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(57) ABSTRACT

(21) Appl. No.: 14/513,005 A power conversion device is configured to convert power-
“yg, over-Ethernet (PoE) power to universal serial bus (USB)

(22) Filed: Oct.13, 2014 powerto yield a USB charging port. The conversion device
ous can conform to a number of modular and/or portable form

Related U.S. Application Data factors, allowing existing Ethernet data ports to be easily
(60) Provisional application No. 61/891,827,filed on Oct. converted to USB charging ports. Embodiments include a

16, 2013. modular conversion device configured to mount in a window
of an existing wall plate as a replacement for an unused

Publication Classification Ethernet data port, and a portable conversion device that can
be pluggedinto an existing Ethernet data port. The conversion

(51) Int. Cl. device receives PoE powerfrom the Ethernet network, con-
H02J 7/00 (2006.01) verts the PoE powerto an appropriate USB standard, and
HOAR 1/06 (2006.01) delivers the power to an integrated USB chargingport.
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POWER-OVER-ETHERNET POWERED
UNIVERSAL SERIAL BUS CHARGING PORT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claimspriority to U.S. Provisional
Application Ser. No. 61/891,827, filed on Oct. 16, 2013, and
entitled “POWER-OVER-ETHERNET POWERED UNI-

VERSAL SERIAL BUS CHARGING PORT,”theentirety of
whichis incorporated by reference.

TECHNICAL FIELD

[0002] The disclosed subject matter relates generally to
universal serial bus (USB) charging ports, and, for example,
to modular or portable devices that convert power-over-Eth-
ernet to USB powerfor charging of electronic devices

BACKGROUND

[0003] Prior to the emergence of wireless networks, users
wishing to access the Internet from a public location—e.g., a
library, an airport, a hospital waiting room, a classroom,
etc.—orfrom their home were required to locate and connect
to a physical data port, typically an RJ45 Ethernet port. The
growth of wireless networking (e.g., WiF1) has significantly
reduced the need for such physical data ports in residential
and public buildings
[0004] Because of the rapid evolution from hard-wired to
wireless networking, a large numberofunused or abandoned
physical Ethernet ports remain installed in manyresidential
and public buildings that had been wired for physical net-
working before wireless networks became ubiquitous.
[0005] In parallel with the growth of wireless networking,
personal electronic devices such as mobile phones, tablet
computers, andthe like have evolved to include USBports for
data connectivity and device charging. As a result of these
developments, the need for physical Ethernet data ports has
declined, while the need for readily available USB charging
stations has increased.

[0006] The above-described deficiencies of current data
and charging port architectures are merely intended to pro-
vide an overview of someofthe problemsofcurrent technol-
ogy, and are not intended to be exhaustive. Other problems
with the state ofthe art, and correspondingbenefits ofsome of
the various non-limiting embodiments described herein, may
become further apparent upon review of the following
detailed description.

SUMMARY

[0007] The following presents a simplified summary ofthe
disclosed subject matter in order to provide a basic under-
standing of some aspects of the various embodiments. This
summary is not an extensive overview ofthe various embodi-
ments. It is intended neither to identify key orcritical ele-
ments of the various embodiments norto delineate the scope
of the various embodiments. Its sole purpose is to present
some concepts of the disclosure in a streamlined form as a
preludeto the more detailed description that is presentedlater.
[0008] Various embodiments relate to portable and/or
modular devices for converting existing data ports to USB
charging ports. In one or more embodiments, a modular con-
version device converts power-over-Ethernet (PoE) powerto
USBpowerfor charging of a portable device. In one or more
embodiments, the conversion device can comprise a modular
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jack configuredto be installed in a wall plate as a replacement
for an existing data port (e.g., an RJ45 port). The modular
device can convert available PoE power(e.g., from a PoE
switch) to USB powerfor delivery via a USB charging port
included on the module.

[0009] In another example embodiment, the conversion
device can comprise a portable conversion device (e.g., a
dongle) configured to plug into an existing data port. The
portable device converts available PoE power from the data
port to USB powerfor delivery via a USB charging port on the
device.

[0010] Some embodiments may comprise multi-port con-
version devices that include both a USB charging port and an
RJ45 data port. According to such embodiments, the conver-
sion device plugs into or replaces an existing RJ45 data port,
converts available PoE power to USB powerfordelivery via
a USB charging port on the device, and also extends data
connectivity from the existing RJ45 data port to a native data
port of the conversion device.
[0011] Insome embodiments, the conversion device’s USB
charging port can also support data communications(e.g.,
communication via TCP/IP protocol). Such embodiments
can format USBdata received at the USB port to conform to
an Ethernet protocol (e.g., TCP/IP) and send the formatted
data over an Ethernet network. Likewise, the conversion
device can format Ethernet data received from the network to

conform to USBprotocol for delivery to the USBport of the
conversion device.

[0012] To the accomplishmentof the foregoing andrelated
ends, the disclosed subject matter, then, comprises one or
more of the features hereinafter more fully described. The
following description and the annexed drawingsset forth in
detail certain illustrative aspects of the subject matter. How-
ever, these aspects are indicative of but a few of the various
ways in which the principles of the subject matter can be
employed. Other aspects, advantages, and novel features of
the disclosed subject matter will become apparent from the
following detailed description when considered in conjunc-
tion with the drawings. It will also be appreciated that the
detailed description may include additional or alternative
embodiments beyond those described in this summary.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 illustrates an example power conversion
device.

[0014] FIG. 2a illustrates a wall plate with six Ethernet data
ports.
[0015] FIG. 26 illustrates a wall plate with three Ethernet
data ports replaced with modular USBchargingports.
[0016] FIG. 3 illustrates a PoE-to-USB power conversion
device connected to a PoE switch via an Ethernetcable.

[0017] FIG. 4 is a side view of power conversion unit
installed in wall plate.
[0018] FIG. 5 illustrates a portable USB charging port
device configured to plug into an existing Ethernetport.
[0019] FIG. 6 illustrates a modular USBchargingport con-
figured to plug into an RJ45 jack.
[0020] FIG. 7 illustrates a modular USB charging port
mounted in a wall plate.
[0021] FIG. 8 is a three-dimensional view of the modular
USBcharging port being used as a portable device and in a
fixed installation.

[0022] FIG.9illustrates a USB chargingport attachedto an
RJ45 plug via a USB cable.
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[0023] FIG. 10 illustrates a conversion device that both
converts PoE power to USB powerandfacilitates transfer of
data between a USBdevice and an Ethernet network.

[0024] FIG. 11 illustrates a wall-mounted USB-to-TCP/IP
conversion device.

[0025] FIG. 12 illustrates a two-port embodiment of a
modular PoE-to-USB powerconversion device.
[0026] FIG. 13 illustrates a multimedia interface embodi-
ment for providing charging and audio/video connectivity
over an HDBaseTlink.

[0027] FIG. 14 illustrates a modular wireless networking
device configured to leverage PoE power.
[0028] FIG. 15 is a flowchart of an example methodology
for converting PoE power to USB power.
[0029] FIG. 16 is a flowchart of an example methodology
for converting TCP/IP data to USB data using a modular
conversion device.

[0030] FIG. 17 is a flowchart of an example methodology
for converting USB data to TCP/IP data using a modular
conversion device.

[0031] FIG. 18 is an example computing environment.
[0032] FIG. 19 is an example networking environment.

DETAILED DESCRIPTION

[0033] The subject disclosure is now described with refer-
enceto the drawings whereinlike reference numerals are used
to refer to like elements throughout. In the following descrip-
tion, for purposes of explanation, numerousspecific details
are set forth in order to provide a thorough understanding of
the subject disclosure. It may be evident, however, that the
subject disclosure may be practiced without these specific
details. In other instances, well-knownstructures and devices
are showninblock diagram form inorderto facilitate describ-
ing the subject disclosure.
[0034] As used in the subject specification and drawings,
the terms “object, “module,” “interface,” “component,”
“system,” “platform,” “engine,” “selector,’ “manager,”
“unit,” “store,” “network,” “generator” and the like are
intended to refer to a computer-related entity or an entity
related to, or that is part of, an operational machine or appa-
ratus with a specific functionality; such entities can be either
hardware, a combination of hardware and firmware, firm-
ware, a combination of hardware and software, software, or
software in execution. In addition, entities identified through
the foregoing terms are herein generically referred to as
“functional elements.” As an example, a componentcan be,
butis not limited to being, a process running on a processor,
a processor, an object, an executable, a thread of execution, a
program, and/or a computer. By wayofillustration, both an
application running on a server and the server can be a com-
ponent. One or more components mayreside within a process
and/or thread ofexecution and a component maybe localized
on one computer and/or distributed between two or more
computers. Also, these components can execute from various
computer-readable storage media having various data struc-
tures stored thereon. The components may communicate via
local and/or remote processes such as in accordance with a
signal having one or more data packets (e.g., data from one
component interacting with another component in a local
system, distributed system, and/or across a network such as
the Internet with other systemsvia the signal). As an example,
a componentcan be an apparatus with specific functionality
provided by mechanical parts operated by electric or elec-
tronic circuitry, which is operated by software, or firmware

29

29
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application executed by a processor, wherein the processor
can be internal or external to the apparatus and executes at
least a part ofthe softwareor firmware application. As another
example, a component can be an apparatus that provides
specific functionality through electronic components without
mechanical parts, the electronic components can include a
processortherein to execute software or firmware that confers
at least in part the functionality of the electronic components.
Interface(s) can include input/output (I/O) components as
well as associated processor(s), application(s), orAPI (Appli-
cation Program Interface) component(s). While examples
presented hereinaboveare directed to a component, the exem-
plified features or aspects also apply to object, module,inter-
face, system, platform, engine, selector, manager, unit, store,
network, and the like.

[0035] FIG. 1 illustrates an example power conversion
device 102 capable of converting a data port (e.g., an RJ45
Ethernet port) to a USB charging port. Power conversion
device 102 receives power-over-Ethernet (PoE) power via a
PoE interface component108. In one or more embodiments,
PoE interface component 108 can receive power from a PoE
switch, which delivers power over Ethernet cable (e.g.,
CAT-5 cable), or from any suitable Source ofPoE power. Any
suitable method can be used to interface the PoE interface

component 108 with the PoE powersource.In a non-limiting
example, PoE interface component 108 can include wiring
terminals that can beelectrically connected to an output port
of the PoE powersource (e.g., by terminating conductors of
an Ethernet cable on the terminals of the PoE interface com-

ponent 108 using a 110 punch-downblock or other terminat-
ing means). In another example embodiment, the PoE inter-
face component108 can include an RJ45 plugthatinserts into
an existing RJ45 Ethernetport, allowing PoE poweravailable
on the Ethernet port to be delivered to the PoE interface
component108. These various designs are described in more
detail below.

[0036] Power conversion device 102 also includes a con-
version component 106 configuredto electrically convert the
PoE powerreceived at the PoE interface component 108 to
USB-compatible power. Given the multiple standards in use
for transmission of PoE power(e.g., IEEE 802.3af, 802.3at,
etc.), one or more embodiments of conversion component
106 can automatically detect which standard is being used to
transmit the PoE powerdetected by PoE interface component
108. For example, IEEE 802.3af delivers 12.95 W powerat a
nominal voltage of 48 VDC (typically between 37 and 57
VDC) and a maximum current of 350 mA, while IEEE 802.
3at delivers 25.5 W powerat a voltage range of 42.5-57.0
VDC and maximum current of 600 mA.In response to detec-
tion of input power received by PoE interface component108
(e.g., from a PoE switch), conversion component 106 can
determine whether the PoE power conforms to IEEE 802.3af
or 802.3at. Depending on the determined PoE standard, con-
version component 106 will convert the received PoE power
to USB power, which is typically delivered at 5 VDC with a
maximum current of 500 mA (for USB 2.0) or 900 mA (for
USB3.0).

[0037] Conversion component 106 can identify the PoE
standard based on one or more ofthe detected voltagelevel, a
detected powerlevel, a detected current, or a determination of
which conductors ofthe Ethernet cable are delivering the PoE
power. Since PoE powercan be delivered on different con-
ductors ofthe Ethernet cable depending on the standard being
used, conversion component 106 can be configured to auto-
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matically select the appropriate power conductors of the Eth-
ernet cable from which to draw power based on the determi-
nation of the PoE standard being used. Conversion
component 106 can then convert the power delivered by the
selected conductors to the appropriate USB powerstandard.
Some embodiments of conversion component 106 may also
be configured to perform digital negotiation with the PoE
power source (e.g., a PoE switch or other source) to set a
desired level of output power and openthe port for maximum
available charging.

[0038] Conversion component 106 delivers the converted
PoE power—now conforming to USB standard—to USB
charging port 104, which can deliver the converted USB
powerto a USB-capable electronic device (e.g., phone, tablet
computer, laptop, etc.). Conversion component 106 delivers
the USB power—converted from the incoming PoE power—
to the appropriate conductors ofthe USB charging port 104 to
facilitate charging a connected device, thereby providing a
USBchargingport for the device. USB charging port 104 can
conform to any USBjack type, including but not limited to
standard USB, mini USB, micro USB, USB2.0, USB 3.0, or
other standard. In one or more embodiments, power conver-
sion device 102 can include multiple USB chargingports 104,
each corresponding to a different physical USB standard
(e.g., standard, mini, micro, etc.) to facilitate compatibility
with multiple different types ofUSB devices, or alternatively
multiple ports of the sametype.

[0039] One or more embodiments of power conversion
device 102 can also includea status indicator component 110
for controlling one or more status indicators (not shown)
integrated with the conversion device. The status indicators
can convey status information relating to operation of power
conversion device 102 including, but not limited to, an indi-
cation that PoE poweris present at the PoE interface compo-
nent 108, identification of the type of PoE power detected
(e.g., 802.3af, 802.3at Mode 1, 802.3at Mode2,etc.), acharg-
ing status of a connected USBdevice(e.g., “connected and
charging,” “charging complete,” “no device detected,” etc.),
or other such status information. The status indicators can

comprise any suitable visual or audible output components;
e.g., light emitting diodes (LEDs), audible signal generators,
electronic text display etc.

[0040] Insome multi-port embodiments, power conversion
device 102 may include multiple USB charging ports 104,
each associated with its own conversion component 106. The
different conversion components may be configured to con-
vert the incoming PoE powerto respective different levels of
output USB power, allowing a single power conversion
device 102 to include multiple USB charging ports config-
ured to output several different USB powerlevels.

[0041] Using the retrofitable power conversion device
described herein, existing Ethernet data ports can be easily
repurposed as USB chargingports. FIGS.2a and 26 illustrate
conversion of wall-mounted Ethernet ports to USB charging
ports according to one or more embodiments ofthis disclo-
sure. As illustrated in FIG. 2a, six Ethernet ports 204 are
disposed in a wall plate 202. Ethernet ports 204 are mounted
in respective square windowsofwall plate 202, and are wired
into one or more existing Ethernet networks (not shown).
That is, each of the Ethernet ports 204 is connected to an
Ethernet cable that runs within or through the wall and con-
nects to a network infrastructure device (e.g., a switch, a
router, a hub,a server or other networked device, etc.). Power
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is provisioned on the one or more Ethernet networksby virtue
of a PoE switch, PoE injector, or other such powersource.
[0042] According to one or more embodiments, any of the
six Ethernet ports 204 can be removed and replaced with a
modular power conversion device 102, thereby converting the
Ethernet port to a USB charging port. FIG. 26 illustrates
replacement ofthe three right-hand Ethernet ports 204 with
respective USB power conversion devices 102. In this
example, power conversion devices 102 have a mounting
footprint compatible with the square windows of wall plate
202, allowing easy replacementofthe Ethernet ports 204 with
powerconversion devices 102. Each power conversion device
102 includes one or more LEDs 206to indicate status infor-

mation (e.g., PoE power present, device connected, etc.).
[0043] The power conversion devices 102 are connected to
the existing Ethernet network(s) behind the wall plate 202.
For example, as depicted in FIG.3, an existing Ethernet cable
302 that had previously been connected to one ofthe removed
Ethernet ports 204 can be connected to power conversion
devices 102, thereby connecting the power conversion device
102 to the existing PoE switch or other PoE powersource, as
illustrated in FIG. 3. A user can then plug a USB-capable
device to the USBport 304 ofpower conversion device 102 to
facilitate charging the device. Various embodiments ofpower
conversion device 102 can support connection to respective
different types of Ethernet cable 302 (e.g., CAT-5, CAT-6, or
other cable standard that supports Ethernet communication).
In some embodiments, power conversion device 102 can
include a pre-integrated Ethernet cable 302 for wiring into an
existing Ethernet network or networking device. FIG. 4 is a
side view of power conversion device 102 installed in wall
plate 202.
[0044] FIGS. 5-7 illustrate a portable modular embodiment
of power conversion device 102. This embodiment can be
plugged into an existing wall-mounted Ethernet jack 602
(e.g., an RJ45 jack) without removing the Ethernet jack 602
from the wall plate 202 (as depicted in FIG. 6), or can replace
the existing Ethernet jack 602 in the wall plate 202, allowing
the Ethernet jack 602 to connect to the conversion device
behind the wall (as depicted in FIG. 7). FIG. 5 is a three-
dimensional view of this power conversion module 504. As
shownin this figure, power conversion device 102 includes an
integrated RJ45 plug 502 that can be insertedinto the existing
Ethernet jack 602. In the scenario illustrated in FIG.6, the
Ethernet jack 602 is mounted to wall plate 202 mounted ona
wall 606 and connected to a PoE switch via cable 604 (e.g.,
CAT-5, CAT-6, or other type of Ethernet cable). PoE power
from the Ethernet jack 602 is provided to PoE interface com-
ponent 108 (see FIG. 1) via the RJ45 plug 502. This portable
embodimentof the power conversion device 102 can be car-
ried by a user and used to quickly convert an Ethernet data
port (e.g., at a public facility such as a library, hospital, air-
port, school, etc.) to a USB charging port.

[0045] Alternatively, as illustrated in FIG. 7, the power
conversion module 504 can replace the Ethernet jack 602 in
the wall plate 202, and the existing Ethernet jack 602 can
connect to the RJ45 plug of the conversion device behind the
wall 606, resulting in a fixed installation.

[0046] FIG. 8 is a three-dimensional view of the power
conversion module 504 being used in both portable and fixed
installation scenarios. The lowerport ofwall plate 202 depicts
the power conversion module 504 being inserted into an
existing wall-mounted Ethernet jack 602 (as illustrated in
FIG.6), thereby providing a portable USB chargingport that
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can travel with the user. The top port of wall plate 202 illus-
tratesa fixed installation ofthe power conversion module 504,
wherein the existing Ethernet jack 602 is removed from wall
plate 202 and the power conversion module 504 replaces the
Ethernet jack 602 in the vacant window ofthe wall plate 202.
The Ethernet jack 602 can then be connected to the RJ45 plug
on the back of the power conversion module 504 behind the
wall.

[0047] Power conversion module 504 can includea flexible
retaining latch 802 to facilitate connection to the wall plate
202. In some embodiments, this retaining latch 802 can be
removed from the power conversion module 504 if the user
intends to only use the device as a portable (non-fixed) con-
verter, thereby streamlining the surface of the power conver-
sion module 504 while being used as a portable device.
[0048] FIG. 9 illustrates another embodiment of power
conversion device 102 configured to plug into an existing
Ethernet data port. Similar to the embodiment depicted in
FIGS. 5-7, the embodimentillustrated in FIG. 9 includes an
RJ45 plug 904 that can be inserted into an existing Ethernet
port, and PoE poweron the Ethernetport is converted to USB
powerfor delivery to USB port 906. However, in this example
USBport 906is attached to power conversion device 102 via
USBcable 902, allowing greater freedom ofmovementofthe
USBport 906 while plugged into the Ethernet port. Although
FIG. 9 depicts the power conversion device 102 as being
attached to the RJ45 plug 904, the power conversion compo-
nents can alternatively be housed with the USB port 906 on
the other end of cable 902 in some embodiments.

[0049] A variation of the embodimentdepicted in FIG. 9
can also be used in connection with the modular embodi-

ments illustrated in FIGS. 2-4. For example, USB port 906
can be configured to mount inside a square window of wall
plate 202, with USBcable 902, power conversion device 102,
and RJ45 plug 904 residing inside the wall behind the wall
plate 202. RJ45 plug 904 can then be pluggedinto a port ofan
existing network infrastructure device (e.g., PoE switch, hub,
router, networked device, etc.) to provide PoE powerto the
power conversion device 102.

[0050] Although the previous examples describe power
conversion devices that transform PoE power to charging
powerthat is then output via a USBport, other embodiments
ofpowerconversion device 102 may be configured to convert
the PoE powerto a different type of device charging protocol
for delivery to a different type ofdevice connector. In general,
powerconversion devices that convert PoE powerto charging
power and conform to the form factors described herein are
within the scope of one or more embodiments ofthis disclo-sure.

[0051] Some embodiments of the PoE-to-USB powercon-
version device described herein can also be configured to
transfer data as well as power. According to such embodi-
ments, in addition to converting PoE power to USB power, the
conversion device can also transfer data between the USB

port of the conversion device and the Ethernet network. FIG.
10 illustrates an example configuration that uses a conversion
device 1006 to both convert PoE power to USB power and
transfer data between a USBdevice and an Ethernet network.

Conversion device 1006 includes an RJ45 plug 1008 config-
ured to interface with an Ethernet port 1010 in wall plate
1012. Ethernet port 1010 is connected to a network device
1018 (e.g., a server, a router, a hub, a switch, etc.) via Ethernet
cable 1016 (e.g., a CAT-5 cable) on the other side of wall
1014. Similar to previous examples, conversion device 1006
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converts PoE power on cable 1016 to USB power, which is
delivered to a USB port 1024 on the outward face of conver-
sion device 1006. Thus, plugging a portable device 1002 into
the USB port 1024 of conversion device 1006 facilitates
charging ofthe portable device 1002 using the converted PoE
power.

[0052] In addition, conversion device 1006 can convert
USBdata 1020 generated by portable device 1002 and sent
over USBcable 1004 to Ethernet protocol (e.g., TCP/IP) for
transfer over Ethernet cable 1016. Similarly, conversion
device 1006 can convert Ethernet data 1022 (e.g., TCP/IP
data) generated by network device 1018 to USBprotocol for
transfer over USB cable 1004. Thus, conversion device 1006
facilitates data transfer between portable device 1002 and
network device 1018.

[0053] Although FIG. 10 depicts the conversion device
1006 as having a similar form factor as the power conversion
device depicted in FIG.5 (that is, a portable conversion device
with an integrated RJ45 plug), it is to be appreciated that
conversion device 1006 can also be embodied as a modular

wall jack embodiment having a form factor similar to that
depicted in FIGS. 2-4. In such embodiments, Ethernet port
1010 can be removed from wall plate 1012, and conversion
device 1006 can be installed in the vacant window of wall

plate 1012. Ethernet cable 1016 can then be connectedto the
conversion device to place the conversion device on the net-
work.In this way, conversion device 1006 can be installed as
a fixed replacement for Ethernet port 1010.
[0054] In another embodiment, the USB-to-Ethernet con-
version described above can be performed by a fully inte-
grated wall-mountable conversion device. For example, FIG.
11 illustrates a wall-mounted USB-to-TCP/IP conversion

device 1100. In this example, a wall plate 1108 includes two
USB ports 1110. A USB-to-TCP/IP converter 1114 is
mounted to a printed circuit board 1112 attached to the wall
plate 1108. Printed circuit board 1112 also has mounted
thereto an RJ45 jack 1116. USB-to-TCP/IP converter 1114 is
configured to convert TCP/IP data received at the RJ45 jack
1116 to USB formatted data and deliver the USB data to the

USBports 1110. The USB-to-TCP/IP converter 1114 is also
configured to convert USB data received at either of the two
USBports 1110 to TCP/IP data (or other Ethernet protocol)
and send the data to the RJ45 jack 1116.
[0055] USB-to-TCP/IP conversion device 1100 can be
used to complete a USB connection over an Ethernet network.
In a non-limiting example application, a USB peripheral
device 1126 (e.g., a speaker, a webcam,a printer, etc.) can be
plugged into USB port 1110 using a USB cable 1102 by
meansofUSB connector 1128. A computer 1122 located in
another room is connected to an existing Ethernet network via
router 1120. An Ethernet plug 1118 terminated to Ethernet
cable 1124 ofrouter 1120 can be plugged into RJ45 jack 1116
ofUSB-to-TCP/IP conversion device 1100, thereby network-
ing computer 1122 to the conversion device 1100. Once con-
nected in this manner, USB-to-TCP/IP converter 1114 can
facilitate data exchange between USBperipheral device 1126
and computer 1122. That is, USB-to-TCP/IP converter 1114
converts TCP/IP data from computer 1122 to USB-formatted
data and sends the data to USB peripheral device 1126 via
USBport 1110, and converts USB data from USBperipheral
device 1126 to TCP/IP data and sends the converted data to

the computer via the Ethernet network.

[0056] Although FIG.11 depicts the connector mounted to
printed circuit board 1112 as being a female jack Gack 1116),
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such that thejack 1116 receives plug 1118fitted on the end of
cable 1124, in some embodiments jack 1116 may be replaced
with a male connector(e.g., an RJ45 plug). Such embodi-
ments allow Ethernet cable 1124 to be fitted with a female

connectorinplace ofthe male Ethernet plug 1118. In general,
the connector mounted to printed circuit board 1112 can be
either a female connector(e.g., jack 1116) or a male connec-
tor without departing from the scope of one or more embodi-
ments ofthis disclosure.

[0057] For applications in which computer 1122 is required
to exchange data with the USBperipheral device 1126 using
a native USBport on the computer, another USB-to-TCP/IP
conversion device 1100 can be installed between router 1120

and computer 1122 to facilitate converting Ethernet data
received from the USBperipheral device 1126 back to USB at
the computer end. Alternatively, router 1120 can includesoft-
ware and/or hardware configured to convert TCP/IP data
received from USB peripheral device 1126 (and converted
from an original USB signal) back to USBfordelivery to the
computer’s USB port. In this way, USB-to-TCP/IP conver-
sion device 1100 allows computer 1122 to communicate with
USBperipheral devices (e.g., USB peripheral device 1126)
over longer distances than can be achieved using USB alone
by leveraging TCP/IP protocol. In some embodiments, USB-
to-TCP/IP conversion device 1100 mayalso include the PoE-
to-USB power conversion features discussed above in con-
nection with FIG. 1. That is, some embodiments of USB-to-
TCP/IP conversion device 1100 may additionally include a
conversion component 106 and a USB charging port 104,
allowing one or more of the USBports 1110 to serve as USB
charging ports.
[0058] FIG. 12 illustrates a two-port embodiment of the
modular conversion device described herein. Similar to pre-
vious examples, a conversion device 1208 is configured to
convert PoE power from Ethernet cable 1210 (e.g., a CAT-5
cable) to USB power. Conversion device 1208 can conform to
any of the modular or portable form factors described above.
For example, conversion device 1208 can be equipped with an
integrated RJ45 interface (or other Ethernet-compatible inter-
face) that can be pluggedinto an existing Ethernet data port.
Alternatively, conversion device 1208 can be configured to
mountin a vacant window ofwall plate 1202 as areplacement
for an Ethernet data port.
[0059] Conversion device 1208 converts the PoE powerto
USBpower, and delivers the converted USB power to USB
powerport 1204, which thus serves as a USB chargingport. In
this embodiment, conversion device 1208 also includes an
Ethernet data port 1206 (e.g., an RJ45 port). Conversion
device 1208 is configured to pass TCP/IP data between Eth-
ernet cable 1210 and Ethernet data port 1206. Thus, conver-
sion device 1208facilitates conversion ofan existing Ethernet
data port to a USB charging port, while maintaining an avail-
able Ethernet data port for exchanging TCP/IP data with the
Ethernet network.

[0060] In some embodiments, USB powerport 1204 can
also serve as a TCP/IP data port as well as a USB charging
port (similar to the embodiment described above in connec-
tion with FIG. 10). In such embodiments, conversion device
1208 can format TCP/IP data received via the USBport for
transfer over Ethernet cable 1210, and similarly format TCP/
IP data received via Ethernet cable 1210 for transfer over

USBfor delivery over USB powerport 1204.

[0061] FIG. 13 illustrates a high-definition multimedia
interface (HDMI) embodimentfor providing power and data
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connectivity over an HDBaseT link. In this example, an
HDBaseT receiver module 1310 is configured to receive a
category cable 1312 (e.g., CAT-5, CAT-6, etc.) provisioned
with HDBaseT, which supports power (power-over-HD-
BaseT, or PoH), HDMIvideo and audio signals, Ethernet, and
control signaling (e.g., RS-232, USB, infrared, etc.). In some
embodiments, receiver module 1310 can include an RJ45 port
that receives category cable 1312, or terminals labeled to
indicate which conductors of cable 1312 are to be connected

to the respective terminals. Three different ports are located
on a wall plate 1302 mountedto the front of receiver module
1310—an HDMIport 1304, an RJ45 data port 1306, and a
USBcharging port 1308.
[0062] Inan example configuration, an HDBaseTtransmit-
ter (not shown) maybeprovisionedat the opposite end of the
HDBaseT link relative to receiver module 1310. The
HDBaseTtransmitter serves as the source ofHDMIaudio and

video signals, which are transmitted to receiver module 1310
via the HDBaseT link over category cable 1312. In some
scenarios, the HDBaseT transmitter includes a power source
that provides PoH powerto the HDbaseTlink.
[0063] The HDBaseT receiver module 1310 is configured
to connect each ofthe three ports 1304, 1306, and 1308 to the
appropriate audio/video, data, or control signals provided by
the HDBaseTlink via category cable 1312. That is, receiver
module 1310 passes HDMIaudio andvideo signals from the
HDBaseTlink to HDMIport 1304, and passes Ethernet sig-
nals between Ethernet port 1306 and the HDBaseT link. In
addition, receiver module 1310 can include a conversion
component 1314 configured to convert PoH power on the
HDBaseTlink to USB power, and provide the converted USB
powerto USBcharging port 1308. Thus, given an HDBaseT
link over category cable, the receiver module 1310 provides
ports for HDMI and Ethernet data communication, as well as
a USBcharging port 1308 for charging portable devices hav-
ing a USBinterface.
[0064] Although HDBaseT receiver module 1310 is
described above as having an HDMIport 1304 for outputting
HDMIaudio and video data from the HDBaseT link, other
embodiments ofHDBaseT receiver module 1310 can support
other audio/video interface standards instead of HDMI,
including but not limited to digital visual interface (DVI),
Thunderbolt, or DisplayPort.
[0065] Insome embodiments, USB charging port 1308 can
also serve as a USB data port. In such embodiments, receiver
module 1310 can facilitate passing of data between USB
charging port 1308 and the control signals of the HDBaseT
link, or between USB charging port 1308 and the Ethernet
data signals of the HDBaseT link. In the latter scenario,
conversion component 1314 can be further configured to
convert between USB and TCP/IP data formats, as described
above in connection with the embodiment of FIG.10.

[0066] Insome embodiments, receiver module 1310, rather
than the HDBaseTtransmitter, can include a power supply
that provides PoH powerto the HDBaseT link. Such embodi-
ments of receiver module 1310 can both generate the PoH
power for the HDBaseT link and convert the PoH powerto
USBcharging power for USB charging port 1308. Alterna-
tively, the powersupply ofreceiver module 1310 may include
separate power outputs for the USB charging port (a USB
poweroutput) and the HDBaseT link (a PoH poweroutput).
[0067] Inanexample application, embodiments ofreceiver
module 1310 can be used to powera high-definition display
device having a relatively low power requirement. For
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example, an HDMIinputcable of a television unit or other
display device that utilizes audio and video signal inputs can
be plugged into the HDMI port 1304 so that audio/video
signals from the HDBaseTlink can be delivered to the display
device. The display device may also include a USB power
input port, which can be connected to USBport 1308 using a
suitable USB cable. The converted USB powerprovided by
USBport 1308 thus powers the display device without the
need to plug the device into a separate wall outlet.
[0068] FIG. 14 illustrates a portable, modular device that
can leverage PoE powerto create a wireless network without
the need to plug a wireless router into an external power
source. Wireless adapter 1402 includes an Ethernet plug 1404
(e.g., an RJ45 plug) that can be inserted into an available
Ethernet data port. While plugged into an Ethernet data port
that carries PoE power, wireless adapter 1402 leverages the
available PoE power to power a wireless transceiver 1408
housed in the wireless adapter 1402, allowing a wireless
device within range of the wireless transceiver 1408 to
exchange data wirelessly with the Ethernet data port.
Bumpers 1406 made of a soft material can be attachedto the
wall-facing surface of wireless adapter 1402 to prevent abra-
sion.

[0069] In some embodiments, wireless adapter 1402 can
also include a built-in Ethernet data point 1412 that allows
hard-wired data exchange between a local device and the
wall-mounted Ethernetdata port. In this way, wireless adapter
1402 ensuresthat a physical data port remains available even
while the adapter is pluggedinto the wall-mounted data port.
[0070] In addition, some embodiments of wireless adapter
1402 can include audio output jacks 1410 for delivering audio
signals to speakers or other audio equipment. Audio signals
delivered to the audio output jacks 1410 can be driven by an
audio source wirelessly connected to wireless adapter 1402
via the wireless transceiver 1408, or from an audio source on
the physical Ethernet network.

[0071] Although FIG.14illustrates wireless adapter 1402
as a module designedto plug into an RJ45 port mounted in a
wall, an alternative embodiment of wireless adapter 1402
may be configured as a module designed to mount behind the
wall; e.g., as a replacementfor a standard wall-mounted Eth-
ernet port. In such embodiments, the wireless adapter 1402
may be mounted behind an RF transparent wall plate that
permits transmitting and receiving of wireless signals
through the wall plate. The Ethernet data port 1412 and audio
output jacks 1410 can be arranged on a front face of the
adapterthat is flush with the wall in such embodiments.

[0072] FIGS. 15-16 illustrate various methodologies in
accordance with one or more embodiments of the subject
application. While, for purposes of simplicity of explanation,
the one or more methodologies shown herein are shown and
describedas a seriesofacts, it is to be understood and appre-
ciated that the subject innovation is not limited by the order of
acts, as some acts may, in accordance therewith, occur in a
different order and/or concurrently with other acts from that
shownand described herein. For example, those skilled in the
art will understand and appreciate that a methodology could
alternatively be representedas a series ofinterrelated states or
events, such asina state diagram. Moreover,notall illustrated
acts may be required to implement a methodologyin accor-
dance with the innovation. Furthermore, interaction diagram
(s) may represent methodologies, or methods, in accordance
with the subject disclosure when disparate entities enact dis-
parate portions of the methodologies. Further yet, two or
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moreofthe disclosed example methods can be implemented
in combination with each other, to accomplish one or more
features or advantages described herein.

[0073] FIG. 15 illustrates an example methodology 1500
for converting PoE power to USB power.Initially, at 1302,
PoE poweris received at a modular conversion device via an
Ethernet cable. The modular conversion device can be

mounted in an available window of a wall plate; e.g., as a
replacement for a removable Ethernet data port. In another
example embodiment, the conversion device can comprise a
portable device (e.g., a dongle) that can be plugged into an
existing Ethernet data port (e.g., an RJ45 port).

[0074] Optionally, at 1504,the type of PoE powerreceived
at the conversion device is determined. For example, the
received PoE power may conform to IEEE 802.3af, 802.3at,
or another PoE standard. The conversion device mayidentify
the PoE standard based on such factorsas the detected voltage
level, a determination of which conductors of the Ethernet
cable are being used to deliver the PoE power, or other such
indicators.

[0075] At 1506, the PoE poweris converted to USB power
by the conversion device. The mannerofthe conversion may
be based in part on the type of the PoE power determined at
step 1504. At 1508, the converted USB poweris provided to
a USB charging port of the modular conversion device,
thereby yielding a USB charging port that leverages PoE
power.

[0076] FIG. 16 illustrates an example methodology 1600
for converting data from TCP/IP format to USB format using
a modular conversion device. Initially, at 1602, data is
received at a TCP/IP port of a modular conversion device. As
described in previous examples, the modular conversion
device can be mountedin an available window ofawall plate,
or can comprise a portable conversion device that can be
plugged into an existing Ethernet data port (e.g., an RJ45
port). At 1604, the modular conversion device reformats the
TCP/IP data to USB format to yield USB data. At 1606, the
USBdata is sent to a USBport of the modular conversion
device.

[0077] FIG. 17 illustrates an example methodology 1700
for converting data from USB format to TCP/IP format using
a modular conversion device. Initially, at 1702, data is
received at a USB port ofa modular conversion device, which
can be similar to that described above in connection with FIG.

16. At 1704, the modular conversion device reformats the
USBdata to TCP/IP format to yield TCP/IP data. At 1706, the
TCP/IP data is sent to an Ethernet port of the modular con-
version device.

[0078] In order to provide a contextfor the various aspects
ofthe disclosed subject matter, FIGS. 18 and 19 as well as the
following discussion are intendedto provide a brief, general
description of a suitable environment in which the various
aspects of the disclosed subject matter may be implemented.

[0079] With reference to FIG. 18, an example environment
1810 for implementing various aspects ofthe aforementioned
subject matter includes a computer 1812. The computer 1812
includesa processing unit 1814, a system memory 1816, and
a system bus 1818. The system bus 1818 couples system
components including,but notlimitedto, the system memory
1816 to the processing unit 1814. The processing unit 1814
can be any ofvarious available processors. Multi-core micro-
processors and other multiprocessor architectures also can be
employed as the processing unit 1814.
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[0080] The system bus 1818 can be any of several types of
bus structure(s) including the memory bus or memory con-
troller, a peripheral bus or external bus, and/or a local bus
using any variety of available bus architectures including, but
not limited to, 8-bit bus, Industrial Standard Architecture
(ISA), Micro-Channel Architecture (MSA), Extended ISA
(FISA), Intelligent Drive Electronics (IDE), VESA Local
Bus (VLB), Peripheral ComponentInterconnect (PCI), Uni-
versal Serial Bus (USB), Advanced Graphics Port (AGP),
Personal Computer Memory Card International Association
bus (PCMCIA), and Small Computer Systems Interface
(SCSD.

[0081] The system memory 1816 includes volatile memory
1820 and nonvolatile memory 1822. The basic input/output
system (BIOS), containing the basic routinesto transfer infor-
mation between elements within the computer 1812, such as
duringstart-up,is stored in nonvolatile memory 1822. By way
of illustration, and not limitation, nonvolatile memory 1822
can include read only memory (ROM), programmable ROM
(PROM),electrically programmable ROM (EPROM), elec-
trically erasable PROM (EEPROM),or flash memory. Vola-
tile memory 1820 includes random access memory (RAM),
which acts as external cache memory. By wayofillustration
and not limitation, RAM is available in many forms such as
synchronous RAM (SRAM), dynamic RAM (DRAM), syn-
chronous DRAM (SDRAM), double data rate SDRAM
(DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink
DRAM (SLDRAM), and direct Rambus RAM (DRRAM).

[0082] Computer 1812 also includes removable/non-re-
movable, volatile/nonvolatile computer storage media. FIG.
18 illustrates, for example a disk storage 1824. Disk storage
1824 includes, but is not limited to, devices like a magnetic
disk drive, floppy disk drive, tape drive, Jaz drive, Zip drive,
LS-100 drive, flash memory card, or memory stick. In addi-
tion, disk storage 1824 can include storage media separately
or in combination with other storage media including, but not
limited to, an optical disk drive such as a compact disk ROM
device (CD-ROM), CD recordable drive (CD-R Drive), CD
rewritable drive (CD-RW Drive) or a digital versatile disk
ROMdrive (DVD-ROM).To facilitate connection of the disk
storage 1824 to the system bus 1818, a removable or non-
removable interface is typically used such as interface 1826.
[0083] It is to be appreciated that FIG. 18 describes soft-
warethat acts as an intermediary between users andthe basic
computer resources described in suitable operating environ-
ment 1810. Such software includesan operating system 1828.
Operating system 1828, which can be stored on disk storage
1824, acts to control and allocate resources of the computer
1812. System applications 1830 take advantage of the man-
agementofresources by operating system 1828 through pro-
gram modules 1832 and program data 1834 stored either in
system memory 1816 or on disk storage 1824. It is to be
appreciated that one or more embodiments of the subject
disclosure can be implemented with various operating sys-
tems or combinations of operating systems.
[0084] A user enters commands or information into the
computer 1812 through input device(s) 1836. Input devices
1836 include, but are not limited to, a pointing device such as
a mouse,trackball, stylus, touch pad, keyboard, microphone,
joystick, game pad, satellite dish, scanner, TV tuner card,
digital camera, digital video camera, web camera, and the
like. These and other input devices connect to the processing
unit 1814 through the system bus 1818 via interface port(s)
1838. Interface port(s) 1838 include, for example, a serial
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port, a parallel port, a game port, and a universal serial bus
(USB). Output device(s) 1840 use someof the same type of
ports as input device(s) 1836. Thus, for example, a USB port
maybe usedto provide input to computer 1812, and to output
information from computer 1812 to an output device 1840.
Output adapters 1842 are providedto illustrate that there are
some output devices 1840 like monitors, speakers, and print-
ers, among other output devices 1840, which require special
adapters. The output adapters 1842 include, by wayofillus-
tration and notlimitation, video and sound cardsthat provide
a means of connection between the output device 1840 and
the system bus 1818. It should be noted that other devices
and/or systemsofdevices provide both input and output capa-
bilities such as remote computer(s) 1844.

[0085] Computer 1812 can operate in a networked environ-
ment using logical connections to one or more remote com-
puters, such as remote computer(s) 1844. The remote com-
puter(s) 1844 can be a personal computer,a server, a router, a
network PC, a workstation, a microprocessor based appli-
ance, a peer device or other common network node and the
like, and typically includes many or all of the elements
describedrelative to computer 1812. For purposesofbrevity,
only amemory storage device 1846 is illustrated with remote
computer(s) 1844. Remote computer(s) 1844 is logically
connected to computer 1812 through a network interface
1848 and then physically connected via communication con-
nection 1850. Network interface 1848 encompasses commu-
nication networks such as local-area networks (LAN) and
wide-area networks (WAN). LANtechnologies include Fiber
Distributed Data Interface (FDDI), Copper Distributed Data
Interface (CDDI), Ethernet/IEEE 802.3, Token Ring/TEEE
802.5 and the like. WAN technologies include, but are not
limited to, point-to-point links, circuit switching networks
like Integrated Services Digital Networks (ISDN) and varia-
tions thereon, packet switching networks, and Digital Sub-
scriber Lines (DSL).

[0086] Communication connection(s) 1850 refers to the
hardware/software employed to connect the network inter-
face 1848 to the system bus 1818. While communication
connection 1850 is shownfor illustrative clarity inside com-
puter 1812, it can also be external to computer 1812. The
hardware/software necessary for connection to the network
interface 1848 includes, for exemplary purposes only, inter-
nal and external technologies such as, modems including
regular telephone grade modems, cable modems and DSL
modems, ISDN adapters, and Ethernet cards.

[0087] FIG. 19 is a schematic block diagram of a sample
computing environment 1900 with which the disclosed sub-
ject matter can interact. The sample computing environment
1900 includes one or moreclient(s) 1902. The client(s) 1902
can be hardware and/or software (e.g., threads, processes,
computing devices). The sample computing environment
1900 also includes one or more server(s) 1904. The server(s)
1904 can also be hardware and/or software (e.g., threads,
processes, computing devices). The servers 1904 can house
threads to perform transformations by employing one or more
embodiments as described herein, for example. One possible
communication between a client 1902 and servers 1904 can

be in the form of a data packet adapted to be transmitted
between two or more computer processes. The sample com-
puting environment 1900 includes a communication frame-
work 1906 that can be employedto facilitate communications
betweenthe client(s) 1902 andthe server(s) 1904. The client
(s) 1902 are operably connected to one or more client data
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store(s) 1908 that can be employedto store information local
to the client(s) 1902. Similarly, the server(s) 1904 are oper-
ably connected to one or more server data store(s) 1910 that
can be employed to store information local to the servers
1904.

[0088] The abovedescription ofillustrated embodiments of
the subject disclosure, including what is described in the
Abstract, is not intended to be exhaustive or to limit the
disclosed embodimentsto the precise forms disclosed. While
specific embodiments and examplesare described herein for
illustrative purposes, various modifications are possible that
are considered within the scope of such embodiments and
examples, as those skilled in the relevant art can recognize.
[0089] In this regard, while the disclosed subject matter has
been described in connection with various embodiments and

corresponding figures, where applicable, it is to be under-
stood that other similar embodiments can be used or modifi-
cations and additions can be madeto the described embodi-

ments for performing the same, similar, alternative, or
substitute function of the disclosed subject matter without
deviating therefrom. Therefore, the disclosed subject matter
should not be limited to any single embodiment described
herein, but rather should be construedin breadth and scope in
accordance with the appended claimsbelow.
[0090] In addition, the term “or” is intended to mean an
inclusive “or” rather than an exclusive “or.” That is, unless
specified otherwise, or clear from context, “X employs A or
B”is intended to mean anyofthe natural inclusive permuta-
tions. That is, if X employs A; X employs B; or X employs
both A and B, then “X employs A or B”is satisfied under any
ofthe foregoing instances. Moreover,articles “a” and “an” as
used in the subject specification and annexed drawings should
generally be construed to mean “one or more” unless speci-
fied otherwise or clear from context to be directed to a singu-
lar form.

[0091] What has been described above includes examples
of systems and methodsillustrative of the disclosed subject
matter. It is, of course, not possible to describe every combi-
nation ofcomponents or methodologies here. One ofordinary
skill in the art may recognize that many further combinations
and permutations of the claimed subject matter are possible.
Furthermore, to the extent that the terms “includes,” “has,”
“possesses,” and the like are used in the detailed description,
claims, appendices and drawings such termsare intended to
be inclusive in a manner similar to the term “comprising”as
“comprising” is interpreted when employedasa transitional
word in a claim.

Whatis claimed is:

1. An apparatus, comprising:
a power-over-Ethernet (PoE) interface componentconfig-

ured to receive powervia an Ethernet connection; and
aconversion component configured to convert the powerto

charging power and deliver the charging power to a
charging port of the apparatus.

2. The apparatus of claim 1, wherein the charging power
comprises universal serial bus (USB) power, and the charging
port comprises a USBchargingport.

3. The apparatus of claim 1, wherein the apparatus is con-
figured to mount in a window of a wall plate.

Apr. 16, 2015

4. The apparatus of claim 2, wherein the PoE interface
component comprises a network plug configured to plug into
an Ethernet data port.

5. The apparatus ofclaim 4, wherein the USB charging port
is connected to the network plug via a USBcable.

6. The apparatus ofclaim 1, further comprising at least one
status indicator configured to indicate at least one status ofthe
apparatus.

7. The apparatus of claim 1, wherein the conversion com-
ponentis further configured to identify a type of the power
based on at least one of a detected voltage level of the power
or identification of one or more conductors of an Ethernet

cable that deliver the power.
8. The apparatus of claim 7, wherein the conversion com-

ponentis configured to convert the powerbased on the type of
the power.

9. The apparatus of claim 1, wherein the PoE interface
comprises a set ofterminals configured to connectto a respec-
tive set of conductors of an Ethernet cable.

10. The apparatus ofclaim 2, wherein the conversion com-
ponentis further configured to format USBdata received via
the USBcharging port to an Ethernet protocol.

11. The apparatus of claim 10, wherein the Ethernet pro-
tocol comprises transmission control protocol/Internet proto-
col (TCP/IP).

12. The apparatus ofclaim 2, wherein the conversion com-
ponentis further configured to format Ethernet data received
via the PoE interface to a USBprotocol.

13. The apparatus of claim 1, further comprising a data
port, wherein the apparatus is configured to pass data between
the data port and the PoE interface component.

14. The apparatus ofclaim 1, wherein the poweris received
via an HDBaseT link provided over a category cable.

15. The apparatus of claim 1, further comprising one or
more audio output jacks configured to output audio data
received via the Ethernet connection.

16. An apparatus, comprising:
an Ethernet plug configured to interface with an Ethernet

data port;
a wireless transceiver configured to create a wireless net-

work that facilitates wireless data exchange with the
Ethernet data port; and

a poweradapter configured to leverage power-over-Ether-
net (PoE) power carried by the Ethernet data port to
powerthe wireless transceiver.

17. The apparatus of claim 15, further comprising one or
more audio output jacks.

18. A receiver module, comprising:
a universal serial bus (USB)port; and
a conversion component configured to convert power-over-

HDBaseT (PoH)received via an HDBaseT link to USB
powerand deliver the USB powerto the USBport.

19. The receiver module of claim 18, further comprising a
high-definition multimedia interface (HDMI) port configured
to exchange audio and video signaling with the HDBaseT
link.

20. The receiver module ofclaim 18, further comprising an
Ethernet port configured to exchange data with the HDBaseT
link.


