or one or more connectors 125, one or more jacks 132 may
become electrically coupled to chipset 110 and/or one or more chips 115 via one or more
connectors 125, receptacle 104, module 108, lead frame 112, and/or circuit board 106.
When one or more jacks 132 are electrically coupled to chipset 110, chipset 110 may be
electrically coupled to one or more networks 50 via one or more jacks 132.

In this embodiment, integrated circuit chipset 15, one or more host processors (HP)
12, and/or computer readable/writable system memory 21 also be mounted to motherboard
75. One or more HP 12 may be electrically coupled via the chipset 15 to memory 21.
Chipset 15 may be electrically coupled to one or more board-level interconnects 62
comprised in motherboard 75. Lead frame 112 may be clectrically coupled to chipset 15
via one or more interconnects 62.

When chipset 110 is electrically coupled to one or more networks 50 via one or
more jacks 132, this may permit chipset 110, one or more HP 12, and/or chipset 15 may be
electrically and/or communicatively coupled to one or more hosts (not shown) in and/or
accessible via one or more networks 50. Additionally, host motherboard 75 may be

comprised in another host computer (not shown). When chipset 110, one or more HP 12,
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and/or chipset 15 are electrically and/or communicatively coupled to one or more hosts in
and/or accessible via one or more networks 50, one or more indicators 123 may indicate,
at least in part, status of communication and/or connection with and/or via these one or
more hosts and/or one or more networks 50.

In this embodiment, the terms “host computer,” “host,” “server,” “client,”
“network node,” and “node” may be used interchangeably, and may mean, for example,
without limitation, one or more end stations, mobile internet devices, smart phones, media
devices, input/output (I/0) devices, tablet computers, appliances, intermediate stations,
network interfaces, clients, servers, and/or portions thereof. In this embodiment, a
“network” may be or comprise any mechanism, instrumentality, modality, and/or portion
thereof that permits, facilitates, and/or allows, at least in part, two or more entities to be
communicatively coupled together. Also in this embodiment, a first entity may be
“communicatively coupled” to a second entity if the first entity is capable of transmitting
to and/or receiving from the second entity one or more commands and/or data. In this
embodiment, data and information may be used interchangeably, and may be or comprise
one or more commands (for example one or more program instructions), and/or one or
more such commands may be or comprise data and/or information. Also in this
embodiment, an “instruction” may include data and/or one or more commands.

In this embodiment, a chipset may comprise, for example, memory, network
controller, and/or input/output controller circuitry. Additionally, in this embodiment, an
integrated circuit or a chip may be or comprise one or more microelectronic devices
embodied, at least in part, and/or comprised, at least in part, in and/or as one or
semiconductor substrates and/or dies. Although not shown in the Figures, some or all of
the functionality and/or components of chipset 15 may be comprised in, for example, in
one or more host processors 12. In this embodiment, a “device” may comprise circuitry
capable of, at least in part, receiving, processing, and/or transmitting data and/or one or
more commands. Also in this embodiment, "circuitry” may comprise, for example, singly
or in any combination, analog circuitry, digital circuitry, hardwired circuitry,
programmable circuitry, co-processor circuitry, state machine circuitry, and/or memory
that may comprise program instructions that may be executed by programmable circuitry.
Also in this embodiment, a processor and controller each may comprise respective
circuitry capable of performing, at least in part, one or more arithmetic and/or logical

operations, such as, for example, one or more respective central processing units. Memory
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21 may comprise one or more of the following types of memories: semiconductor
firmware memory, programmable memory, non-volatile memory, read only memory,
electrically programmable memory, random access memory, flash memory, magnetic disk
memory, optical disk memory, and/or other or later-developed computer-readable and/or
writable memory.

In this embodiment, a portion of an entity may comprise all or less than all of the
entity. Also in this embodiment, an integrated module may be or comprise a plurality of
functional and/or physical entities that are and/or have been combined, at least in part, to
form, result in, and/or constitute, at least in part, a single logical, physical, and/or
functional entity. In this embodiment, an integrated module may be of, or comprise, at
least in part, unitary construction. Alternatively, without departing from this embodiment,
an integrated module may be or comprise, at least in part, multiple independently
constructed portions combined so as to form a single entity. Additionally, in this
embodiment, a physical layer network device may be a device that is capable, at least in
part, in performing, at least in part, one or more physical layer network operations. Such
operations may be related to, resulting in, involving, comprising, and/or facilitating
physical transmission and/or reception of one or more signals via a network, such as, for
example, a PHY device. Many other and/or additional alternatives and/or modifications
are possible without departing from this embodiment.

In this embodiment, one or more HP 12, chipset 15, chipset 110, and/or one or
more chips 115 may be capable of exchanging data and/or commands with and/or via one
or more networks 50 in accordance with one or more communication protocols. For
example, in this embodiment, these one or more protocols may be compatible with, e.g.,
an Ethernet protocol and/or Transmission Control Protocol/Internet Protocol.

This Ethernet protocol may comply or be compatible with the Gigabit Ethernet
protocol described in Institute of Electrical and Electronics Engineers, Inc. (IEEE) Std.
802.3-2008, published in 2008. This TCP/IP protocol may comply or be compatible with
the protocols described in Internet Engineering Task Force (IETF) Request For Comments
(RFC) 791 and 793, published September 1981. Many different, additional, and/or other
protocols (including, for example, those stated above) may be used for such data and/or
command exchange without departing from this embodiment (e.g., earlier and/or later-
developed versions of the aforesaid and/or other protocols).

Additionally, in this embodiment, an interconnect may comprise any mechanism
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for communicatively coupling at least two entities. Also in this embodiment, a board-level
interconnect may comprise an interconnect comprised and/or used in, at least in part, a
motherboard and/or circuit board. In this embodiment, one or more interconnects 62 may
be or comprise one or more peripheral component interconnect express (PCI-E) board-
level interconnects that may be comply and/or be compatible with, for example, PCI
Express™ Base Specification Revision 1.0, July 22, 2002, PCI-SIG. Many different,
additional, and/or other types of interconnects protocols (including, for example, those
stated above) may be used for such data and/or command exchange without departing
from this embodiment (e.g., earlier and/or later-developed versions of the aforesaid and/or
other protocols).

With reference now being made to Figures 1-5, the advantageous physical
construction of integrated module 100 in an embodiment will be described. Figure 2
illustrates a perspective, exploded view of integrated module 100 in an embodiment, to
show various components of the module 100. Figure 3 illustrates a perspective view of
the module 100, as constructed, in this embodiment. As shown in Figures 2-3, module
100 may comprise physical layer network device 102 that may comprise PHY integrated
circuit chipset 110 directly physically mounted to a (e.g., generally planar) surface 157 of
a generally cuboidic substrate 107 of circuit board 106. Circuit board 106 may comprise
another, opposite (e.g., generally planar) surface 155 that may be oppositely facing from
(e.g., with respect to) surface 157. Surface 157 and/or chipset 110 may be directly
physically coupled (e.g., mounted) to, and/or in intimate physical contact with, an external
(e.g., generally planar) surface 140 of RJ 45 receptacle 104.

In this embodiment, receptacle 104 may comprise a generally cubic or cuboidic,
electrically insulating housing that comprises an opening 130 dimensioned and/or
otherwise provisioned (e.g., mechanically and/or electrically) to receive one or more
connector RJ45 jacks 132 (opening 130 may be constructed so as to permit one or more
jacks 132 to be plugged into receptacle 104 via opening 130, and thereby to become
physically and electrically coupled to receptacle 104). For example, receptacle 104 may
comprise connector 125 to come into contact with and become electrically coupled to one
or more jacks 132 when one or more jacks 132 are plugged into receptacle 104. Opening
130 may be formed in a surface of the cuboidic housing of receptacle 104 that is oppose
(e.g., oppositely facing relative) to surface 140.

Circuit board 106 may comprise lead frame 112. One or more portions of frame
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112 may be electrically and physically coupled to chipset 110 and/or one or more chips
115. One or more portions of frame 112 also may be electrically and physically coupled,
at least in part, to one or more interconnects 62, and thereby, may electrically and
physically couple chipset 110 and/or one or more chips 115 to chipset 15. Isolation
module 108 may comprise, for example, a generally cuboidic, electrically insulating,
integrated circuit package 173 that comprises a surface 162 that may be physically
mounted to and/or in intimate contact with surface 155 of circuit board 106.

Electrically conductive leads 179A of module 108 may extend from package 173
and may be physically and electrically coupled, at least in part, to chipset 110 and/or one
or more chips 115 via one or more portions of frame 112. Electrically conductive leads
179B of module 108 may extend from package 173 and through vias or openings 113 in
circuit board 106, and may be physically and electrically coupled, at least in part, through
the housing of the receptacle 104, to connector 125 of receptacle 104. As a result, the
connector 125 of receptacle 104 may be electrically coupled, via module 108, to one or
more portions of frame 112 of circuit board 106, and therefore, also may be clectrically
coupled, via these one or more portions of frame 112, to chipset 110 and/or one or more
chips 115. Module 108 may provide, for example, electrical isolation, insertion loss,
and/or return loss in accordance with, for example, Gigabit Ethernet protocol. Thus, in
this embodiment, isolation module 108 may electrically couple the circuit board 106 to the
receptacle 104, and the isolation module 108 may be physically mounted both to the
receptacle 104 and to the circuit board 106.

In this embodiment, surface 157 of circuit board 106 may be mounted to surface
140 of receptacle 104 such that surface 157 may cover, at least in part, surface 140, or vice
versa. For example, as shown in Figure 3, surface 157 and surface 140 may have
substantially identical or identical respective dimensions and/or surface areas, such that, in
module 100, surface 157 may substantially or entirely cover surface 140. Alternatively,
without departing from this embodiment, surface 157 may be undersized compared to
surface 140, or vice versa.

Also, in this embodiment, surface 162 of package 173 may be mounted to surface
155 of circuit board 106 such that surface 162 may cover, at least in part, surface 155, or
vice versa. For example, as shown in Figure 3, surface 162 may be undersized compared
to surface 155, and surface 162 may be mounted on surface 155 so as to be centered

within the boundaries of surface 155. Alternatively, without departing from this
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embodiment, surface 162 and surface 155 may have substantially identical or identical
respective dimensions and/or surface areas, such that, in module 100, surface 162 may
substantially or entirely cover surface 155. Further alternatively, without departing from
this embodiment, surface 155 may be undersized compared to surface 162.

Figures 4 and 5 illustrate an integrated module 100’ that is a variation, without
departing from this embodiment, of module 100. Except as stated herein, the construction,
components, and/or operation of module 100” may be substantially identical or identical to
the construction, components, and/or operation of module 100. In module 100°, instead of
being mounted to surface 140 by surface 157 and/or chipset 110, substrate 107 and/or
circuit board 106 are mounted to surface 140 such that substrate 107 and/or board 106 are
cantilevered at an angle (symbolically referred to by “a” in Figure 5) from surface 140. In
this embodiment, the angle o may be or may be about 90 degrees. Module 100° may
comprise one or more physical supports 501 to provide additional structural support to
mount circuit board 106 and/or substrate 107 to surface 140.

Thus, in this embodiment, an integrated module may include a physical layer
network device and a cable connector receptacle. The physical layer network device may
be physically and electrically coupled to the cable connector receptacle. The physical
layer network device may include a circuit board that may be directly physically coupled
to the receptacle. The circuit board also may be electrically coupled to the receptacle.

In this embodiment, the circuit board may include a first surface, and the receptacle
may include a second surface. The first surface may be mounted to the second surface
such that the first surface covers the second surface. Alternatively, in this embodiment,
the circuit board may be mounted to the second surface so as to extend at an angle (e.g., a
right angle) from the second surface. The integrated module may include a physical layer
isolation module that may be physically mounted to and in intimate contact with a third

surface of the circuit board that is opposite to the first surface.

Advantageously, module 100 may exhibit a reduced cumulative footprint and/or
consume less total motherboard surface area than might be the case if the module 100 did
not comprise the physical network layer device, receptacle, and/or isolation module 108
(e.g., if the physical network layer device, receptacle, and/or isolation module 108
constituted separate, standalone entities having individual footprints that consumed

respective motherboard surfaces areas). Also advantageously, module 100’ may be easier
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to manufacture than module 100, but still may exhibit a reduced cumulative footprint

and/or consume less total motherboard surface area.

Many modifications, variations, and alternatives are possible without departing
from this embodiment. For example, although not shown in Figures, module 100” may
comprise a separate housing enclosing, at least in part, the surface 155 of circuit board 106
and isolation module 108. Accordingly, this disclosure should be viewed broadly as

encompassing all such modifications, variations, and alternatives.
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What is claimed is:

Claims

1. An apparatus comprising:

an integrated module that includes a physical layer network device and a cable
connector receptacle, the physical layer network device being physically and electrically
coupled to the cable connector receptacle, the physical layer network device including a
circuit board, the circuit board being directly physically coupled to the receptacle, the

circuit board also being electrically coupled to the receptacle.

2. The apparatus of claim 1, wherein:
the integrated module further comprises a physical layer isolation module that
electrically couples the circuit board to the receptacle, the isolation module being

physically mounted both to the receptacle and to the circuit board.

3. The apparatus of claim 2, wherein:

the circuit board includes a first integrated circuit chipset and a lead frame, the first
chipset being to perform, at least in part, one or more physical layer network operations,
the lead frame being to electrically couple the first chipset to a second integrated circuit

chipset via at least one board-level interconnect.

4, The apparatus of claim 3, wherein:

the second integrated circuit chipset is mounted to a motherboard that includes, at
least in part, the at least one interconnect;

the receptacle comprises an RJ45 connector; and

the at least one interconnect comprises a peripheral component interconnect

express interconnect.

5. The apparatus of claim 1, wherein:
the receptacle includes an opening to receive a connector jack and an external
surface, the circuit board having a first surface and a second surface, the first surface being

opposite to the second surface, the first surface being physically mounted to and in
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intimate contact with the external surface, an integrated circuit chipset being mounted to
the first surface; and
the integrated module includes a physical layer isolation module that is physically

mounted to and in intimate contact with the second surface.

6. The apparatus of claim 1, wherein:

the receptacle includes an opening to receive a connector jack and also includes an
external surface, the circuit board having a first surface and a second surface, the first
surface being opposite to the second surface, the circuit board including an integrated
circuit chipset that is mounted to the first surface, the circuit board being mounted to the

external surface so as to extend at an angle from the external surface; and

the integrated module includes a physical layer isolation module that is physically

mounted to and in intimate contact with the second surface.

7. An apparatus comprising:

an integrated module that includes a physical layer network device and a cable
connector receptacle, the physical layer network device being physically and electrically
coupled to the cable connector receptacle, the physical layer network device including a
circuit board that includes a first surface, the receptacle including a second surface, and
the first surface being mounted to the second surface such that the first surface covers the

second surface.
3. The apparatus of claim 7, wherein:
the first surface and the second surface have identical dimensions; and

the first surface entirely covers the second surface.

9. The apparatus of claim 7, wherein:

the first surface is undersized compared to the second surface.

10
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10.  An apparatus comprising:

an integrated module that includes a physical layer isolation module and a physical
layer network device, the physical layer isolation module including a first surface, the
physical layer network device including a circuit board that includes a second surface, the
first surface being mounted to the second surface such that the first surface covers the

second surface.

11. The apparatus of claim 10, wherein:

the first surface is undersized compared to the second surface.

12. The apparatus of claim 10, wherein:
the apparatus also comprises a cable connector receptacle having a third surface;
the circuit board includes a fourth surface; and
the fourth surface being mounted to the third surface such that the fourth surface

covers the third surface.

13. The apparatus of claim 12, wherein:
the third surface and the fourth surface have identical dimensions; and

the fourth surface entirely covers the third surface.

14. The apparatus of claim 12, wherein:

the fourth surface is undersized compared to the third surface.

15. The apparatus of claim 12, wherein:
the circuit board also comprises a lead frame coupled to the physical layer isolation
module and to be coupled to an integrated circuit chipset via at least one board-level

interconnect.

11
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