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(57) Abstract: A power sourcing equipment is provided. The power sourcing equipment may include an input terminal, an output
terminal, a switch, and a device detection circuit. The input terminal may receive a power signal. The output terminal may be electrically
coupled to a powered device via a coaxial cable, which transmits the power signal from the power sourcing equipment to the powered
device or a data signal from the powered device to the power sourcing equipment. The switch may control an electrical connection
between the input and output terminal (s). The device detection circuit may detect whether the data signal is being transmitted from
the powered device to the power sourcing equipment. If the data signal is not being transmitted from the powered device to the power
sourcing equipment, the device detection circuit may control an operation of the switch based on an electrical parameter associated

with the powered device.
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SYSTEMS AND DEVICES FOR POWER SUPPLY

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to Chinese Patent Application
No. 201910538883.4, filed on June 20, 2019, the content of which is hereby incorporated
by reference to its entirety.
TECHNICAL FIELD
[0002] The present application generally relates to power supply technology, and
more particularly, to systems and devices for Power over Coaxial.
BACKGROUND
[0003] Power over Coaxial (PoC) technique is widely used in data (e.g., a network
signal, a video signal, an image signal, an audio signal) and electricity transmission. The
PoC technique may transmit a power signal and a data signal via a coaxial cable. A PoC
system may include a power sourcing equipment, a powered device, and the coaxial cable
connecting the power sourcing equipment with the powered device.
[0004] In some embodiments, the type of the powered device (e.g., a PoC device and
a non-PoC device) may affect the working condition of the PoC system. For example, if
the powered device is a PoC device that is not powered on, the power sourcing equipment
may need to transmit the power signal to the powered device via the coaxial cable. As
another example, if the powered device is a PoC device that has been powered by an
external power supply, the power sourcing equipment may not supply the power signal to
the PoC device, or else the PoC device may be damaged. As yet another example, if the
powered device is a non-PoC device, the power sourcing equipment cannot supply the
power signal to it via the coaxial cable.
[0005] Additionally, the state of the powered device may affect the working condition
of the PoC system. For example, if a load of the powered device changes (e.g., the load
is disconnected), the power sourcing equipment may accordingly change its operation.
SUMMARY
[0006] According to one aspect of the present disclosure, a power sourcing

equipment is provided. The power sourcing equipment may include an input terminal, an
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output terminal, a switch, and a device detection circuit. The input terminal may be
configured to receive a power signal. The output terminal may be electrically coupled to a
powered device via a coaxial cable. The coaxial cable may be configured to transmit the
power signal from the power sourcing equipment to the powered device or transmit a data
signal from the powered device to the power sourcing equipment. The switch may be
coupled between the input terminal and the output terminal. The switch may control an
electrical connection between the input terminal and the output terminal. The device
detection circuit may be coupled to the output terminal and the input terminal. The device
detection circuit may be configured to detect whether the data signal is being transmitted
from the powered device to the power sourcing equipment. Inresponse to a
determination that the data signal is not being transmitted from the powered device to the
power sourcing equipment, the device detection circuit may control an operation of the
switch based on an electrical parameter associated with the powered device.

[0007] In some embodiments, the power sourcing equipment may include a data
signal filtering circuit and a power signal filtering circuit. The data signal filtering circuit
may be coupled between the input terminal and the output terminal, and may be
configured to filter the data signal. The power signal filtering circuit may be configured to
filter the power signal.

[0008] In some embodiments, the device detection circuit may include a data signal
detection circuit. The data signal detection circuit may be configured to detect whether
the data signal is being transmitted from the powered device to the power sourcing
equipment. The data signal detection circuit may be configured to acquire a pulse signal
from a signal transmitted from the powered device, and extract information indicating a
pulse width or a pulse frequency of the pulse signal. The data signal detection circuit
may further be configured to determine whether the data signal is being transmitted from
the powered device to the power sourcing equipment based on the information.

[0009] In some embodiments, the electrical parameter associated with the powered
device may include a resistance of the powered device. The device detection circuit may
include a resistor detection circuit. The resistor detection circuit may be configured to
determine the resistance of the powered device. The device detection circuit may control
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the operation of the switch based on whether the resistance of the powered device
satisfies a first preset condition.

[0010] In some embodiments, the resistor detection circuit may include a second
switch, a voltage generation circuit, a current sampling circuit, a first resistor, and a second
processing sub-circuit. The second switch, whose first end is coupled to the output
terminal, may be configured to be turned on when the data signal detection circuit does not
detect the data signal. The voltage generation circuit may be coupled to a second end of
the second switch, and be configured to provide a voltage for the powered device when
the second switch is turned on. The current sampling circuit may be coupled to the
second end of the second switch, and be configured to sample a current of the output
terminal to obtain a sampling current when the second switch is turned on.  The first
resistor may be coupled to the current sampling circuit. The second processing sub-
circuit may be configured to determine the resistance of the powered device based on a
voltage across the first resistor and the sampling current.

[0011] In some embodiments, the electrical parameter associated with the powered
device may include a capacitance of the powered device. The device detection circuit
may include a capacitor detection circuit. The capacitor detection circuit may be
configured to determine the capacitance of the powered device. The device detection
circuit may control the operation of the switch based on whether the capacitance of the
powered device satisfies a second preset condition.

[0012] In some embodiments, the capacitor detection circuit may include a third
switch, a discharging sub-circuit, and a third processing sub-circuit. A first end of the third
switch may be coupled to the output terminal. The discharging sub-circuit may be
coupled to a second end of the third switch, and be configured to discharge a current from
the output terminal.  The third processing sub-circuit may be configured to determine the
capacitance of the powered device based on the discharging of the current.

[0013] In some embodiments, the power sourcing equipment may further include a
load detection circuit. The load detection circuit may be configured to detect whether a
load of the powered device is disconnected. In response to a determination that the load
of the powered device is disconnected, the load detection circuit may turn off the switch.
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[0014] In some embodiments, the load detection circuit may include a hysteresis
comparator and a fourth processing sub-circuit. The hysteresis comparator may have a
forward input coupled to the input terminal and an inverted input configured to receive a
reference voltage. The fourth processing sub-circuit may be coupled to the output
terminal of the hysteresis comparator, and be configured to control the operation of the
switch according to an output signal of the hysteresis comparator.

[0015] In some embodiments, the power sourcing equipment may further include a
data processing unit. The data processing unit may be configured to process the data
signal. The data processing unit may include a second capacitor, a second resistor, and
a data processing circuit. The second capacitor may be coupled to the power signal
filtering circuit. A first end of the second resistor may be coupled to the power signal
filtering circuit, and a second end may be grounded. The data processing circuit may be
coupled to the second end of the second capacitor for processing the data signal.

[0016] According to another aspect of the present disclosure, a power sourcing
equipment is provided. The power sourcing equipment may include an input terminal, an
output terminal, a switch, and a load detection circuit. The input terminal may be
configured to receive a power signal. The output terminal may be electrically coupled to a
powered device via a coaxial cable. The coaxial cable may be configured to transmit the
power signal from the power sourcing equipment to the powered device or transmit a data
signal from the powered device to the power sourcing equipment. The switch may be
coupled between the input terminal and the output terminal. When the switch is turned
on, the power sourcing equipment may power on the powered device with the power
signal. When the switch is turned off, the power sourcing equipment may be powered on
by an external power source. The load detection circuit may be configured to determinate
whether a load of the powered device is disconnected. A first determination criterion may
be followed when the switch is turned on. A second determination criterion which is
different from the first determination criterion may be followed when the switch is turned
off.

[0017] In some embodiments, when the switch is turned on, the load detection circuit
may be configured to determine a drop of voltage across a resistor in the path between the
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input terminal and the output terminal, and determine whether the load of the powered
device is disconnected based on the drop of voltage across the resistor.

[0018] In some embodiments, when the switch is turned off, the load detection circuit
may be configured to acquire a pulse signal from a signal transmitted from the powered
device, and extract information indicating a pulse width or a pulse frequency of the pulse
signal. When the switch is turned off, the load detection circuit may further be configured
to determine whether the load of the powered device is disconnected based on the
information.

[0019] In some embodiments, the load detection circuit may include a hysteresis
comparator and a fourth processing sub-circuit. The hysteresis comparator may have a
forward input coupled to the input terminal and an inverted input configured to receive a
reference voltage. The fourth processing sub-circuit may be coupled to the output
terminal of the hysteresis comparator, and be configured to control the operation of the
switch according to an output signal of the hysteresis comparator.

[0020] In some embodiments, the forward input of the hysteresis comparator may be
configured to receive a difference between a voltage at the input terminal and the drop of
voltage across the resistor. The output signal of the hysteresis comparator may indicate
a comparison result of the difference and the reference voltage.

[0021] In some embodiments, the fourth processing sub-circuit may be configured to
determine whether the load of the powered device is disconnected based on the output
signal and a duration of the output signal.

[0022] In some embodiments, the power sourcing equipment may further include a
device detection circuit coupled to the output terminal and the input terminal. The device
detection circuit may be configured to detect whether the data signal is being transmitted
from the powered device to the power sourcing equipment. Inresponse to a
determination that the data signal is not being transmitted from the powered device to the
power sourcing equipment, the device detection circuit may control an operation of the
switch based on an electrical parameter associated with the powered device.

[0023] In some embodiments, the power sourcing equipment may further include a
data signal filtering circuit and a power signal filtering circuit. The data signal filtering
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circuit may be coupled between the input terminal and the output terminal, and be
configured to filter the data signal. The power signal filtering circuit may be configured to
filter the power signal.

[0024] In some embodiments, the device detection circuit may include a data signal
detection circuit. The data signal detection circuit may be configured to detect whether
the data signal is being transmitted from the powered device to the power sourcing
equipment. The data signal detection circuit may be configured to acquire a pulse signal
from a signal transmitted from the powered device, and extract information indicating a
pulse width or a pulse frequency of the pulse signal. The data signal detection circuit
may further be configured to determine whether the data signal is being transmitted from
the powered device to the power sourcing equipment based on the information.

[0025] In some embodiments, the electrical parameter associated with the powered
device may include a resistance of the powered device. The device detection circuit may
include a resistor detection circuit. The resistor detection circuit may be configured to
determine the resistance of the powered device. The device detection circuit may control
the operation of the switch based on whether the resistance of the powered device
satisfies a first preset condition.

[0026] In some embodiments, the resistor detection circuit may include a second
switch, a voltage generation circuit, a current sampling circuit, a first resistor, and a second
processing sub-circuit. The second switch, whose first end is coupled to the output
terminal, may be configured to be turned on when the data signal detection circuit does not
detect the data signal. The voltage generation circuit may be coupled to a second end of
the second switch, and be configured to provide a voltage for the powered device when
the second switch is turned on. The current sampling circuit may be coupled to the
second end of the second switch, and be configured to sample a current of the output
terminal to obtain a sampling current when the second switch is turned on.  The first
resistor may be coupled to the current sampling circuit. The second processing sub-
circuit may be configured to determine the resistance of the powered device based on a

voltage across the first resistor and the sampling current.
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[0027] In some embodiments, the electrical parameter associated with the powered
device may include a capacitance of the powered device. The device detection circuit
may include a capacitor detection circuit configured to determine the capacitance of the
powered device. The device detection circuit may control the operation of the switch
based on whether the capacitance of the powered device satisfies a second preset
condition.
[0028] In some embodiments, the capacitor detection circuit may include a third
switch, a discharging sub-circuit, and a third processing sub-circuit. A first end of the third
switch may be coupled to the output terminal. The discharging sub-circuit may be
coupled to a second end of the third switch, and be configured to discharge a current from
the output terminal.  The third processing sub-circuit may be configured to determine the
capacitance of the powered device based on the discharging of the current.
[0029] In some embodiments, the power sourcing equipment may further include a
data processing unit. The data processing unit may be configured to process the data
signal. The data processing unit may include a second capacitor, a second resistor, and
a data processing circuit. The second capacitor may be coupled to the power signal
filtering circuit. A first end of the second resistor may be coupled to the power signal
filtering circuit and a second end may be grounded. The data processing circuit may be
coupled to the second end of the second capacitor for processing the data signal.
[0030] Additional features will be set forth in part in the description which follows, and
in part will become apparent to those skilled in the art upon examination of the following
and the accompanying drawings or may be learned by production or operation of the
examples. The features of the present disclosure may be realized and attained by
practice or use of various aspects of the methodologies, instrumentalities, and
combinations set forth in the detailed examples discussed below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0031] The methods, systems, and/or programming described herein are further
described in terms of exemplary embodiments. These exemplary embodiments are

described in detail with reference to the drawings. These embodiments are non-limiting
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exemplary embodiments, in which like reference numerals represent similar structures
throughout the several views of the drawings, and wherein:
[0032] FIG. 1 is a schematic diagram of an exemplary PoC system according to some
embodiments of the present disclosure;
[0033] FIG. 2 is a schematic diagram illustrating an exemplary circuit of a power
sourcing equipment according to some embodiments of the present disclosure;
[0034] FIG. 3 is a schematic diagram illustrating another exemplary circuit of the
power sourcing equipment according to some embodiments of the present disclosure;
[0035] FIG. 4 is a schematic diagram illustrating an exemplary circuit of a data signal
detection circuit according to some embodiments of the present disclosure;
[0036] FIG. 5 is a schematic diagram illustrating an exemplary circuit of a resistor
detection circuit according to some embodiments of the present disclosure;
[0037] FIG. 6 is a schematic diagram illustrating an exemplary circuit of a capacitor
detection circuit according to some embodiments of the present disclosure;
[0038] FIG. 7 is a schematic diagram illustrating an exemplary circuit of a load
detection circuit according to some embodiments of the present disclosure;
[0039] FIG. 8 is a schematic diagram illustrating an exemplary circuit of a data
processing unit according to some embodiments of the present disclosure;
[0040] FIG. 9 is a schematic diagram illustrating an exemplary circuit of a powered
device according to some embodiments of the present disclosure;
[0041] FIG. 10 is a flowchart illustrating an exemplary process for determining
whether a data signal is being transmitted from the powered device to the power sourcing
equipment according to some embodiments of the present disclosure; and
[0042] FIG. 11 is a flowchart illustrating an exemplary process for determining
whether the powered device is a PoC device according to some embodiments of the
present disclosure.

DETAILED DESCRIPTION
[0043] In the following detailed description, numerous specific details are set forth by
way of examples in order to provide a thorough understanding of the relevant disclosure.
However, it should be apparent to those skilled in the art that the present disclosure may
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be practiced without such details. In other instances, well-known methods, procedures,
systems, components, and/or circuitry have been described at a relatively high-level,
without detail, in order to avoid unnecessarily obscuring aspects of the present disclosure.
Various modifications to the disclosed embodiments will be readily apparent to those
skilled in the art, and the general principles defined herein may be applied to other
embodiments and applications without departing from the spirit and scope of the present
disclosure. Thus, the present disclosure is not limited to the embodiments shown, but to

be accorded the widest scope consistent with the claims.

” o ” o

[0044] It will be understood that the term “system,” “engine,” “unit,” “module,” and/or
“block” used herein are one method to distinguish different components, elements, parts,
section or assembly of different level in ascending order. However, the terms may be
displaced by other expression if they may achieve the same purpose.

[0045] It will be understood that when a unit, engine, module, or block is referred to

” o

as being “on,” “connected to,” or “coupled to” another unit, engine, module, or block, it may
be directly on, connected or coupled to, or communicate with the other unit, engine,
module, or block, or an intervening unit, engine, module, or block may be present, unless
the context clearly indicates otherwise. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed items.

[0046] The terminology used herein is for the purposes of describing particular
examples and embodiments only and is not intended to be limiting. As used herein, the

” o

singular forms “a,” “an,” and “the” may be intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be further understood that the terms
“‘include” and/or “comprise,” when used in this disclosure, specify the presence of integers,
devices, behaviors, stated features, steps, elements, operations, and/or components, but
do not exclude the presence or addition of one or more other integers, devices, behaviors,
features, steps, elements, operations, components, and/or groups thereof.

[0047] An aspect of the present disclosure relates to a power sourcing equipment.
The power sourcing equipment may include an input terminal, an output terminal, a switch,
and a device detection circuit. The terminal may be configured to receive a power signal.

The output terminal may be electrically coupled to a powered device via a coaxial cable.
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The coaxial cable may be configured to transmit the power signal from the power sourcing
equipment to the powered device or transmit a data signal from the powered device to the
power sourcing equipment. The switch may be coupled between the input terminal and
the output terminal to control an electrical connection between the input terminal and the
output terminal. When the switch is turned on, the power sourcing equipment may
provide power to maintain the operation of the powered device. A device detection
circuit, coupled to the output terminal and the input terminal, may be configured to detect
whether the data signal is being transmitted from the powered device to the power
sourcing equipment. In response to a determination that the data signal is not being
transmitted from the powered device to the power sourcing equipment (i.e., the powered
device has not been powered up), the device detection circuit may be configured to control
an operation of the switch based on an electrical parameter associated with the powered
device.

[0048] According to some embodiments of the present disclosure, under the
circumstance that the powered device has not been powered up, the power sourcing
equipment may first recognize the type of the powered device based on the electrical
parameter associated with the powered device. By doing so, it can be guaranteed that
the power sourcing equipment may provide power to the powered device only when the
powered device is not being powered by any external power source, thus protecting the
powered device from being damaged. In addition, since the recognition is performed in
the absence of any data signal transmitted between the power sourcing equipment and the
powered device, the influence caused by the data signal may be eliminated and thus the
recognition result may be more accurate and reliable.

[0049] According to another aspect of the present disclosure, the power sourcing
equipment may further include a load detection circuit. The load detection circuit may be
configured to determinate whether a load of the powered device is disconnected. A first
determination criterion may be followed when the switch is turned on (i.e., when the
powered device is being powered by the power sourcing equipment), and a second

determination criterion which is different from the first determination criterion may be
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followed when the switch is turned off (i.e., when the powered device is being powered by
an external power source).

[0050] According to some embodiments of the present disclosure, the load detection
circuit may use different determination criteria to determine whether the load of the
powered device is disconnected in different scenarios. In the scenario that the powered
device is powered by the power sourcing equipment itself, the load detection circuit may
use a determination criterion according to which the determination result may not be
affected by the capacitor (having a large capacitance) or the inductor (having a large
inductance) of the power sourcing equipment. In the scenario that the powered device is
powered by an external power source, the load detection circuit may use a determination
criterion that takes the feature of the data signal into account, according to which the
determination result may be more accurate and reliable.

[0051] FIG. 1 illustrates a schematic diagram of a PoC system 100 according to some
embodiments of the present disclosure. The PoC system 100 may use a single coxial
cable to transmit both of the power signal and the data signal, which reduces the wiring
cost and improves the convenience and security for installing the components of the PoC
system 100. As used herein, the power signal may include a direct current (DC) signal.
The data signal may include one or more alternating current (AC) signals (e.g., a network
signal, a video signal, an image signal, an audio signal). As shown in FIG. 1, the PoC
system 100 may include a power sourcing equipment (PSE) 110, a powered device (PD)
120, and a coaxial cable 130. The PSE 110 may be electrically coupled to the PD 120
via the coaxial cable 130.

[0052] The PSE 110 may be configured to supply electric power to the PD 120. In
some embodiments, the PSE 110 may be used to manage a power supply process in the
PoC system 100. The PSE 110 may have a similar function as a network switch (e.g., a
Power over Ethernet (PoE) network switch) that supplies power to powered devices. In
some embodiments, the PES 110 may be also used to obtain and process the data signal
from the PD 120. For example, the PSE 110 may include a digital video recorder that
receives the video signal from the PD 120 and performs a video processing operation on
the video signal.

11
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[0053] The PD 120 may be a device that is powered to realize certain functions, e.g.,
implementing the video surveillance. For example, the PD 120 may be powered by the
PSE 110 by receiving the power signal via the coaxial cable 130, or the PD 120 may be
powered by an external power source (not shown in FIG. 1) via other cables. The PD
120 may be a terminal device of the PoC system 100 that may generate the data signal
and transmit the data signal to the PSE 110 for further processing. In some
embodiments, the PD 120 may be a PoC device that supports a PoC technique or a non-
PoC device which does not support the PoC technique. The PoC technique may refer to
an operation of exchanging both of the power signal and the data singla between two
devices via a coaxial cable. Merely by way of example, if the PD 120 is a PoC device,
the PD 120 may receive the power signal from the PSE 110 to maintain the operation of
itself and transmit the data signal (e.g., a video signal) produced by the PD 120 to the PSE
110 via the coaxial cable 130. Alternatively, the PD 120 may receive the power signal
from an external power source other than the PSE 110, the PD 120 may still transmit the
data signal to the PSE 110 via the coaxial cable 130. As another example, if the PD 120
is a non-PoC device, the PD 120 cannot be powered by an extra power source via a
network cable other than the coaxial cable 130, and the coaxial cable may only be used to
transmit the data signal from the PD 120 to the PSE 110. In some embodiments, the PD
120 may include an IP phone 121, a notebook computer 123, an IP camera 125, a
Wireless Local Area Network access point (not shown in FIG. 1), or the like, or a
combination thereof.

[0054] The coaxial cable 130 may be configured to exchange the power signal and/or
the data signal between the PSE 110 and the PD 120. The coaxial cable 130 may be an
RG-6 coaxial cable, a 75-5 coaxial cable, an RG-59 coaxial cable, an RG-58 coaxial cable,
an RG-62 coaxial cable, an RG-7 coaxial cable, an RG-11 coaxial cable, or the like, or a
combination thereof.

[0055] It should be noted that the above description of the PoC system 100 is
intended to be illustrative, and not to limit the scope of the present disclosure. Many
alternatives, modifications, and variations will be apparent to those skilled in the art. The
features, structures, methods, and other characteristics of the exemplary embodiments
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described herein may be combined in various ways to obtain additional and/or alternative
exemplary embodiments. For example, the PoC system 100 may include one or more
additional components. Additionally or alternatively, one or more components of the PoC
system 100 described above may be omitted. As another example, two or more
components of the PoC system 100 may be integrated into a single component.
[0056] FIG. 2 is a schematic diagram illustrating an exemplary circuit of the PSE 110
according to some embodiments of the present disclosure. As shown in FIG. 2, the PSE
110 may include an input terminal 201, a resistor 202, a switch 203, a data signal filtering
circuit 204, a device detection circuit 205, a load detection circuit 206, an output terminal
207, a power signal filtering circuit 208, a data processing unit 209, a switch 210, and a
data signal output terminal 211. The input terminal 201, the resistor 202, the switch 203,
the data signal filtering circuit 204, and the output terminal 207 may be connected in
series. The output terminal 207, the power signal filtering circuit 208, the data processing
unit 209, and the data signal output terminal 211 may be connected in series. The output
terminal 207, the switch 210, and the data signal output terminal 211 may be connected in
series. The output terminal 207 may also be connected to the device detection circuit
205. The power signal filtering circuit 208 may also be coupled to the device detection
circuit 205 and the load detection circuit 206, respectively. The device detection circuit
205 and the load detection circuit 206 may be coupled to the switch 203, respectively.
The load detection circuit 206 may also be coupled to a first end P2 of the resistor 202.
P1, as shown in FIG. 2, refers to a second end of the power signal filtering circuit 208.
[0057] The input terminal 201 may be coupled to a power supply (not shown in FIG.
2) to receive the power signal from the power supply.
[0058] The resistor 202 may be configured to protect the PSE 110 from being
damaged due to large current. The resistor 202 may share the voltage of the power
supply with a powered device (e.g., the PD 120 in FIG. 1) connected to the PSE 110.
[0059] The switch 203 may be configured to control an electrical connection between-
the input terminal 201 and the output terminal 207. If the switch 203 is turned on, the
power signal received from the power supply may be transmitted to the output terminal
207. If the switch 203 is turned off, the input terminal 201 and the output terminal 207
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may be disconnected. The switch 203 may include a switch S1 including a controlling end
that receives a controlling signal. The control signal may be used to control the on or off
of the switch S1.  In some embodiments, the switch S1 may be a field effect tube (FET),
such as an N-type FET. Taking the N-type FET as an exemplary switch S+, if the control
signal includes a high-level voltage (e.g., the device detection circuit 205 sends a high-
level voltage to the controlling end), the switch S1 may be turned on. If the control signal
includes a low-level voltage (e.g., the device detection circuit 205 sends a low-level
voltage to the controlling end), the switch S1 may be turned off.

[0060] The data signal filtering circuit 204 and the power signal filtering circuit 208
may be used to separate the power signal and the data signal, respectively. For
example, the data signal filtering circuit 204 may allow the power signal to pass through
while filter out the data signal, such that no data signal may reach at the input terminal
201. In some embodiments, the power signal may be a DC signal and the data signal
may be an AC signal. The data signal filtering circuit 204 may include an inductor Lo,
which presents low impedance to a DC signal, and high impedance to an AC signal.

Thus, the data signal filtering circuit 204 may allow the power signal to pass and block the
AC signal. As shown in FIG. 2, the left end of the inductor Lo may be coupled to the
output terminal 207, and the right end of the inductor Lo may be coupled to the switch 203.
As another example, the power signal filtering circuit 208 may allow the data signal to pass
through while filter out the power signal, such that no power signal may reach at the device
detection circuit 205, the load detection circuit 206, and the data processing circuit 209.
The power signal filtering circuit 208 may include a capacitor Co, which presents low
impedance to an AC signal, and high impedance to an DC signal. Thus, the power signal
filtering circuit 208 may allow the data signal to pass and block the DC signal. As shown
in FIG. 2, the left end of the capacitor Co may be coupled to the output terminal 207, and
the right end of the capacitor Co may be coupled to the device detection circuit 205, the
load detection circuit 206, and the data processing circuit 209.

[0061] The device detection circuit 205 may be configured to determine the operating
status of a powered device connected to the PSE 110. For example, the device detection
circuit 205 may judge whether the powered device is powered up by detecting whether any
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data signal is being transmitted from the powered device to the PSE 110. If no data
signal is being transmitted from the powered device to the PSE 110, the device detection
circuit 205 may determine that the powered device has not been powered up. Then, the
device detection circuit 205 may further identify whether the powered device is of a target
type (e.g., whether the powered device is a PoC device or not) based on an electrical
parameter associated with the powered device, and control the operation of the switch 203
based on the identification result. For example, if the powered device is identified as a
PoC device, the device detection circuit 205 may turn on the switch 203 such tha the PSE
110 may directly provide power to the powered device via a coaxial cable. Exemplary
electrical parameters associated with the powered device may include a resistance and a
capacitance of the powered device. More descriptions regarding the device detection
circuit 205 may be found elsewhere in the present disclosure. See, e.g., FIGs. 3, 4, 5 and
6 and relevant descriptions thereof.

[0062] The load detection circuit 206 may be configured to detect whether a load of
the powered device is disconnected, and further control the operation of the switch 203
based on the detection result. For example, if the load of the powered device is
disconnected, load detection circuit 206 may turn off the switch 203. More descriptions
regarding the load detection circuit 206 may be found elsewhere in the present disclosure.
See, e.g., FIG. 7 and relevant descriptions thereof.

[0063] The output terminal 207 may be electrically coupled to the powered device via
a coaxial cable (e.g., the coaxial cable 130 in FIG. 1). The coaxial cable may be
configured to transmit the power signal from the PSE 110 to the powered device and/or
transmit the data signal from the powered device to the PSE 110.

[0064] The data processing unit 209 may be configured to process the data signal,
which is received from the powered device and filtered by the power signal filtering circuit
208. For example, the data processing unit 209 may perform a lowpass filtering and a
video compensation on the data signal to improve the quality of the data signal. More
descriptions regarding the data processing unit 209 may be found elsewhere in the

present disclosure. See, e.g., FIG. 8 and relevant descriptions thereof.

15



WO 2020/253208 PCT/CN2019/129750

[0065] The switch 210 may be configured to control the electrical connection between
the output terminal 207 and the data signal output terminal 211, so as to ensure the quality
of the data signal. For example, if the powered device is powered up by an external
power source other than the PSE 110, the switch 210 may be turned on, so that the data
signal received by the output terminal 207 may be transmitted to the data signal output
terminal 211 for output. In such case, the data signal received by the output terminal 207
may avoid the influence of, e.g., the capacitor Co. As another example, if the powered
device is powered up by the PSE 110, the switch 210 may be turned off, so that the data
signal received by the output terminal 207 may be processed by the data processing
circuit 209 to improve its quality.

[0066] The data signal output terminal 211 may be configured to output the data
signal to, for example, a screen for display, or a storage device for storage.

[0067] FIG. 3is a schematic diagram illustrating another exemplary circuit of the PSE
110 according to some embodiments of the present disclosure. As shown in FIG. 3, the
device detection circuit 205 may include a data signal detection circuit 301, a resistor
detection circuit 302, and a capacitor detection circuit 303. The data signal detection
circuit 301 may be coupled to the second end of the power signal filtering circuit 208 and
the switch 203. The resistor detection circuit 302 may be coupled to the data signal
detection circuit 301, the output terminal 207, and the switch 203. The capacitor
detection circuit 303 may be coupled to the resistor detection circuit 302, the output
terminal 207, and the switch 203.

[0068] The data signal detection circuit 301 may be configured to detect whether a
data signal is being transmitted from a powered device (e.g., the PD 120 in FIG. 1) to the
PSE 110. If the data signal is being transmitted from the powered device to the PSE 110,
the powered device may be regarded as being powered up (e.g., by an external power
source other than the PSE 110). Otherwise, the powered device may be regarded as
being not powered up, and one or more further operations may be applied. For example,
an electrical parameter associated with the powered device may be determined by, e.g.,
the resistor detection circuit 302 and/or the capacitor detection circuit 303, and utilized to
control an operation of the switch 203.
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[0069] The resistor detection circuit 302 may be configured to determine whether a
resistance of the powered device satisfies a first preset condition. In some embodiments,
if the resistance of the powered device does not satisfy the first preset condition, the
powered device may be regarded as a non-PoC device, and the switch 203 may not be
turned on. In some embodiments, if the resistance of the powered device satisfies the
first preset condition, the capacitor detection circuit 303 may further determine whether a
capacitance of the powered device satisfies a second preset condition. If the capacitance
of the powered device satisfies the second preset condition, the powered device may be
regarded as a PoC device, and the switch 203 may be turned on so that the PSE 110 may
supply the power signal to the powered device. If the capacitance of the powered device
does not satisfy the second preset condition, the powered device may be regarded as a
non-PoC device. More descriptions regarding the device detection circuit 205 may be
found elsewhere in the present disclosure. See, e.g., FIGs. 4, 5 and 6 and relevant
descriptions thereof. In some embodiments, the data signal detection circuit 301 may be
omitted from the device detection circuit 205.

[0070] It should be noted that the above descriptions of the device detection circuit
205 are merely provided for the purposes of illustration, and not intended to limit the scope
of the present disclosure. For persons having ordinary skills in the art, multiple variations
and modifications may be made under the teachings of the present disclosure. However,
those variations and modifications do not depart from the scope of the present disclosure.
In some embodiments, the working order of the data signal detection circuit 301, the
resistor detection circuit 302, and the capacitor detection circuit 303 may not be limiting.
For example, the resistor detection circuit 302 and the capacitor detection circuit 303 may
work simultaneously. As another example, the capacitor detection circuit 303 may first
determine whether the capacitance of the powered device satisfies the second preset
condition. And if the capacitance of the powered device satisfies the second preset
condition, the resistor detection circuit 302 may determine whether a resistance of the
powered device satisfies a first preset condition.

[0071] FIG. 4 is a schematic diagram illustrating an exemplary circuit of the data
signal detection circuit 301 according to some embodiments of the present disclosure. As

17



WO 2020/253208 PCT/CN2019/129750

shown in FIG. 4, the data signal detection circuit 301 may include a data signal filtering
circuit 401, a hysteresis comparator 402, and a first processing sub-circuit 403. A first
end of the data filtering circuit 401 may be coupled to the second end P1 of the power
signal filtering circuit 208. The hysteresis comparator 402 may have a forward input
coupled to a second end of the data filtering circuit 401 and an inverted input configured to
receive a reference voltage Vref1. The first processing sub-circuit 403 may be coupled to
an output terminal of the hysteresis comparator 402, and to the switch 203.

[0072] The data signal filtering circuit 401 may be configured to pass an AC signal
and filter out a DC signal in a signal received from a powered device (e.g., the PD 120 in
FIG. 1) via the power signal filtering circuit 208. In some embodiments, an AC bias may
be added to the AC signal, or an STC clamping circuit may be set between the data signal
filtering circuit 401 and the hysteresis comparator 402. In this way, a DC signal level at
the forward input terminal of the hysteresis comparator 402 may be reset to a certain value
within a common-mode voltage range of the hysteresis comparator 402. In some
embodiments, the data filtering circuit 401 may include a capacitor Cx.

[0073] The hysteresis comparator 402 may be configured to acquire a pulse signal
based on an input of the AC signal and the reference voltage Vref1. The pulse signal
may denote the synchronous head of the input AC signal. A value of the reference
voltage Vref1 may be associated with the certain value at the forward input terminal of the
hysteresis comparator 402. Based on the input of the reference voltage Vref1 and the AC
signal, the hysteresis comparator 402 may extract one or more synchronous head signals
in the AC signal.

[0074] The first processing sub-circuit 403 may be configured to extract information
indicating a pulse width or a pulse frequency of the pulse signal. In some embodiments,
the information indicating the pulse width of the pulse signal may be extracted by removing
a glitch on the pulse signal and perform a signal edge detection. In some embodiments,
the information indicating the pulse frequency of the pulse signal may be extracted by
counting a number of pulse signals occurring over a measured time duration. The first
processing sub-circuit 403 may be further configured to determine whether the data signal
is being transmitted from the powered device to the PSE 110 based on the extracted
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information. Taking a video signal as an exemplary data signal, since the width and/or
frequency of a synchronous head signal may be same in different television systems (e.g.,
the National Television System Committee (NTSC), the Phase Alternation Line (PAL),
Séquentiel couleur a mémoire (SECAM)), the first processing sub-circuit 403 may
determine whether the pulse signal is a video signal by comparing the pulse width and/or
the pulse frequency of its synchronous head signal (e.g., the synchronous head signals
extracted by the hysteresis comparator 402 as described above) with a preset range that
defines the width and/or frequency of the synchronous head signals in a normal video
signal. Merely by way of example, the preset range may be recorded in atable. The
pulse width and/or the pulse frequency of the pulse signal may be compared to the preset
range(s) by looking up the table. If the pulse width and/or the pulse frequency of the
synchronous head signal are within the preset range, respectively, the pulse signal may be
deemed as the video signal, that is, the video signal is being transmitted from the powered
device to the PSE 110. If the pulse width and/or the pulse frequency of the synchronous
head signal are not within the preset range(s), it may be considered that the pulse signal is
not the video signal, which means that no video signal is detected.

[0075] In some embodiments, as mentioned in FIG. 3, the data signal detection circuit
301 may be omitted from the device detection circuit 205. In such case, in response to a
fact that the powered device is a non-PoC device powered by an external power source
other than the PSE 110, the resistor detection circuit 302 and the capacitor detection
circuit 303 may identify out that fact at a slower rate than the data signal detection circuit
301 does. Inresponse to a fact that the powered device is a PoC device powered by an
external power source other than the PSE 110, the resistor detection circuit 302 and the
capacitor detection circuit 303 may determine that the powered device is a PoC device,
while the PSE 110 may still be instructed to supply the electric power to the PoC device,
which may damage the PoC device. Therefore, the data signal detection circuit 301 may
be utilized to determine whether the powered device has been powered by an external
power source other than the PSE 110 quickly, and the resistor detection circuit 302 and
the capacitor detection circuit 303 may be further utilized to determine whether the
powered device is a PoC device or a non-PoC device.
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[0076] FIG. 5 is a schematic diagram illustrating an exemplary circuit of the resistor
detection circuit 302 according to some embodiments of the present disclosure. As
described in FIG. 3, the resistor detection circuit 302 may be configured to determine
whether a resistance of a powered device (e.g., the PD 120) satisfies the first preset
condition. As shown in FIG. 5, the resistor detection circuit 302 may include a second
switch 501, a voltage generation circuit 502, a current sampling circuit 503, a first resistor
504, a second processing sub-circuit 505, and a power supply 506. A first end of the
second switch 501 may be coupled to the output terminal 207. The voltage generation
circuit 502 and the current sampling circuit 503 may be coupled to a second end of the
second switch 501. The first resistor 504, the second processing sub-circuit 505, and the
power supply 506 may be coupled to the current sampling circuit 503. The second
processing sub-circuit 505 may be coupled to the switch 203.

[0077] The second switch 501 may be turned on when a data signal detection circuit
(e.g., the data signal detection circuit 301 in FIG. 4) does not detect any data signal (e.g.,
video signal) transmitted from the powered device to the PSE 110. Then, the power
supply 506 may be configured to supply electric power to the resistor detection circuit 302
when the second switch 501 is turned on.

[0078] The voltage generation circuit 502 may be configured to provide a voltage for
the powered device when the second switch 501 is turned on. Then, a current may pass
through a ground resistor of the powered device due to the voltage. For example, the
voltage generation circuit 502 may apply a voltage V1 to the output terminal 207. The
voltage V1 may be delivered to the PD 120 via the coaxial cable 130, and a current |1 may
be generated due to the voltage V1.

[0079] The current sampling circuit 503 may be configured to sample the current of
the output terminal 207 to obtain a sampling current when the second switch 501 is turned
on. In some embodiments, the current sampling circuit 503 may be a current mirror
circuit that may generate a sampling current (e.g., a sampling current |s) equal to the
current passing through the ground resistor of the powered device (e.g., I1).

[0080] The sampling current may pass through the first resistor 504, and a voltage
(denoted as Vc1) across the first resistor 504 may be generated. Since the resistance
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(denoted as R1) of the first resistor 504 is known, the voltage Vc1 may be calculated, which
is equal to a product of the sampling current Is and the resistance R1, i.e., Vci= 1R1.

[0081] The second processing sub-circuit 505 may be configured to determine the
resistance of the powered device based on the voltage Vc1 across the first resistor. In
some embodiments, the second processing sub-circuit 505 may determine code words of
the voltage V1 and the current |1 based on an input of the voltage V1 and the voltage Vci.
In some embodiments, the second processing sub-circuit 505 may include an analog-to-
digital converter (ADC) and a digital processing circuit. The ADC may digitize the voltage
V1 and the voltage Vci.  The digital processing circuit may generate the code words of the
voltage V1 and the current |1 based on the digitized voltage V1 and the voltage Vc1.  Then,
the voltage generation circuit 502 may supply a voltage V2 for the powered device, and a
current l2 may pass through the ground resistor of the powered device due to the voltage
V2. The code words of the voltage V2 and the current |2 may be determined in a similar
manner with that of the voltage V1 and the current I1.  In some embodiments, a resistance
(denoted as R) of the powered device may be determined based on the code words of the

voltage V1, the current |1, the voltage V2, and the current |2 according to Equation (1) as

below:
R =2 Equation (1)
IZ_ 1
[0082] The second processing sub-circuit 505 may be further configured to determine

whether the resistance R of the powered device satisfies the first preset condition. In
some embodiments, the first preset condition may be that the resistance of the powered
device is within a first range. Since a ground impedance of a standard PoC device is a
first fixed value, the first range may be a possible variation range with respect to the first
fixed value. If the resistance R is within the first range, the powered device may then
undergo a capacitor detection performed by the capacitor detection circuit 303 as
described in FIG. 6. If the resistance R is out of the first range, the powered device may
be considered as a non-PoC device. In such case, the switch 203 may be turned off to
prevent the PSE 110 from supplying the power signal to the powered device. Moreover,

the second switch 501 may be turned off to terminate the operation of the resistor
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detection circuit 302. After a certain time delay, the data signal detection circuit 301 may
be configured to detect whether the data signal is being transmitted from the powered
device to the PSE 110 again.

[0083] In some embodiments, the resistance R may be determined as a division of
the voltage applied to the powered device and the corresponding current passing through

V2

. v, . .
the output terminal 207, such as == or In some alternative embodiments, due to a

1 IZ

current misalignment caused by the current sampling circuit 503 and a disorder of the
second processing sub-circuit 505, the actual digitized voltage may be different from the
voltage V1 by an error AV, and the actual current passing through the output terminal 207

may be different from the current |1 by an error Al.  Thus, the resistance of the powered

device may be determined to be equal to ‘;1+MI/, which has a deviation from ‘I/—l thereby
1 1

causing an inaccurate determination as to whether the resistance of the powered device is
within the first range. The errors AV and Al may be removed by using the resistor
detection circuit 302. Since the errors AV and Al are caused by the current
misalignment and the disorder of the resistor detection circuit 302, the errors AV and Al
may be considered as default values. In this way, the resistance R of the powered device

may be represented by Equation (2), as below:

(A (Vp+AV) VeV
T (y+AD—(+AD) -1

Equation (2)

[0084] It can be noted that the errors AV and Al are removed by using Equation (2),
thereby improving the reliability of the resistor detection circuit 302.
[0085] FIG. 6 is a schematic diagram illustrating an exemplary circuit of the capacitor
detection circuit 303 according to some embodiments of the present disclosure. As
described in connection with FIG. 3, the capacitor detection circuit 303 may be configured
to determine whether a capacitance of a powered device (e.g., the PD 120) satisfies the
second preset condition. As shown in FIG. 6, the capacitor detection circuit 303 may
include a third switch 601, a switch 602, a discharging sub-circuit 603, and a third
processing sub-circuit 604. A first end of the third switch 601 may be coupled to the
output terminal 207. A first end of the switch 602 may be coupled to a second end of the
third switch 601, and a second end of the switch 602 may be coupled to the discharging
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sub-circuit 603. The third processing sub-circuit 604 may be coupled to the second end
of the third switch 601 and the second end of the switch 602. The third processing sub-
circuit 604 may be coupled to the switch 203.

[0086] In some embodiments, the third switch 601 may be configured to be turned on
when the resistance of the powered device satisfies the first preset condition.

Alternatively, the third switch 601 may be configured to be turned on when the data signal
detection circuit 301 determines that a data signal is transmitted from the powered device
to the PSE 110.

[0087] The switch 602 may be configured to be turned on to connect the discharging
sub-circuit 603 and the third switch 601. The second switch 501 may include a digital
control switch S5.

[0088] The discharging sub-circuit 603 may be configured to discharge a current from
the output terminal 207 when the switches 601 and 602 are turned on. In some
embodiments, the discharged current may be a constant current. The powered device
may include an electrical power storage module, for example, a capacitor C3 as shown in
FIG. 9. In some embodiments, the voltage of the electrical power storage module may be
equal to the last voltage (e.g., the voltage V2) applied to the powered device by the resistor
detection circuit 302. Thus, the voltage applied to the output terminal 207 by the
electrical power storage module (for brevity, also referred as to the voltage on the output
terminal 207) may be equal to the last voltage applied to the powered device by the
resistor detection circuit 302. After a certain duration (denoted as t), the voltage on the
output terminal 207 may decrease to a value Va.

[0089] The third processing sub-circuit 604 may be configured to determine a
capacitance of the powered device based on the discharging of the current. The third
processing sub-circuit 604 may measure the voltage on the output terminal 207. For
example, the third processing sub-circuit 604 may determine that the voltage on the output
terminal 207 is equal to V2 when the switches 601 and 602 are turned on, and is equal to
V3 after the certain durationt. Assuming that the discharged current is a constant current
ID, the capacitance (denoted as C) of the powered device may be determined according to
Equation (3) as below:
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_ IDt .
C = vy Equation (3)

[0090] The third processing sub-circuit 604 may be further configured to determine
whether the capacitance of the powered device satisfies the second preset condition. In
some embodiments, the second preset condition may be that the capacitance of the
powered device is within a second range. Since the capacitance of a standard PoC
device is a second fixed value, the second range may be a possible variation range with
respect to the second fixed value. If the resistance R is within the second range, the
powered device may be considered as a PoC device. In such case, the switch 203 may
be turned on so as to enable the PSE 110 to supply the power signal to the powered
device. Moreover, the second switch 501 and the third switch 601 may be turned off to
terminate the operation of the capacitor detection circuit 303. If the capacitance C is out
of the second range, the powered device may be considered as a non-PoC device. In
such case, the switch 203 may keep turned off to prevent the PSE 110 from supplying the
power signal to the PD 120. Moreover, the third switch 601 may be turned off to
terminate the operation of the capacitor detection circuit 303. After a certain time delay,
the data signal detection circuit 301 may be configured to detect whether the data signal is
being transmitted from the powered device to the PSE 110 again. In some embodiments,
the second processing sub-circuit 505 and the third processing sub-circuit 604 may be
integrated into one circuit.

[0091] In some embodiments, the capacitor detection circuit 303 may be used to
determine whether the capacitance of the powered device satisfies the second preset
condition, after the resistor detection circuit 302 determines that the resistance of the
powered device satisfies the first preset condition. In such case, the electrical power
storage module of the powered device may be charged during the operation of the resistor
detection circuit 302, thereby reducing the total time for the operation of the capacitor
detection circuit 303. Optionally, the resistor detection circuit 303 may be used to
determine whether the resistance of the powered device satisfies the first preset condition,
after the capacitor detection circuit 303 determines that the capacitance of the powered

device satisfies the first preset condition.
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[0092] FIG. 7 is a schematic diagram illustrating an exemplary circuit of the load
detection circuit 206 according to some embodiments of the present disclosure. As
described in connection with FIG. 2, the load detection circuit 206 may be configured to
detect whether a load of a powered device (e.g., the PD 120) is disconnected. As shown
in FIG. 7, the load detection circuit 206 may include a hysteresis comparator 701 and a
fourth processing sub-circuit 702. The hysteresis comparator 701 may have a forward
input terminal coupled to the first end P2 of the resistor 202 and an inverted input terminal
configured to receive a second reference voltage Vref2. The fourth processing sub-circuit
may be coupled to the output terminal of the hysteresis comparator 701 and the switch
203.

[0093] In some embodiments, there may be a possibility that a load of the powered
device in a PoC system (e.g., the PoC system 100) is disconnected. The load detection
circuit 206 may determine whether the load of the powered device is disconnected in a first
case and a second case, respectively.

[0094] In the first case, the switch 203 in FIG. 2 may be turned on, and the PSE 110
may power on the powered device with the power signal. If the load of the powered
device is connected, the powered device and the resistor 202 may share the voltage
provided by the input terminal 201, and a current may simultaneously pass through the
resistor 202 and the powered device. As a result, there may be a drop of voltage across
the resistor 202 in the path between the input terminal 201 and the output terminal 207
due to the resistance of the resistor 202 and the current. The load detection circuit 206
may determine the connection status of the load of the powered device by monitoring the
drop of voltage across the resistor 202. If the load of the powered device is
disconnected, the current may decrease or disappear, and the drop of voltage across the
resistor 202 may decrease, and the voltage at the first end P2 (for brevity, referred as to
the voltage at P2) of the resistor 202 may increase. Therefore, the load detection circuit
206 may determine whether the load of the powered device is disconnected based on the
drop of voltage across the resistor.

[0095] In some embodiments, the second reference voltage Vref2 may be determined
based at least on the resistance of the resistor 202 and a rated parameter (e.g., a rated
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current) of the powered device. For example, if the resistance of the resistor 202 is 0.25
ohms, and a rated current of the powered device is 7.5mA, when the current passing
through the resistor 202 and the powered device is equal to the rated current, the drop of
voltage across the resistor 202 may be substantially equal to 1.875 mV. In such case, to
ensure that the powered device is operating at the rated current, the second reference
voltage Vref2 may be determined as a difference between the voltage (denoted as
Vpower) provided by the input terminal 201 and the drop of voltage across the resistor
202, that is, (Vpower-1.875 mV). Optionally, the second reference voltage Vref2 may be
determined based on the resistance of the resistor 202 and a minimum current that
enables the powered device to operate, in a similar manner with the determination of Vref2
based on the resistance of the resistor 202 and the rated current of the powered device.
[0096] In some embodiments, the hysteresis comparator 701 and the fourth
processing sub-circuit 702 may be used to determine whether the load of the powered
device is disconnected based on the voltage at P2 and the second reference voltage Vref2
according to a first determination criterion. The first determination criterion may refer to
that, in the condition that the switch 203 is turned on (i.e., when the powered device is
being powered by the PSE 110), if the voltage at P2 is greater than the second reference
voltage Vref2, the load of the powered device may be considered to be disconnected;
otherwise, the load of the powered device may be considered to be connected. The
hysteresis comparator 701 may be configured to output an output signal indicating a
comparison result of the voltage at P2 and the second reference voltage Vref2 based on
the voltage at P2 received by the forward input terminal and the second reference voltage
Vref2 received by the inverted input terminal. The fourth processing sub-circuit 702 may
further control the operation of the switch 203 according to the output signal of the
hysteresis comparator 701. As shown in FIG. 7, the voltage at P2 and the second
reference voltage Vref2 may be input into the forward and inverted input terminal(s) of the
hysteresis comparator 701, respectively. If the output termination of the hysteresis
comparator 701 outputs a low voltage level (e.g., “0”), it may indicate that the voltage at P2
is smaller than the second reference voltage Vref2, which indicates that the load of the
powered device is being connected. In such case, the fourth processing sub-circuit 702
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may keep the switch 203 turned on, so that the PSE 110 may continue supplying the
power signal to the powered device. If the output terminal of the hysteresis comparator
701 outputs a high voltage level (e.g., “17) for a time period over a preset duration, it may
indicate that the voltage at P2 is greater than the second reference voltage Vref2, which
indicates that the load of the powered device is disconnected. In such case, the fourth
processing sub-circuit 702 may control the switch 203 to be turned off to prevent the PSE
110 from supplying the electric power to the powered device. After a certain delay, the
data signal detection circuit 301 may detect whether a data signal is being transmitted
from the powered device to the PSE 110 again.

[0097] In the second case, the switch 203 in FIG. 2 may be turned off, and the
powered device may be powered by an external power source. In some embodiments,
the load detection circuit 206 may further include a data signal detection sub-circuit same
as or similar to the data signal detection circuit 301. The data signal detection sub-circuit
may be configured to determine whether the load of the powered device is disconnected
according to a second determination criterion. For example, the data signal detection
sub-circuit may determine whether the load of the powered device is disconnected in a
similar manner with the detection of whether a data signal is being transmitted from the
powered device to the PSE 110 as described in FIG. 4. Specifically, the data signal
detection sub-circuit may receive a signal transmitted from the powered device, extract a
pulse signal therefrom, and determine a pulse width and a pulse frequency of the pulse
signal. The second determination criterion may refer to that, in the condition that the
switch 203 is turned off (i.e., when the powered device is being powered by an external
power source), if the pulse width and/or the pulse frequency of a pulse signal acquired
from the signal conform to that of the specific data signal (e.g., within the preset ranges of
the synchronous head width and frequency of the video signal), the load of the powered
device may be connected; or else, the data signal may be considered to be lost, and the
load of the powered device may be considered as being disconnected. After a certain
delay, the data signal detection circuit 301 may be configured to detect whether the data

signal is being transmitted from the powered device to the PSE 110 again. Optionally,
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the above operation of the data signal detection sub-circuit may be executed by the data
signal detection circuit 301.

[0098] In some embodiments, the data signal detection sub-circuit may be used in the
first case in a similar way with that in the second case. However, when the power of the
powered device changes greatly in some conditions (e.g., a day-night switch, a focus
change of the PD 120), the power signal may fluctuate greatly accordingly, causing the
data signal to fluctuate greatly. The fluctuated data signal may result in a wrong load
detection result. Compared to the data signal detection circuit 301, the hysteresis
comparator 701 and the fourth processing sub-circuit 702 may be more reliable in the load
detection.

[0099] FIG. 8 is a schematic diagram illustrating an exemplary circuit of the data
processing unit 209 according to some embodiments of the present disclosure. As
described in FIG. 8, the data processing unit 209 may be configured to process the data
signal when the PSE 110 supplies the power signal to a powered device (e.g., the PD 120
in FIG. 1). As shown in FIG. 8, the data processing unit 209 may include a second
capacitor 801, a data processing circuit 802, a switch 803, and a second resistor 804. A
first end of the second capacitor 801 may be coupled to the second end P1 of the data
signal filtering circuit 204, and the second end of the second capacitor 801 may be
coupled to the data processing circuit 802. The data processing circuit 802 may be
coupled to the data signal output terminal 211. A first end of the second resistor 804 may
be coupled to the second end P1 of the data signal filtering circuit 204 and the first end of
the second capacitor 801. A second end of the second resistor 804 may be coupled to a
first end of the switch 803. A second end of the switch 803 may be grounded.

[0100] The second capacitor 801 may allow the data signal from the powered device
to path through and block the power signal. In some embodiments, the powered device
may be a video monitoring device (e.g., a PoC camera) powered by the PSE 110 (i.e., the
switch 203 is turned on). The data signal received from the powered device may be a
video signal. The second capacitor 801 may allow the video signal to reach at the data

processing circuit 802 for further processing.
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[0101] The data processing circuit 802 may be configured to process the data signal.
Due to the influence of a capacitor (e.g., the capacitor Co, the second capacitor 801), an
inductor (e.g., the inductor lo) of the PSE 110, and a frame rate of the video signals, the
video signal may be attenuated. In addition, the video signal may fluctuate as a whole
with a power change of the powered device. In some embodiments, the data processing
circuit 802 may perform a lowpass filtering on the data signal, and determine whether the
filtered data signal includes an error signal whose voltage is out of a preset range. The
data processing circuit 802 may filter the error signal and perform a video compensation
on the data signal that undergoes the lowpass filtering and the error signal filtering. It
shall be noted that, when the PSE 110 is supplying the power signal to the powered
device, the data processing unit 209 may improve the quality of the data signal that the
PSE 110 receives from the powered device.

[0102] The second resistor 804 may be grounded for impedance matching when the
switch 803 is turned on, so as to maximize a power transfer from the powered device.
[0103] If the powered device is powered by an external power source, the switch 203
may be turned off. Thus, the data signal that the PSE 110 received from the powered
device may not be affected by the powered device and the PSE 110. In this way, the
switch 210 may be turned on so that the data signal may be directly transmitted to the data
signal output terminal 211. In such case, the second resistor 804 needs not to perform
the impedance matching and the switch 801 may be turned off.

[0104] FIG. 9 is a schematic diagram illustrating an exemplary circuit of the PD 120
according to some embodiments of the present disclosure. As shown in FIG. 9, the PD
120 may include an output terminal 901, a power signal filtering circuit 902, a data signal
filtering circuit 903, a switch control circuit 904, a switch 905, a resistor 906, and a data
signal generation circuit 907. The output terminal 901 may be coupled to a coaxial cable
(e.g., the coaxial cable 130). A first end of the power signal filtering circuit 902 may be
coupled to the data signal generation circuit 907, and a second end of the power signal
filtering circuit 902 may be coupled to the output terminal 901. A first end of the data
signal filtering circuit 903 may be coupled to the data signal generation circuit 907, and a
second end of the data signal filtering circuit 903 may be coupled to the output terminal
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901. Afirst end of the switch 905 may be coupled to the first end of the data signal
filtering circuit 903. A first end of the resistor 906 may be coupled to a second end of the
switch 905, and a second end of the resistor 906 may be grounded. A first end of the
switch control circuit 904 may be coupled to a control end (i.e., a second end) of the switch
905, and a second end of the switch control circuit 904 may be coupled to the second end
of the data signal filtering circuit 903.

[0105] In some embodiments, the output terminal 901 may be electrically coupled to a
power sourcing equipment (e.g., the PSE 110 in FIG. 1) via the coaxial cable.

[0106] As shown in FIG. 9, the power signal filtering circuit 902 may include a
capacitor Cs, and the data signal filtering circuit 903 may include an inductor L1. Since
the inductor L1 presents low resistance to a DC signal, and the capacitor Cs, presents high
resistance to the DC signal, the resistance of the PD 120 may be mainly contributed by the
resistor 906. In some embodiments, the first range described in connection with FIG. 5
may vary with the resistance of the resistor 906. In some embodiments, an ordinary non-
PoC device may have no capacitance or have a capacitance less than 10uF, and the
capacitance of an ordinary PoC device may be generally above 100uF that is far more
greater than 10 uF, thus a capacitance of the PD 120 being the PoC device may be mainly
contributed by the capacitor Cs. In some embodiments, the second range described in
connection with FIG. 6 may vary with the capacitance of the capacitor Cs. As described
in FIG. 6, the capacitor C3z may be used as an electrical power storage module when
determining the capacitance of the PD 120.

[0107] The data signal filtering circuit 903 may allow the power signal transmitted
from the power sourcing equipment to pass through and filter out an AC signal.

[0108] The switch control circuit 904 may turn on the switch 905 when the power
sourcing equipment is not supplying the power signal to the PD 120, thereby ensuring that
the resistor 906 is connected during the determination of whether the resistance of the PD
120 satisfies the first preset condition as described in FIG. 5.  The switch control circuit
904 may turn off the switch 905 when the power sourcing equipment is supplying the
power signal to the PD 120, thereby reducing unnecessary power consumption on the
resistor 906. Thus, the switch 905 may optimize the power consumption performance of
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the PD 120. Optionally, the switch 905 may be omitted so that the resistor 906 may be
always connected.
[0109] The data signal generation circuit 907 may be configured to generate the data
signal. The data signal generation circuit 907 may include an image sensor, a video
sensor, an audio sensor, or the like. For example, the video sensor may be part of a
video surveillance system and generate a video signal corresponding to a specific scene.
The data signal generation circuit 907 may receive the power signal via the data signal
filtering circuit 903, and transmit the data signal to the output terminal via the power signal
filtering circuit 902.
[0110] It should be noted that the above circuits illustrated in FIGs. 2 to 9 and the
descriptions thereof are merely provided for the purposes of illustration, and not intended
to limit the scope of the present disclosure. For persons having ordinary skills in the art,
multiple variations and modifications may be made under the teachings of the present
disclosure. However, those variations and modifications do not depart from the scope of
the present disclosure. In some embodiments, any one of the circuits illustrated in FIGs.
2 to 9 may include one or more additional components and/or one or more components
thereof described above may be omitted. For example, the second capacitor 801 may be
omitted. In addition, the equations provided above are illustrative examples and can be
modified in various ways. For example, the resistance of the powered device may be
determined based on three or more voltages applied to the output terminal 207 and the
corresponding current, thus equation (1) may be modified accordingly.
[0111] FIG. 10 is a flowchart illustrating an exemplary process 1000 for determining
whether a data signal is being transmitted from a powered device to a power sourcing
equipment according to some embodiments of the present disclosure. For illustration
purposes, in FIGs. 10 and 11, the PSE 110 illustrated in FIG. 2 and the PD 120 illustrated
in FIG. 9 may be taken as an exemplary power sourcing equipment and an exemplary
powered device, respectively.
[0112] In 1001, the PSE 110 (e.g., the data signal detection circuit 301) may detect
whether the data signal is being transmitted from the PD 120 to the PSE 110. If the data
signal is not being transmitted from the PD 120 to the PSE 110, the PSE 110 may proceed
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to node A followed by the process 1100 shown in FIG. 11. If the data signal is being
transmitted from the PD 120 to the PSE 110, the PD 120 may be considered as a PoC
device or a non-PoC device that is powered by an external power source.

[0113] In 1002, the switch 203 may be turned off to prevent the PSE 110 from
supplying the power signal to the PD 120.

[0114] In 1003, the switch 803 may be turned off, and the switch 210 may be turned
on, so as to transmit the data signal to the data signal output terminal 211 for output.
[0115] In 1004, the PSE 110 (e.g., the data signal detection circuit 301) may
determine whether a load of the PD 120 is disconnected.

[0116] If the data signal is being transmitted from the PD 120 to the PSE 110, the
load of the PD 120 is not disconnected. In 1005, the states of all the switches of the PSE
110 may be kept unchanged. Then, the operation 1004 may be repeated.

[0117] If no data signal is being transmitted from the PD 120 to the PSE 110, the load
of the PD 120 is disconnected. In 1006, the switch 210 may be turned off. After a
certain delay, the PSE 110 may proceed to the operation 1001 for a next round of
determination as to whether the data signal is being transmitted from the PD 120 to the
PSE 110.

[0118] FIG. 11 is a flowchart illustrating an exemplary process 1000 for determining
whether the PD is a PoC device according to some embodiments of the present
disclosure. As shown in FIG. 11, the node A may be followed by an operation 1101. A
node B herein may be followed by the operation 1001 of the process 1000.

[0119] Referring back to the operation 1001 in FIG. 10, if no data signal is being
transmitted from the PD 120 to the PSE 110, the PD 120 may be in the power-off state.

In 1101, the second switch 501 may be turned on, so as to electrically connect the PD 120
and the resistor detection circuit 302 of the PSE 110. In addition, the switch 803 may be
turned off.

[0120] In 1102, the PSE 110 (e.g., the resistor detection circuit 302) may determine
whether a resistance of the PD 120 satisfies the first preset condition. If the resistance of
the PD 120 does not satisfy the first preset condition, the PD 120 may be determined as a
non-PoC device. In such case, after a certain delay, the PSE 110 may proceed to node B
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for a next round of determination as to whether the data signal is being transmitted from
the PD 120 to the PSE 110.

[0121] If the resistance of the PD 120 satisfies the first preset condition, in 1103, the
third switch 601 may be turned on, so as to electrically connect the PD 120 and the
capacitor detection circuit 303 of the PSE 110. In the meantime, the second switch 501
may be turned off.

[0122] In 1104, the PSE 110 (e.g., the capacitor detection circuit 303) may determine
whether a capacitance of the PD 120 satisfies the second preset condition. If the
capacitance of the PD 120 does not satisfy the second preset condition, the PD 120 may
be determined as a non-PoC device. In such case, after a certain delay, the PSE 110
may proceed to node B for a next round of determination as to whether the data signal is
being transmitted from the PD 120 to the PSE 110.

[0123] If the capacitance of the PD 120 satisfies the second preset condition, the PD
120 may be determined as a PoC device. In 1105, the switch 203 may be turned on, so
as to enable the PSE 110 to supply the power signal to the PD 120. In the meantime, the
third switch 601 may be turned off.

[0124] In 11086, the PSE 110 (e.g., the data processing unit 209) may process the
data signal by turning off the switch 210 and turning on the switch 803, so as to improve
the quality of the data signal that the PSE 110 receives from the powered device.

[0125] In 1107, the PSE 110 (e.g., the load detection circuit 206) may determine
whether a load of the PD 120 is disconnected based on a drop of voltage across the
resistor 202. If the load of the PD 120 is not disconnected, in 1108, the states of all the
switches of the PSE 110 may be kept unchanged. Then, the operation 1107 may be
repeated.

[0126] If the load of the PD 120 is disconnected, in 1109, the switch 203 may be
turned off to stop supplying the power signal to the PD 120. After a certain delay, the
PSE 110 may proceed to node B for a next round of determination as to whether the data
signal is being transmitted from the PD 120 to the PSE 110.

[0127] The purpose for turning off the switch 803 in the operation 1101 may be to
prevent the voltage generation circuit 502 from charging the power signal filtering circuit
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208 in the operation 1102. Since a capacitance of the power signal filtering circuit 208
approximates the capacitance of the power signal filtering circuit 902, the switch 803 need
be turned off, so that the power signal filtering circuit 208 may not be grounded. In this
way, the voltage generation circuit 502 may only charge the power signal filtering circuit
902, and the power signal filtering circuit 208 may not be charged, thereby removing the
influence of the power signal filtering circuit 208 and improving the reliability of the
determination result of the operation 1102.

[0128] It should be noted that the above descriptions regarding the processes 1000
and 1100 are merely provided for the purposes of illustration, and not intended to limit the
scope of the present disclosure. For persons having ordinary skills in the art, multiple
variations and modifications may be made under the teachings of the present disclosure.
However, those variations and modifications do not depart from the scope of the present
disclosure. In some embodiments, the processes 1000 and 1100 may be accomplished
with one or more additional operations not described and/or without one or more of the
operations discussed above. For example, the node B may refer to an end of the process
1100. Additionally, the order of the process 1100 may not be intended to be limiting.

For example, the operations 1103 and 1104 may be performed before the operations 1101
and 1102.

[0129] Having thus described the basic concepts, it may be rather apparent to those
skilled in the art after reading this detailed disclosure that the foregoing detailed disclosure
is intended to be presented by way of example only and is not limiting. Various
alterations, improvements, and modifications may occur and are intended to those skilled
in the art, though not expressly stated herein. These alterations, improvements, and
modifications are intended to be suggested by this disclosure and are within the spirit and
scope of the exemplary embodiments of this disclosure.

[0130] Moreover, certain terminology has been used to describe embodiments of the
present disclosure. For example, the terms “one embodiment,” “an embodiment,” and/or
“some embodiments” mean that a particular feature, structure or characteristic described
in connection with the embodiment is included in at least one embodiment of the present
disclosure. Therefore, it is emphasized and should be appreciated that two or more
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references to “an embodiment” or “one embodiment” or “an alternative embodiment” in
various portions of this specification are not necessarily all referring to the same
embodiment. Furthermore, the particular features, structures or characteristics may be
combined as suitable in one or more embodiments of the present disclosure.
[0131] Further, it will be appreciated by one skilled in the art, aspects of the present
disclosure may be illustrated and described herein in any of a number of patentable
classes or context including any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof. Accordingly, aspects
of the present disclosure may be implemented entirely hardware, entirely software
(including firmware, resident software, micro-code, etc.) or combining software and
hardware implementation that may all generally be referred to herein as a “unit,” “module,”
or “system.” Furthermore, aspects of the present disclosure may take the form of a
computer program product embodied in one or more computer readable media having
computer readable program code embodied thereon.
[0132] A computer readable signal medium may include a propagated data signal
with computer readable program code embodied therein, for example, in baseband or as
part of a carrier wave. Such a propagated signal may take any of a variety of forms,
including electro-magnetic, optical, or the like, or any suitable combination thereof. A
computer readable signal medium may be any computer readable medium that is not a
computer readable storage medium and that may communicate, propagate, or transport a
program for use by or in connection with an instruction execution system, apparatus, or
device. Program code embodied on a computer readable signal medium may be
transmitted using any appropriate medium, including wireless, wireline, optical fiber cable,
RF, or the like, or any suitable combination of the foregoing.
[0133] Computer program code for carrying out operations for aspects of the present
disclosure may be written in any combination of one or more programming languages,
including an object-oriented programming language such as Java, Scala, Smalltalk, Eiffel,
JADE, Emerald, C++, C#, VB. NET, Python or the like, conventional procedural
programming languages, such as the “C” programming language, Visual Basic, Fortran
2103, Perl, COBOL 2102, PHP, ABAP, dynamic programming languages such as Python,
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Ruby, and Groovy, or other programming languages. The program code may execute
entirely on the user’'s computer, partly on the user's computer, as a stand-alone software
package, partly on the user’s computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote computer may be
connected to the user’'s computer through any type of network, including a local area
network (LAN) or a wide area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using an Internet Service Provider) or
in a cloud computing environment or offered as a service such as a Software as a Service
(SaaS).

[0134] Furthermore, the recited order of processing elements or sequences, or the
use of numbers, letters, or other designations, therefore, is not intended to limit the
claimed processes and methods to any order except as may be specified in the claims.
Although the above disclosure discusses through various examples what is currently
considered to be a variety of useful embodiments of the disclosure, it is to be understood
that such detail is solely for that purpose and that the appended claims are not limited to
the disclosed embodiments, but, on the contrary, are intended to cover modifications and
equivalent arrangements that are within the spirit and scope of the disclosed
embodiments. For example, although the implementation of various components
described above may be embodied in a hardware device, it may also be implemented as a
software only solution, for example, an installation on an existing server or mobile device.
[0135] Similarly, it should be appreciated that in the foregoing description of
embodiments of the present disclosure, various features are sometimes grouped together
in a single embodiment, figure, or description thereof for the purpose of streamlining the
disclosure aiding in the understanding of one or more of the various inventive
embodiments. This method of disclosure, however, is not to be interpreted as reflecting
an intention that the claimed subject matter requires more features than are expressly
recited in each claim. Rather, inventive embodiments lie in less than all features of a
single foregoing disclosed embodiment.

[0136] In some embodiments, the numbers expressing quantities or properties used
to describe and claim certain embodiments of the application are to be understood as
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being modified in some instances by the term “about,” “approximate,” or “substantially.”
For example, “about,” “approximate,” or “substantially” may indicate a certain variation
(e.g., 1%, 5%, £10%, or £20%) of the value it describes, unless otherwise stated.
Accordingly, in some embodiments, the numerical parameters set forth in the written
description and attached claims are approximations that may vary depending upon the
desired properties sought to be obtained by a particular embodiment. In some
embodiments, the numerical parameters should be construed in light of the number of
reported significant digits and by applying ordinary rounding techniques. Notwithstanding
that the numerical ranges and parameters setting forth the broad scope of some
embodiments of the application are approximations, the numerical values set forth in the
specific examples are reported as precisely as practicable.

[0137] Each of the patents, patent applications, publications of patent applications,
and other material, such as articles, books, specifications, publications, documents, things,
and/or the like, referenced herein is hereby incorporated herein by this reference in its
entirety for all purposes, excepting any prosecution file history associated with same, any
of same that is inconsistent with or in conflict with the present document, or any of same
that may have a limiting affect as to the broadest scope of the claims now or later
associated with the present document. By way of example, should there be any
inconsistency or conflict between the description, definition, and/or the use of a term
associated with any of the incorporated material and that associated with the present
document, the description, definition, and/or the use of the term in the present document
shall prevail.

[0138] In closing, it is to be understood that the embodiments of the application
disclosed herein are illustrative of the principles of the embodiments of the application.
Other modifications that may be employed may be within the scope of the application.
Thus, by way of example, but not of limitation, alternative configurations of the
embodiments of the application may be utilized in accordance with the teachings herein.
Accordingly, embodiments of the present application are not limited to that precisely as

shown and described.
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WHAT IS CLAIMED IS:
1. A power sourcing equipment, comprising:

an input terminal configured to receive a power signal;

an output terminal electrically coupled to a powered device via a coaxial cable, the
coaxial cable being configured to transmit the power signal from the power sourcing
equipment to the powered device or transmit a data signal from the powered device to the
power sourcing equipment;

a switch coupled between the input terminal and the output terminal, the switch
controlling an electrical connection between the input terminal and the output terminal; and

a device detection circuit coupled to the output terminal and the input terminal, the
device detection circuit being configured to detect whether the data signal is being
transmitted from the powered device to the power sourcing equipment, and in response to
a determination that the data signal is not being transmitted from the powered device to the
power sourcing equipment, control an operation of the switch based on an electrical

parameter associated with the powered device.

2. The power sourcing equipment of claim 1, further comprising:
a data signal filtering circuit coupled between the input terminal and the output terminal,
the data signal filtering circuit being configured to filter the data signal; and

a power signal filtering circuit configured to filter the power signal.

3. The power sourcing equipment of claim 1, wherein the device detection circuit
includes:

a data signal detection circuit configured to detect whether the data signal is being
transmitted from the powered device to the power sourcing equipment, wherein the data
signal detection circuit is configured to:

acquire a pulse signal from a signal transmitted from the powered device;

extract information indicating a pulse width or a pulse frequency of the pulse signal;
and

determine whether the data signal is being transmitted from the powered device to

the power sourcing equipment based on the information.

4. The power sourcing equipment of claim 1, wherein the electrical parameter
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associated with the powered device includes a resistance of the powered device, and the
device detection circuit includes:

a resistor detection circuit configured to determine the resistance of the powered
device, wherein the device detection circuit controls the operation of the switch based on

whether the resistance of the powered device satisfies a first preset condition.

5. The power sourcing equipment of claim 4, wherein the resistor detection circuit
includes:

a second switch, whose first end is coupled to the output terminal, configured to be
turned on when the data signal detection circuit does not detect the data signal;

a voltage generation circuit, coupled to a second end of the second switch, configured
to provide a voltage for the powered device when the second switch is turned on;

a current sampling circuit, coupled to the second end of the second switch, configured
to sample a current of the output terminal to obtain a sampling current when the second
switch is turned on;

a first resistor coupled to the current sampling circuit, and

a second processing sub-circuit configured to determine the resistance of the powered

device based on a voltage across the first resistor and the sampling current.

6. The power sourcing equipment of claim 1, wherein the electrical parameter
associated with the powered device includes a capacitance of the powered device, and the
device detection circuit includes:

a capacitor detection circuit configured to determine the capacitance of the powered
device, wherein the device detection circuit controls the operation of the switch based on

whether the capacitance of the powered device satisfies a second preset condition.

7. The power sourcing equipment of claim 6, wherein the capacitor detection circuit
includes:

a third switch whose first end is coupled to the output terminal;

a discharging sub-circuit, coupled to a second end of the third switch, configured to
discharge a current from the output terminal; and

a third processing sub-circuit configured to determine the capacitance of the powered

device based on the discharging of the current.
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8. The power sourcing equipment of claim 1, wherein the power sourcing equipment
further includes:

a load detection circuit configured to detect whether a load of the powered device is
disconnected, and in response to a determination that the load of the powered device is

disconnected, turn off the switch.

9. The power sourcing equipment of claim 6, wherein the load detection circuit includes:

a hysteresis comparator having a forward input coupled to the input terminal and an
inverted input configured to receive a reference voltage; and

a fourth processing sub-circuit, coupled to the output terminal of the hysteresis
comparator, configured to control the operation of the switch according to an output signal

of the hysteresis comparator.

10. The power sourcing equipment of claim 1, further comprising:

a data processing unit configured to process the data signal, wherein the data
processing unit includes:

a second capacitor coupled to the power signal filtering circuit;

a second resistor, whose first end is coupled to the power signal filtering circuit and
second end is grounded; and

a data processing circuit, coupled to the second end of the second capacitor for

processing the data signal.

11. A power sourcing equipment, comprising:

an input terminal configured to receive a power signal;

an output terminal electrically coupled to a powered device via a coaxial cable, the
coaxial cable being configured to transmit the power signal from the power sourcing
equipment to the powered device or transmit a data signal from the powered device to the
power sourcing equipment;

a switch coupled between the input terminal and the output terminal, wherein when the
switch is turned on, the power sourcing equipment powers on the powered device with the
power signal, and when the switch is turned off, the power sourcing equipment is powered
on by an external power source; and

a load detection circuit configured to determinate whether a load of the powered device

is disconnected, wherein a first determination criterion is followed when the switch is turned
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on, and a second determination criterion which is different from the first determination

criterion is followed when the switch is turned off.

12. The power sourcing equipment of claim 11, wherein when the switch is turned on,
the load detection circuit is configured to:

determine a drop of voltage across a resistor in the path between the input terminal and
the output terminal; and

determine whether the load of the powered device is disconnected based on the drop

of voltage across the resistor.

13. The power sourcing equipment of claim 11, wherein when the switch is turned off,
the load detection circuit is configured to:
acquire a pulse signal from a signal transmitted from the powered device;
extract information indicating a pulse width or a pulse frequency of the pulse signal;
and
determine whether the load of the powered device is disconnected based on the

information.

14. The power sourcing equipment of claim 12, wherein the load detection circuit
includes:

a hysteresis comparator having a forward input coupled to the input terminal and an
inverted input configured to receive a reference voltage; and

a fourth processing sub-circuit, coupled to the output terminal of the hysteresis
comparator, the fourth processing sub-circuit being configured to control the operation of the

switch according to an output signal of the hysteresis comparator.

15. The power sourcing equipment of claim 14, wherein the forward input of the
hysteresis comparator is configured to receive a difference between a voltage at the input
terminal and the drop of voltage across the resistor, and the output signal of the hysteresis

comparator indicates a comparison result of the difference and the reference voltage.

16. The power sourcing equipment of claim 14, wherein the fourth processing sub-
circuit is configured to determine whether the load of the powered device is disconnected

based on the output signal and a duration of the output signal.
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17. The power sourcing equipment of claims 11, further comprising:

a device detection circuit coupled to the output terminal and the input terminal, the
device detection circuit being configured to detect whether the data signal is being
transmitted from the powered device to the power sourcing equipment, and in response to
a determination that the data signal is not being transmitted from the powered device to the
power sourcing equipment, control an operation of the switch based on an electrical

parameter associated with the powered device.

18. The power sourcing equipment of claim 11, further comprising:
a data signal filtering circuit coupled between the input terminal and the output terminal,
the data signal filtering circuit being configured to filter the data signal; and

a power signal filtering circuit configured to filter the power signal.

19. The power sourcing equipment of claim 17, wherein the device detection circuit
includes:

a data signal detection circuit configured to detect whether the data signal is being
transmitted from the powered device to the power sourcing equipment, wherein the data
signal detection circuit is configured to:

acquire a pulse signal from a signal transmitted from the powered device;

extract information indicating a pulse width or a pulse frequency of the pulse signal; and

determine whether the data signal is being transmitted from the powered device to the

power sourcing equipment based on the information.

20. The power sourcing equipment of claim 17, wherein the electrical parameter
associated with the powered device includes a resistance of the powered device, and the
device detection circuit includes:

aresistor detection circuit configured to determine the resistance of the powered device,
wherein the device detection circuit controls the operation of the switch based on whether

the resistance of the powered device satisfies a first preset condition.

21. The power sourcing equipment of claim 20, wherein the resistor detection circuit
includes:

a second switch, whose first end is coupled to the output terminal, configured to be
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turned on when the data signal detection circuit does not detect the data signal;

a voltage generation circuit, coupled to a second end of the second switch, configured
to provide a voltage for the powered device when the second switch is turned on;

a current sampling circuit, coupled to the second end of the second switch, configured
to sample a current of the output terminal to obtain a sampling current when the second
switch is turned on;

a first resistor coupled to the current sampling circuit, and

a second processing sub-circuit configured to determine the resistance of the powered

device based on a voltage across the first resistor and the sampling current.

22. The power sourcing equipment of claim 17, wherein the electrical parameter
associated with the powered device includes a capacitance of the powered device, and the
device detection circuit includes:

a capacitor detection circuit configured to determine the capacitance of the powered
device, wherein the device detection circuit controls the operation of the switch based on

whether the capacitance of the powered device satisfies a second preset condition.

23. The power sourcing equipment of claim 22, wherein the capacitor detection circuit
includes:

a third switch whose first end is coupled to the output terminal;

a discharging sub-circuit, coupled to a second end of the third switch, configured to
discharge a current from the output terminal; and

a third processing sub-circuit configured to determine the capacitance of the powered

device based on the discharging of the current.

24. The power sourcing equipment of claim 11, further comprising:

a data processing unit configured to process the data signal, wherein the data
processing unit includes:

a second capacitor coupled to the power signal filtering circuit;

a second resistor, whose first end is coupled to the power signal filtering circuit and
second end is grounded; and

a data processing circuit, coupled to the second end of the second capacitor for

processing the data signal.
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