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POE Driving Circuit

TECHNICAL FIELD

[001] The present invention relates to the technical field of Power over Ethernet

(POE), and especially to a POE driving circuit.

BACKGROUND OF THE INVENTION

[002] In a servo system, it is generally necessary to use a POE port which can
provide Ethernet communication and can provide a power source to supply power to a
load. In the power supply aspect, after a load is inserted into the POE port, it is
necessary to test whether the inserted load is within a normal range, and the power
supply to the load is enabled only when it is determined by testing that the above

condition is met.

SUMMARY OF THE INVENTION

[003] In an embodiment of the present invention, a POE driving circuit is
provided which can test whether a resistance of a load is within a normal range and
enable power supply when the resistance of the load is within the normal range.

[004] In an embodiment of the present invention, a POE driving circuit is
provided, comprising a constant current source module, a control module and a switch
module which are connected in sequence, and the switch module is provided between
a first voltage source and a first node used for connection of a load, wherein

the constant current source module is used for outputting a constant current to the
control module when the load is connected at the first node and has a resistance less
than a preset maximum resistance;

the control module is used for outputting a corresponding level signal to the switch
module according to value comparison between the resistance of the load and a preset

minimum resistance when the constant current is received; and
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the switch module is used for controlling the first voltage source on whether to
supply power to the load, according to the received level signal.

[005] The POE driving circuits as provided in the embodiments of the present
invention, individually or in combination, can have at least the following technical
effects:

(1) When the load is connected at the first node and has a resistance less than a
preset maximum resistance, the constant current source module will output a constant
current to the control module. Therefore, when the control module receives the
constant current, it means that the resistance of the connected load is less than the
preset maximum resistance. When the control module receives the constant current, it
is only necessary for the control module to compare the resistance of the load with the
preset minimum resistance. Further, a corresponding level signal is generated
according to the value comparison result and is sent to the switch module. The switch
module, after receiving the level signal, will control the first voltage source on whether
to supply power to the load according to the level signal. As can be seen, the POE
driving circuit(s) as provided in the embodiment(s) of the present invention can test
whether the resistance of the load is within a normal range and enable power supply
when the resistance of the load is within the normal range.

(2) In an embodiment, the control module comprises a comparison unit which
comprises a first comparator. The negative input end of the first comparator has a
voltage value equal to a product of the constant current multiplied by the preset
minimum resistance, and the positive input end of the first comparator has a voltage
value equal to a product of the constant current multiplied by the resistance of the load.
Therefore, by comparison of the voltage values, a result of value comparison between
the resistance of the load and the preset minimum resistance can be obtained. As can
be seen, by comparison of the voltages, it is possible to determine whether the
resistance of the load is higher than the preset minimum resistance. In an embodiment,
the third voltage source has a voltage value equal to a product of the constant current
multiplied by the preset maximum resistance. Therefore, according to whether there is

a current in the loop, a result of value comparison between the resistance of the load
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and the preset minimum resistance can be obtained. With the determination for the
current, it is possible to determine whether the connected load is disconnected and
whether the resistance of the load is higher than the preset maximum resistance. As
can be seen, it is possible to determine whether the resistance of the load is within a
normal range and the power supply to the load is enabled when the resistance of the
load is within the normal range, and such logic can be achieved only by the hardware
circuit(s), without the related software logic and without high-cost devices having
software logic capability, such as a processor or a controller, thus reducing the cost.
(3) In an embodiment, the control module comprises a comparison unit and an
optical coupling unit. It is to make judgment by both the output signal from the optical
coupling unit and the level signal output from the comparison unit, thus preventing

misjudgment and improving accuracy.

DESCRIPTION OF THE DRAWINGS

[006] In order to explain the technical solutions in the embodiments of the
present invention or in the prior art more clearly, the figures necessary to be used for
description in the embodiments or in the prior art will be briefly introduced as below.
Apparently, the figures for the description below are for some embodiments in the
present invention. Based on these figures, those skilled in the art can obtain other
figures without any inventive work.

[007] Figure 1 is a structural block diagram of a POE driving circuit in an
embodiment of the present invention; and

[008] Figure 2 is a circuit diagram of a POE driving circuit, with a load connected,
in an embodiment of the present invention.

[009] Reference numerals:

100 POE driving circuit

10 constant current source module
20 control module
30 switch module

Veel first voltage source
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P first node
21 comparison unit
22 optical coupling unit

Vinl first input voltage

R1 first resistor

R2 second resistor

R3 third resistor

R4 fourth resistor

R5 fifth resistor

U2 second comparator

Vee3 third voltage source

lout constant current

D1 first diode

Ul first comparator

vd voltage of positive input end of first comparator

Vin2 voltage of negative input end of first comparator

Ci capacitor

11 first input end of photoelectric coupler

12 second input end of photoelectric coupler
01 first output end of photoelectric coupler
02 second output end of photoelectric coupler
Rf pull-up resistor

Vee2 second voltage source

D2 second diode
Rx load

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0010] In order to make the objective(s), technical solutions and advantages
of embodiments of the present invention clearer, the technical solutions in the
embodiments of the present invention will be described clearly and completely
hereinafter in connection with the figures in the embodiments of the present
invention. Apparently, the described embodiments are some embodiments in the

present invention, rather than all embodiments. Any other embodiments obtained
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based on the embodiments in the present invention by those skilled in the art
without any inventive work will fall within the protection scope of the present
invention.

[0011] In an embodiment of the present invention, a POE driving circuit is
provided.

[0012] Referring to figure 1, the POE driving circuit 1L00 comprises a constant
current source module 10, a control module 20 and a switch module 30 which are
connected in sequence, and the switch module 30 is provided between a first voltage
source Vccl and a first node P used for connection of a load, wherein

the constant current source module 10 is used for outputting a constant current to
the control module when the load is connected at the first node and has a resistance
less than a preset maximum resistance;

the control module 20 is used for outputting a corresponding level signal to the
switch module according to value comparison between the resistance of the load and a
preset minimum resistance when the constant current is received; and

the switch module 30 is used for controlling the first voltage source on whether to
supply power to the load, according to the received level signal.

[0013] Herein, the POE is an abbreviation of Power over Ethernet.

[0014] Herein, the first node has a function of connection of the load, and the
first node is the POE-P node. Specifically, the load is connected between the
POE-P node and a grounded POE-M node. Therefore, it is possible to consider
that the load is connected between the POE-P node and a ground end.

[0015] Herein, the preset maximum resistance is configured according to the
user requirement, and the preset minimum resistance to be mentioned hereinafter
is also configured according to the user requirement. When the resistance of the
connected load is between the preset maximum resistance and the preset
minimum resistance, the first voltage source will supply power to the load. When
the resistance of the connected load is less than or equal to the preset minimum
resistance, or higher than or equal to the preset maximum resistance, the first

voltage source will not supply power to the load. This is the purpose to be achieved
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by the POE driving circuits in the embodiments of the present invention. For this
purpose, the POE driving circuit with the above structure is provided in the
embodiment(s) of the present invention.

[0016] In the POE driving circuit with the above structure, when the load is
connected at the first node and the resistance of the load is less than the preset
maximum resistance, the constant current source module will output a constant
current to the control module. Thus, when the control module receives the
constant current, it means that the resistance of the connected load is less than
the preset maximum resistance. When the control module receives the constant
current, it is only necessary for the control module to compare the resistance of the
load with the preset minimum resistance, and thus generate a corresponding level
signal according to the value comparison result and send the level signal to the
switch module. The switch module, after receiving the level signal, will control the
first voltage source on whether to supply power to the load, according to the level
signal.

[0017] For example, when the resistance of the load is higher than the preset
minimum resistance, the control module generates the level signal with high level.
When the resistance of the load is less than or equal to the preset minimum
resistance, the control module generate the level signal with low level. With the
high level, the switch module will control the first voltage source to supply power to
the load, and with the low level, the switch module will control the first voltage
source not to supply power to the load, thus achieving the above purpose.

[0018] In an embodiment, the constant current source module may be further
used for: not outputting any current to the control module when the resistance of the
load is higher than or equal to the preset maximum resistance; the control module may
be further used for not outputting any level signal when the constant current is not
received; and the switch module may be further used for controlling the first voltage
source not to supply power to the load when the level sighal is not received.

[0019] That is, when the resistance of the load is higher than or equal to the

preset maximum resistance, the constant current source module will not output any
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current to the control module; when the control module fails in receiving the
constant current, it will not output the level signal; and when the switch module
fails in receiving the level signal, it will not control the first voltage source to supply
power to the load. Herein, a processing manner is clearly described for the case of
the resistance of the load higher than or equal to the preset maximum resistance,
thus further ensuring that the above purpose can be achieved.

[0020] In an embodiment, referring to figure 2, the control module comprises
a comparison unit 21 which comprises a first comparator Ul wherein the first
comparator Ul has a positive input end connected with the output end of the constant
current source module and the first node P, with the load Rx connected between the
first node P and a ground end; the first comparator U1 has a negative input end having
a voltage value Vin2 equal to a product of the constant current lout multiplied by the
preset minimum resistance; the first comparator has an output end connected with the
switch module; and when the control module receives the constant current, the positive
input end of the first comparator has a voltage value Vd equal to a product of the
constant current lout multiplied by the resistance of the load Rx; and the first
comparator Ul is specifically used for: outputting the level signal as a first level such
that the switch module controls the first voltage source Vccl not to supply power to the
load Rx when the constant current is received and the resistance of the load Rx is less
than or equal to the preset minimum resistance and thus the voltage value Vd at the
positive input end of the first comparator is less than or equal to the voltage value Vin2
at the negative input end of the first comparator; and outputting the level signal as a
second level such that the switch module controls the first voltage source Vccl to
supply power to the load Rx when the constant current is received and the resistance
of the load Rx is higher than the preset minimum resistance and thus the voltage value
Vd at the positive input end of the first comparator is higher than the voltage value Vin2
at the negative input end of the first comparator.

[0021] That is, when the load is connected between the first node and the
ground end, the output end of the constant current source module, the positive

input end of the first comparator, the first node, the load and the ground end are
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connected in sequence, thus forming a loop. When a current flows in the loop, it
equals to the constant current, and in turn the voltage value at the positive input
end of the first comparator equals to a product of the constant current multiplied by
the resistance of the load. As can be seen, the voltage value at the positive input
end of the first comparator is related to the resistance of the load, and reflects the
resistance of the load. The voltage value at the negative input end of the first
comparator is a product of the constant current multiplied by the preset minimum
resistance. That is, the voltage value at the negative input end of the first
comparator is a constant voltage value which reflects the preset minimum
resistance.

[0022] It is understandable that when the positive input end of the first
comparator receives the constant current, if the resistance of the load is less than
or equal to the preset minimum resistance, the voltage value at the positive input
end of the first comparator is less than or equal to the voltage value at the negative
input end of the first comparator. In this case, the first comparator will output the
first level such that the switch module controls the first voltage source not to supply
power to the load. When the positive input end of the first comparator receives the
constant current, if the resistance of the load is higher than the preset minimum
resistance, the voltage value at the positive input end of the first comparator is
higher than the voltage value at the negative input end of the first comparator. The
first comparator will output the second level such that the switch module controls
the first voltage source to supply power to the load.

[0023] For example, when the resistance of the connected load is higher than
the preset minimum resistance, the voltage value at the positive input end of the
first comparator is higher than the voltage value at the negative input end of the
first comparator. In this case, the first comparator will output the level signal with
high level such that the switch module controls the first voltage source to supply
power to the load. When the resistance of the connected load is less than or equal
to the preset minimum resistance, the voltage value at the positive input end of the

first comparator is less than or equal to the voltage value at the negative input end
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of the first comparator. In this case, the first comparator will output the level signal
with low level such that the switch module controls the first voltage source not to
supply power to the load.

[0024] As can be seen, the above first comparator can output corresponding
level signal to the switch module, according to the value comparison between the
resistance of the connected load and the preset minimum resistance, such that the
switch module controls the first voltage source on whether to supply power to the
load.

[0025] In an embodiment, referring to figure 2, the comparison unit may
further comprise a first diode D1 provided between the positive input end of the first
comparator and the output end of the constant current source module, with a positive
electrode of the first diode D1 connected with the output end the constant current
source module and a negative electrode of the first diode D1 connected with the
positive input end of the first comparator.

[0026] That is, a first diode is additionally provided between the positive input
end of the first comparator and the output end of the constant current source module.
With the first diode, in the loop formed by the output end of the constant current
source module, the positive input end of the first comparator, the first node, the
load and the ground end, the current can flow in only one direction. Therefore,
when the voltage value at the positive input end of the first comparator is higher
than that of a third voltage source in the constant current source module, the
output end of the constant current source module does not output any current.
That is, there is no current in the above loop in this case. In this case, the first
comparator will not output the level signal, and the switch module will not drive the
first voltage source to supply power to the load.

[0027] As can be seen, with the first diode and the third voltage source in the
constant current source module, the constant current source module will output the
constant current to the control module only when the load is connected at the first
node and the resistance of the load is less than the preset maximum resistance.

[0028] Further, referring to figure 2, the control module may further comprise



WO 2024/197871 PCT/CN2023/085636

an optical coupling unit 22 which is provided between the output end of the constant
current source module and the positive electrode of the first diode D1 and is connected
with the switch module; the optical coupling unit 22 is used for outputting the second
level when the constant current output from the constant current source module is
received, and not outputting any signal when the constant current output from the
constant current source module is not received; wherein when the optical coupling unit
22 outputs the second level and the comparison unit 21 outputs the first level, the
second level output from the optical coupling unit 22 is pulled to the first level such that
the switch module controls the first voltage source Vccl not to supply power to the load
Rx; when the optical coupling unit 22 outputs the second level and the comparison unit
21 outputs the second level, the switch module can control the first voltage source
Vcel to supply power to the load Rx.

[0029] As can be seen, in the above loop, an optical coupling unit is provided
between the output end of the constant current source module and the positive
electrode of the first diode, and both the optical coupling unit and comparison unit
are connected with the switch module. The optical coupling unit, when receiving the
constant current output from the constant current source module, will output the
second level, such as a high level. When the optical coupling unit outputs the second
level, the comparison unit may output the second level or may output the first level,
depending on the value comparison result between the resistance of the load and
the preset minimum resistance.

[0030] For example, when the resistance of the load is less than or equal to
the preset minimum resistance, the first comparator will output a low level. As the
optical coupling unit outputs a high level, the high level output by the optical
coupling unit will be pulled down to the low level. Thus, the switch module will
receive the level signal with low level. When the resistance of the load is higher
than the preset minimum resistance and is less than the preset maximum
resistance, the first comparator will output a high level. As the optical coupling unit
outputs a high level, the switch module will receive the level signal with high level.

[0031] That is, if the resistance of the load is between the preset maximum

10
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resistance and the preset minimum resistance, the optical coupling unit will output
a high level and the first comparator will output a high level. The switch module will
control the first voltage source to supply power to the load only when both of the
optical coupling unit and the first comparator output high levels. If either of the first
comparator and the optical coupling unit outputs a low level, the switch module will
receive the level signhal with low level. Therefore, with judgment by both cases, it is
possible to prevent misjudgment.

[0032] Further, referring to figure 2, the optical coupling unit 22 may comprise
a photoelectric coupler; the photoelectric coupler has a first input end 11 connected
with the output end of the constant current source, and a first output end O1 connected
with the positive electrode of the first diode D1 and corresponding to the first input end
I11; and the photoelectric coupler has a second input end 12 connected via a pull-up
resistor Rf with a second voltage source Vcc2 and a second output end O2 connected
with the switch module and corresponding to the second input end 2. The constant
current is less than a driving current of the photoelectric coupler.

[0033] That is, the photoelectric coupler has four ends: a first input end, a first
output end, a second input end and a second output end wherein the first input and
output ends are a pair of ends, and the second input and output ends are a pair of
ends. That is, the current flowing in the first input end will be output from the first
output end, and the current flowing in the second input end will be output from the
second output end. The first input end is connected with the output end of the
constant current source. Therefore, when the first input end of the photoelectric
coupler receives the constant current, the constant current will flow from the first
output end and further to the positive electrode of the first diode. The second input
end of the photoelectric coupler is connected with an end of the pull-up resistor
and the other end of the pull-up resistor is connected with the second voltage
source. Thus, when the constant current is received at the first input end, the
second voltage source will generate a driving current by the pull-up resistor. The
driving current then flows from the second input end into the photoelectric coupler

such that a second level is output at the second output end. Herein, the constant
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current is less than the driving current of the photoelectric coupler. Therefore, as
long as the constant current flows into the first input end, the photoelectric coupler
will output a second level at the second output end.

[0034] In an embodiment, the constant current source module may be further
used for: not outputting any current to the control module when the load is
disconnected from the ground end or from the first node such that the photoelectric
coupler does not output any signal at its second output end and the first comparator
does not output any signal at its output end; and the switch module is used for
controlling the first voltage source not to supply power to the load when the
photoelectric coupler does not output any signal and the first comparator does not
output any signal.

[0035] Thatis, when the load is disconnected from the ground end or from the
first node, the loop formed by the output end of the constant current source module,
the optical coupling unit, the first diode, the positive input end of the first
comparator, the first node and the ground end is disconnected. That is, the loop is
in the open-circuit state. Therefore, the constant current does not exist in the loop.
Further, the photoelectric coupler will not output any signal at its second output
end and the first comparator will not output any signal at its output end. Thus, the
switch module controls the first voltage source not to supply power to the load.

[0036] In an embodiment, referring to figure 2, the constant current source
module may comprise a second comparator U2, a third voltage source Vcc3, a first
resistor R1, a second resistor R2, a third resistor R3, a fourth resistor R4 and a
fifth resistor R5 wherein

the first resistor R1 is connected between a positive input end of the second
comparator U2 and a first input voltage Vinl; the second resistor R2 is connected
between a negative input end of the second comparator U2 and the output end of the
constant current source module; the third resistor R3 is connected between an output
end of the second comparator and the output end of the constant current source
module, wherein the third resistor has a resistance equal to that of the second resistor;

the fourth resistor R4 is connected between the negative input end of the second

12
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comparator and the ground end; the fifth resistor R5 is connected between the
negative input end of the second comparator U2 and the output end of the second
comparator U2, the fifth resistor R5 has a resistance equal to that of the fourth resistor
R4; and the second comparator U2 is connected with the third voltage source Vcc3,
and the third voltage source Vcc3 has a voltage value equal to a product of the
constant current lout multiplied by the preset maximum resistance.

[0037] Herein, the third resistor has a resistance equal to that of the second
resistor and the fifth resistor has a resistance equal to that of the fourth resistor. These
two conditions are provided to ensure that the constant current source module can
output the constant current. The third voltage source has a voltage value equal to
a product of the constant current multiplied by the preset maximum resistance.
That is, the third voltage source has a constant voltage value which is equal to a
product of the constant current multiplied by the preset maximum resistance.
Therefore, when the resistance of the load is less than the preset maximum
resistance, the voltage value at the positive input end of the first comparator is less
than the voltage value of the third voltage source, and the constant current source
module will output the constant current only in this case. When the resistance of
the load is higher than or equal to the preset maximum resistance, the voltage
value at the positive input end of the first comparator is higher than or equal to the
voltage value of the third voltage source, and the constant current source module
will not output the constant current in this case. The voltage of the third voltage
source ensures that when the load is connected at the first node and the
resistance of the load is less than the preset maximum resistance, the constant
current source module will output the constant current to the control module.

[0038] Herein, the constant current depends on the first input voltage and the
value comparison result between the resistors.

[0039] In an embodiment, referring to figure 2, the switch module may
comprise a metal oxide semiconductor (MOS) tube which has a source electrode
used as an input end of the switch module, a gate electrode connected with the first

voltage source, and a drain electrode connected with the first node, wherein a second
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diode D2 is connected in parallel between the gate electrode and the drain electrode of
the MOS tube.

[0040] For example, the MOS tube is a NMOS tube. When the source
electrode of the NMOS tube receives a high level, the gate electrode and the drain
electrode are conducted to each other, and thus the first voltage source will supply
power to the load. When the source electrode of the NMOS tube receives a low
level, the gate electrode and the drain electrode are not conducted to each other,
and thus the first voltage source will not supply power to the load. As can be seen,
it is very simple and easy to use the MOS tube as the switch module to control the
first voltage source on whether to supply power to the load.

[0041] In an embodiment, referring to figure 2, a capacitor C1 is connected
between the output end of the first comparator U1 and the ground end.

[0042] It is understandable that with the capacitor provided between the output
end of the first comparator Ul and the ground end, a filtering function can be
achieved.

[0043] For example, when the resistance of the load is less than or equal to
the preset minimum resistance, the voltage value at the positive input end of the
first comparator is less than or equal to the voltage value at the negative input end
of the first comparator, and thus the first comparator will output a low level. In this
case, the photoelectric coupler is in the ON state and its second output end
outputs a high level. However, the high level will be pulled down by the low level
output by the first comparator. Therefore, the NMOS tube can not be opened, that
is, the gate electrode and the drain electrode are in the cut-off state therebetween.
When the resistance of the load is higher than or equal to the preset maximum
resistance, the voltage value at the positive input end of the first comparator is
higher than the power supply voltage of the second comparator in the constant
current source module, i.e. the voltage of the third voltage source. Therefore, in
the loop formed by the output end of the constant current source module, the first
input end and the first output end of the photoelectric coupler, the first diode, the

positive input end of the first comparator, the first node, the load and the ground
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end, no current exists, that is, the loop is in the open-circuit state. Therefore, the
photoelectric coupler will hot output any signal at its second output end and the
first comparator will not output any signal at its output end. Thus, the gate
electrode and the drain electrode of the NMOS tube are in the cut-off state
therebetween. Therefore, in the above two cases, the first voltage source will not
supply power to the load. When the resistance of the load is less than the preset
maximum resistance and is higher than the preset minimum resistance, the
voltage value at the positive input end of the first comparator is less than that of
the third voltage source. Therefore, the constant current exists in the loop, and the
photoelectric coupler will output a high level. Moreover, the voltage value at the
positive input end of the first comparator is higher than the voltage value at the
negative input end of the first comparator, and thus the first comparator will output
a high level. Therefore, the gate electrode and the drain electrode of the NMOS
tube are in the conduction state therebetween, and the first voltage source will
supply power to the load. After normal power supply for a period of time, the load is
disconnected by the user. Then the loop where the load is connected is
disconnected, that is, the loop is in the open-circuit state. In this case, there is no
current in the above loop. Further, the photoelectric coupler will not output any
signal and the first comparator will not output any signal. Thus, the gate electrode
and the drain electrode of the NMOS tube are in the cut-off state therebetween and
the first voltage source will stop supplying power to the load.

[0044] As can be seen, based on the above POE driving circuit(s), it is
possible to test whether the resistance of the load is within a normal range, to
supply power to the load when the resistance of the load is within the normal range,
and not to supply power to the load when the resistance of the load is not within
the normal range. After the load is disconnected from the POE port, the power
supply to the load is stopped.

[0045] As can be seen, in the POE driving circuit(s) as provided in the
embodiment(s) of the present invention, with the determination for the current, it is

possible to determine whether the connected load is disconnected and whether the
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resistance of the load is higher than the preset maximum resistance. By comparison of
the voltages, it is possible to determine whether the resistance of the load is higher
than the preset minimum resistance. In the embodiment(s) of the present invention,
it is possible to determine whether the resistance of the load is within a normal range
and the power supply to the load is enabled when the resistance of the load is within
the normal range, and such logic can be achieved only by the hardware circuit(s),
without the related software logic and without high-cost devices having software logic
capability, such as a processor or a controller, thus reducing the cost.

[0046] The embodiments in the present description are described in a
gradually progressive manner. The same or similar portions between different
embodiments can be referred to each other. Each embodiment emphasizes in
explaining the difference(s) with respect to other embodiment(s). In particular, as
the apparatus/device embodiments are substantially similar to the method
embodiments, the description thereof is relatively simple, and the description of
the method embodiments may be referred to for the related portions.

[0047] With the above-described specific embodiments, the purposes,
technical solutions and beneficial effects of the present invention are further
explained in detail. It should be understood that the above description is only for
specific embodiments in the present invention, not for defining the protection
scope of the present invention. Any variation, equivalent substitution or
improvement made based on the technical solutions of the present invention will

fall within the protection scope of the present invention.
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CLAIMS

1. A Power over Ethernet (POE) driving circuit, characterized in that it comprises
a constant current source module, a control module and a switch module which are
connected in sequence, and the switch module is provided between a first voltage
source and a first node used for connection of a load, wherein

the constant current source module is used for outputting a constant current to
the control module when the load is connected at the first node and has a resistance
less than a preset maximum resistance;

the control module is used for outputting a corresponding level signal to the
switch module according to value comparison between the resistance of the load and
a preset minimum resistance when the constant current is received; and

the switch module is used for controlling the first voltage source on whether to
supply power to the load, according to the received level signal.

2. The POE driving circuit according to claim 1, characterized in that

the constant current source module is further used for not outputting any current
to the control module when the resistance of the load is higher than or equal to the
preset maximum resistance;

the control module is further used for not outputting any level signal when the
constant current is not received; and

the switch module is further used for controlling the first voltage source not to
supply power to the load when the level signal is not received.

3. The POE driving circuit according to claim 1, characterized in that the control
module comprises a comparison unit which comprises a first comparator wherein

the first comparator has a positive input end connected with an output end of the
constant current source module and the first node, with the load connected between
the first node and a ground end; the first comparator has a negative input end having
a voltage value equal to a product of the constant current multiplied by the preset

minimum resistance; the first comparator has an output end connected with the switch
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module; and when the control module receives the constant current, the positive input
end of the first comparator has a voltage value equal to a product of the constant
current multiplied by the resistance of the load; and

the first comparator is specifically used for: outputting the level signal as a first
level such that the switch module controls the first voltage source not to supply power
to the load when the constant current is received and the resistance of the load is less
than or equal to the preset minimum resistance and thus the voltage value at the
positive input end of the first comparator is less than or equal to that at the negative
input end of the first comparator; and outputting the level signal as a second level
such that the switch module controls the first voltage source to supply power to the
load when the constant current is received and the resistance of the load is higher
than the preset minimum resistance and thus the voltage value at the positive input
end of the first comparator is higher than that at the negative input end of the first
comparator.

4. The POE driving circuit according to claim 3, characterized in that the
comparison unit further comprises a first diode provided between the positive input
end of the first comparator and the output end of the constant current source module,
with a positive electrode of the first diode connected with the output end the constant
current source module and a negative electrode of the first diode connected with the
positive input end of the first comparator.

5. The POE driving circuit according to claim 4, characterized in that the control
module further comprises an optical coupling unit which is provided between the
output end of the constant current source module and the positive electrode of the first
diode and is further connected with the switch module; the optical coupling unit is
used for outputting the second level when the constant current output from the
constant current source module is received, and not outputting any sighal when the
constant current output from the constant current source module is not received;

wherein when the optical coupling unit outputs the second level and the

comparison unit outputs the first level, the second level output from the optical
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coupling unit is pulled to the first level such that the switch module controls the first
voltage source not to supply power to the load; when the optical coupling unit outputs
the second level and the comparison unit outputs the second level, the switch module
can control the first voltage source to supply power to the load.

6. The POE driving circuit according to claim 5, characterized in that the optical
coupling unit comprises a photoelectric coupler; the photoelectric coupler has a first
input end connected with the output end of the constant current source, and a first
output end connected with the positive electrode of the first diode and corresponding
to the first input end; and the photoelectric coupler has a second input end connected
via a pull-up resistor with a second voltage source and a second output end
connected with the switch module and corresponding to the second input end,
wherein the constant current is less than a driving current of the photoelectric coupler.

7. The POE driving circuit according to claim 6, characterized in that

the constant current source module is further used for not outputting any current
to the control module when the load is disconnected from the ground end or from the
first node such that the photoelectric coupler does not output any signal at the second
output end and the first comparator does not output any signal at the output end; and

the switch module is used for controlling the first voltage source not to supply
power to the load when the photoelectric coupler does not output any signal and the
first comparator does not output any signal.

8. The POE driving circuit according to claim 1, characterized in that the constant
current source module comprises a second comparator, a third voltage source, a first
resistor, a second resistor, a third resistor, a fourth resistor and a fifth resistor wherein

the first resistor is connected between a positive input end of the second
comparator and a first input voltage;

the second resistor is connected between a negative input end of the second
comparator and the output end of the constant current source module;

the third resistor is connected between an output end of the second comparator

and the output end of the constant current source module, wherein the third resistor

19



WO 2024/197871 PCT/CN2023/085636

has a resistance equal to that of the second resistor,

the fourth resistor is connected between the negative input end of the second
comparator and the ground end;

the fifth resistor is connected between the negative input end of the second
comparator and the output end of the second comparator, the fifth resistor has a
resistance equal to that of the fourth resistor; and

the second comparator is connected with the third voltage source, and the third
voltage source has a voltage value equal to a product of the constant current
multiplied by the preset maximum resistance.

9. The POE driving circuit according to claim 1, characterized in that the switch
module comprises a MOS tube which has a source electrode used as an input end of
the switch module, a gate electrode connected with the first voltage source, and a
drain electrode connected with the first node, wherein a second diode is connected in

parallel between the gate electrode and the drain electrode of the MOS tube.
10. The POE driving circuit according to claim 3, characterized in that a capacitor
is connected between the output end of the first comparator and the ground end.
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