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POWERED DEVICE

TECHNICAL FIELD

[0001] This application relates to the communications field, and in particular, to a powered

device.

BACKGROUND5

[0002] A Power over Ethernet (English: Power over Ethernet, PoE) system includes power

sourcing equipment (English: power sourcing equipment, PSE) and a powered device (English:

powered device, PD). The PSE supplies power to the PD while communicating with the PD through

an Ethernet twisted pair. The Ethernet twisted pair includes eight cables numbered 1 to 8. A cable 1

and a cable 2 are paired, a cable 3 and a cable 6 are paired, a cable 4 and a cable 5 are paired, and a10

cable 7 and a cable 8 are paired. Two paired cables are twisted together. In a widely used 100 M

Ethernet, a cable pair 1-2 and a cable pair 3-6 are used for communication, and a cable pair 4-5 and

a cable pair 7-8 are idle. Therefore, the cable pair 1-2 and the cable pair 3-6 form a group, and the

cable pair 4-5 and the cable pair 7-8 form another group. A data cable pair group (a cable pair 1-2

and a cable pair 3-6) is usually used for early Power over Ethernet supply. Two groups of cable15

pairs can be used together for new Power over Ethernet supply. FIG. 1 shows a structure of a PD.

The PD in FIG. 1 uses a diode full-bridge rectifier circuit.

[0003] A power loss of diodes is large. Therefore, power utilization of the PD is low.

SUMMARY

[0004] This application provides a PD, to improve power utilization of the PD.20

[0005] According to a first aspect, a PD is provided. The PD includes an Ethernet port, a

rectifier circuit, and a PD circuit. The Ethernet port includes a first contact pair, a second contact

pair, a third contact pair, and a fourth contact pair. The first contact pair is configured to connect to

a cable pair 1-2 of an Ethernet cable. The second contact pair is configured to connect to a cable

pair 3-6 of the Ethernet cable. The third contact pair is configured to connect to a cable pair 4-5 of25

the Ethernet cable. The fourth contact pair is configured to connect to a cable pair 7-8 of the

Ethernet cable. The rectifier circuit includes four metal-oxide semiconductor field-effect transistors
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(English: metal-oxide-semiconductor field-effect transistor, MOSFET) and at least four diodes. The

four MOSFETs are a first MOSFET, a second MOSFET, a third MOSFET, and a fourth MOSFET.

The at least four diodes include a first diode, a second diode, a third diode, and a fourth diode. The

first contact pair is connected to an anode of the first diode, and is connected to a first end of the

first MOSFET. The second contact pair is connected to a cathode of the second diode, and is5

connected to a first end of the second MOSFET. The third contact pair is connected to a cathode of

the third diode, and is connected to a first end of the third MOSFET. The fourth contact pair is

connected to an anode of the fourth diode, and is connected to a first end of the fourth MOSFET. A

power input positive electrode of the PD circuit is connected to a cathode of the first diode, is

connected to a second end of the second MOSFET, is connected to a second end of the third10

MOSFET, and is connected to a cathode of the fourth diode. A power input negative electrode of the

PD circuit is connected to a second end of the first MOSFET, is connected to an anode of the

second diode, is connected to an anode of the third diode, and is connected to a second end of the

fourth MOSFET.

[0006] That an electric potential of the contact pair 1-2 is lower than that of the contact pair 3-615

and an electric potential of the contact pair 7-8 is lower than that of the contact pair 4-5 is a most

widely used PoE scenario. In the foregoing scenario, the first diode to the fourth diode in the PD are

cut off. Therefore, because a current passes through only the MOSFETs but does not pass through

the diodes, a loss of the rectifier circuit of the PD is small. Compared with a rectifier circuit in

which eight MOSFETs are used, the foregoing structure reduces complexity and costs of the PD20

when there is a same power loss.

[0007] With reference to the first aspect, in a first implementation of the first aspect, a gate

electrode of the first MOSFET is connected to the second contact pair. A gate electrode of the

second MOSFET is connected to the first contact pair. A gate electrode of the third MOSFET is

connected to the fourth contact pair. A gate electrode of the fourth MOSFET is connected to the25

third contact pair.

[0008] With reference to the first aspect or the first implementation of the first aspect, in a

second implementation of the first aspect, the first MOSFET is an N-type MOSFET. The second

MOSFET is a P-type MOSFET. The third MOSFET is a P-type MOSFET. The fourth MOSFET is

an N-type MOSFET. When the electric potential of the contact pair 1-2 is lower than that of the30

contact pair 3-6 and the electric potential of the contact pair 7-8 is lower than that of the contact pair

4-5, the foregoing types of MOSFETs are used without additional drive circuits.

[0009] With reference to the first aspect, the first implementation of the first aspect, or the

second implementation of the first aspect, in a third implementation of the first aspect, the first end
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of the first MOSFET is a drain electrode of the first MOSFET. The second end of the first MOSFET

is a source electrode of the first MOSFET. The first end of the second MOSFET is a drain electrode

of the second MOSFET. The second end of the second MOSFET is a source electrode of the second

MOSFET. The first end of the third MOSFET is a drain electrode of the third MOSFET. The second

end of the third MOSFET is a source electrode of the third MOSFET. The first end of the fourth5

MOSFET is a drain electrode of the fourth MOSFET. The second end of the fourth MOSFET is a

source electrode of the fourth MOSFET.

[0010] With reference to any one of the first aspect or the first to the third implementations of

the first aspect, in a fourth implementation of the first aspect, the rectifier circuit further includes a

first control circuit and a second control circuit. The gate electrode of the first MOSFET is10

connected to the second contact pair through the first control circuit. The gate electrode of the

fourth MOSFET is connected to the third contact pair through the second control circuit. The first

control circuit is configured to: when a value obtained by subtracting an electric potential of the first

contact pair from an electric potential of the second contact pair is greater than a first voltage

threshold, turn on the first MOSFET; and when the value obtained by subtracting the electric15

potential of the first contact pair from the electric potential of the second contact pair is less than the

first voltage threshold, cut off the first MOSFET. An absolute value of the first voltage threshold is

greater than that of a maximum PoE detection voltage and less than or equal to that of a minimum

PoE supply voltage. The second control circuit is configured to: when a value obtained by

subtracting an electric potential of the fourth contact pair from an electric potential of the third20

contact pair is greater than a second voltage threshold, turn on the fourth MOSFET; and when the

value obtained by subtracting the electric potential of the fourth contact pair from the electric

potential of the third contact pair is less than the second voltage threshold, cut off the fourth

MOSFET. An absolute value of the second voltage threshold is greater than that of the maximum

PoE detection voltage and greater than or equal to that of the minimum PoE supply voltage. For the25

PD using the structure, a connection between the cable pair 4-5 and a backflow end in the PSE does

not cause a detection or classification error.

[0011] With reference to any one of the first aspect or the first to the fourth implementations of

the first aspect, in a fifth implementation of the first aspect, the PD is a type-4 PD. If the PD is a

type-4 PD, the PSE works as type-4 PSE. The type-4 PSE definitely uses the cable pair 1-2 and the30

cable pair 7-8 for providing a low electric potential. Therefore, the structure of the PD is

particularly suitable for the type-4 PD.



4

BRIEF DESCRIPTION OF DRAWINGS

[0012] FIG. 1 shows a structure of a PD;

[0013] FIG. 2 shows another structure of a PD;

[0014] FIG. 3 shows a structure of a PD according to an embodiment of the present invention;

[0015] FIG. 4 shows another structure of a PD according to an embodiment of the present5

invention; and

[0016] FIG. 5 shows still another structure of a PD according to an embodiment of the present

invention.

DESCRIPTION OF EMBODIMENTS

[0017] The following describes the embodiments of the present invention with reference to FIG.10

2 to FIG. 5.

[0018] A power loss of a metal-oxide semiconductor field-effect transistor (MOSFET) is lower

than that of a diode. Therefore, a MOSFET may be used to replace a diode in FIG. 1. However, a

structure of the MOSFET is more complex than that of the diode, and if eight MOSFETs are used to

completely replace diodes in FIG. 1, a rectifier circuit of a PD has a complex structure and high15

costs.

[0019] A compromise method is to use four MOSFETs to replace half of the diodes in FIG. 1.

FIG. 2 shows a structure of a PD. As shown in FIG. 2, there are only four MOSFETs in a rectifier

circuit of the PD, and therefore costs of the rectifier circuit are lower than that of a full-MOSFET

rectifier circuit.20

[0020] Eight contacts of an Ethernet port of the PD belong to a first contact group and a second

contact group. The first contact group includes a contact pair 1-2 and a contact pair 3-6. The second

contact group includes a contact pair 4-5 and a contact pair 7-8. The contact pair 1-2 is configured

to connect to a cable pair 1-2 of an Ethernet cable. The contact pair 3-6 is configured to connect to a

cable pair 3-6 of the Ethernet cable. The contact pair 4-5 is configured to connect to a cable pair 4-525

of the Ethernet cable. The contact pair 7-8 is configured to connect to a cable pair 7-8 of the

Ethernet cable. In addition, when PSE uses a first cable pair group for power supply, regardless of

which contact pair in the first contact group has a low electric potential, a current flows through a

MOSFET and a diode in the rectifier circuit. Similarly, when the PSE uses a second cable pair

group for power supply, regardless of which contact pair in the second contact group has a low30

electric potential, a current flows through a MOSFET and a diode in the rectifier circuit. Therefore,

a loss of the rectifier circuit of the PD shown in FIG. 2 is lower than that of the PD shown in FIG. 1.
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[0021] However, the loss of the rectifier circuit of the PD shown in FIG. 2 is still higher than

that of the full-MOSFET rectifier circuit. If the loss of the rectifier circuit can be decreased under a

premise that a quantity of MOSFETs is not increased, the rectifier circuit of the PD can be

optimized.

[0022] PoE requires that a PD can accept power supply of any polarity. PSE is probably a5

network device. A network device mostly uses a medium dependent interface crossover (English:

medium dependent interface crossover, MDI-X) port. PoE power supply polarity of the MDI-X port

should satisfy that an electric potential of a cable pair 1-2 is lower than that of a cable pair 3-6.

Early Power over Ethernet stipulates that an electric potential of a cable pair 7-8 is lower than that

of a cable pair 4-5 in PSE. Although in a new Power over Ethernet system, PSE can provide power10

supply in which an electric potential of a cable pair 7-8 is higher than that of a cable pair 4-5, but

the PSE has not been widely used actually. In addition, a crossover cable (English: crossover cable)

also has not been widely used. Therefore, based on a premise that an electric potential of the contact

pair 1-2 is lower than that of the contact pair 3-6 and an electric potential of the contact pair 7-8 is

lower than that of the contact pair 4-5, the rectifier circuit of the PD may be designed to adapt to a15

most widely used scenario.

[0023] FIG. 3 shows a structure of a PD according to an embodiment of the present invention.

The PD includes an Ethernet port 100, a rectifier circuit 200, and a PD circuit 300. The Ethernet

port 100 includes a first contact pair 1-2, a second contact pair 3-6, a third contact pair 4-5, and a

fourth contact pair 7-8. The first contact pair 1-2 is configured to connect to a cable pair 1-2 of an20

Ethernet cable. The second contact pair 3-6 is configured to connect to a cable pair 3-6 of the

Ethernet cable. The third contact pair 4-5 is configured to connect to a cable pair 4-5 of the Ethernet

cable. The fourth contact pair 7-8 is configured to connect to a cable pair 7-8 of the Ethernet cable.

[0024] The rectifier circuit 200 includes four MOSFETs. That the rectifier circuit 200 includes

four MOSFETs means that the quantity of MOSFETs in the rectifier circuit 200 is four. The rectifier25

circuit 200 further includes at least four diodes. The four MOSFETs are a first MOSFET, a second

MOSFET, a third MOSFET, and a fourth MOSFET. The first MOSFET, the second MOSFET, the

third MOSFET, and the fourth MOSFET are a MOSFET 1, a MOSFET 2, a MOSFET 3, and a

MOSFET 4 in FIG. 3. In FIG. 3, the MOSFET 1 is an N-type MOSFET. The MOSFET 2 is a P-type

MOSFET. The MOSFET 3 is a P-type MOSFET. The MOSFET 4 is an N-type MOSFET. In an30

implementation, an additional drive circuit may be designed for the MOSFET 2 and/or the

MOSFET 3, and an N-type MOSFET is used as the MOSFET 2 and/or the MOSFET 3. In an

implementation, an additional drive circuit may be designed for the MOSFET 1 and/or the

MOSFET 4, and a P-type MOSFET is used as the MOSFET 1 and/or the MOSFET 4.
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[0025] The at least four diodes in the rectifier circuit 200 include a first diode, a second diode, a

third diode, and a fourth diode. The first diode, the second diode, the third diode, and the fourth

diode are a diode 1, a diode 2, a diode 3, and a diode 4 in FIG. 3.

[0026] The PD circuit 300 includes at least one PD chip. The PD chip is configured to

implement a PD function in processes such as PoE detection and classification. The PD circuit 3005

may further include a direct current-direct current (DC-DC) convertor. The PD circuit may further

include PD load. A power input positive electrode of the PD circuit 300 receives a high electric

potential, and a power input negative electrode of the PD circuit 300 receives a low electric

potential.

[0027] The first contact pair 1-2 is connected to an anode of the diode 1, and is connected to a10

drain electrode of the MOSFET 1. The second contact pair 3-6 is connected to a cathode of the

diode 2, and is connected to a drain electrode of the MOSFET 2. The third contact pair 4-5 is

connected to a cathode of the diode 3, and is connected to a drain electrode of the MOSFET 3. The

fourth contact pair 7-8 is connected to an anode of the diode 4, and is connected to a drain electrode

of the MOSFET 4. In an implementation, a source electrode and a drain electrode of one or more15

MOSFETs may be exchanged.

[0028] A cathode of the diode 1, a source electrode of the MOSFET 2, a source electrode of the

MOSFET 3, and a cathode of the diode 4 are connected to each other, and are connected to the

power input positive electrode of the PD circuit 300. A source electrode of the MOSFET 1, an

anode of the diode 2, an anode of the diode 3, and a source electrode of the MOSFET 4 are20

connected to each other, and are connected to the power input negative electrode of the PD circuit

300.

[0029] A gate electrode of the MOSFET 1 is connected to the second contact pair 3-6. A gate

electrode of the MOSFET 2 is connected to the first contact pair 1-2. A gate electrode of the

MOSFET 3 is connected to the fourth contact pair 7-8. A gate electrode of the MOSFET 4 is25

connected to the third contact pair 4-5. In other words, in the foregoing structure, a gate electrode of

a MOSFET connected to each contact pair is connected to the other contact pair in a same contact

group as the contact pair, and a voltage of the gate electrode is controlled by an electric potential of

the other contact pair. If a PoE supply voltage is greater than a voltage that the gate electrode of the

MOSFET can bear, the gate electrode of the MOSFET is connected to the other contact pair by30

using a control circuit. The control circuit outputs a suitable electric potential to the gate electrode

of the MOSFET based on an electric potential difference between the two contact pairs, to turn on

or cut off the MOSFET. In FIG. 3, a connecting point between a gate electrode of a MOSFET

connected to a contact pair and the other contact pair in a same contact group as the contact pair is
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located between a diode and a MOSFET that are connected to the other contact pair. In FIG. 3, the

connecting point between the gate electrode of the MOSFET connected to the contact pair and the

other contact pair in the same contact group as the contact pair may alternatively be located between

the MOSFET connected to the other contact pair and the PD circuit 300.

[0030] FIG. 3 shows only a structure of the rectifier circuit in this embodiment of the present5

invention. In addition to the MOSFETs, some components, for example, a capacitor, a resistor, a

diode, a bipolar junction transistor (BJT), and a break-over diode, may be added to the rectifier

circuit. The rectifier circuit of the PD in FIG. 3 includes only four MOSFETs, and therefore costs of

the rectifier circuit are lower than that of a full-MOSFET rectifier circuit.

[0031] If an electric potential of the cable pair 1-2 is lower than that of the cable pair 3-6, an10

electric potential of the first contact pair 1-2 is lower than that of the second contact pair 3-6.

Because the MOSFET 1 is an N-type MOSFET, the high electric potential of the second contact

pair 3-6 may make an electric potential of the gate electrode of the MOSFET 1 higher than that of

the source electrode of the MOSFET 1, so as to turn on the MOSFET 1. Because the MOSFET 2 is

a P-type MOSFET, the low electric potential of the first contact pair 1-2 may make an electric15

potential of the gate electrode of the MOSFET 2 lower than that of the source electrode of the

MOSFET 2, so as to turn on the MOSFET 2. In addition, the electric potential of the first contact

pair 1-2 is lower than that of the second contact pair 3-6, and therefore the diode 1 and the diode 2

are cut off. A current flows from the second contact pair 3-6 to the first contact pair 1-2 after

sequentially passing through the MOSFET 2, the PD circuit 300, and the MOSFET 1.20

[0032] If an electric potential of the cable pair 7-8 is lower than that of the cable pair 4-5, an

electric potential of the fourth contact pair 7-8 is lower than that of the third contact pair 4-5.

Because the MOSFET 4 is an N-type MOSFET, the high electric potential of the third contact pair

4-5 may make an electric potential of the gate electrode of the MOSFET 4 higher than that of the

source electrode of the MOSFET 4, so as to turn on the MOSFET 4. Because the MOSFET 3 is a25

P-type MOSFET, the low electric potential of the fourth contact pair 7-8 may make an electric

potential of the gate electrode of the MOSFET 3 lower than that of the source electrode of the

MOSFET 3, so as to turn on the MOSFET 3. In addition, the electric potential of the fourth contact

pair 7-8 is lower than that of the third contact pair 4-5, and therefore the diode 3 and the diode 4 are

cut off. A current flows from the third contact pair 4-5 to the fourth contact pair 7-8 after30

sequentially passing through the MOSFET 3, the PD circuit 300, and the MOSFET 4.

[0033] Because the current passes through only two MOSFETs but does not pass through a

diode, if the electric potential of the cable pair 1-2 is lower than that of the cable pair 3-6, and the

electric potential of the cable pair 7-8 is lower than that of the cable pair 4-5, a loss of the rectifier
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circuit of the PD shown in FIG. 3 is lower than that of the PD shown in FIG. 2. If the electric

potential of the cable pair 1-2 is higher than that of the cable pair 3-6 or the electric potential of the

cable pair 7-8 is higher than that of the cable pair 4-5, MOSFETs are cut off, corresponding diodes

are turned on, and a current passes through two diodes. Although there is no advantage in terms of a

power loss, the PD can still work normally in this scenario.5

[0034] If the PD is a type-4 (English: Type 4) PD, it is required that PSE be type-4 PSE. The

type-4 PSE definitely uses the cable pair 1-2 and the cable pair 7-8 for providing a low electric

potential. Therefore, the structure of the PD is particularly suitable for the type-4 PD.

[0035] If the PSE uses only one cable pair group at a detection or classification stage to send a

detection or classification voltage, the PSE should not receive, from another cable pair group, a10

voltage that is sufficient to affect a detection or classification result. For example, if the PSE

provides a negative electric potential by using the cable pair 1-2 and uses the cable pair 3-6 as a

backflow cable pair, the MOSFET 1 is turned on. If the cable pair 4-5 and the cable pair 7-8 in the

PSE are floating, the PSE does not receive a voltage from a group including the cable pair 4-5 and

the cable pair 7-8. However, if the cable pair 4-5 is connected to a backflow end in the PSE, the15

high electric potential of the cable pair 4-5 makes the MOSFET 4 turned on, and the turned-on

MOSFET 4 guides a low electric potential to the cable pair 7-8. Therefore, the PSE receives a

voltage from the group including the cable pair 4-5 and the cable pair 7-8. The voltage may be

referred to as a reflected voltage. The reflected voltage may cause a detection or classification error.

[0036] Because detection or classification is completed when the PSE supplies power, even if20

the group including the cable pair 4-5 and the cable pair 7-8 receives the reflected voltage, detection

or classification is not affected. The reflected voltage does not damage the PSE. Therefore, a control

circuit may be added to a gate electrode of each MOSFET. These control circuits are used for

turning on the MOSFETs only when a voltage of a contact group is less than a voltage threshold.

The MOSFETs are not turned on when the voltage of the contact group is greater than the voltage25

threshold. When the voltage of the contact group is equal to the voltage threshold, processing is

performed according to one of the foregoing cases. Because a negative electric potential is usually

used for power supply in PoE, the voltage threshold is negative. That the voltage of the contact

group is less than the voltage threshold means that an absolute value of the voltage of the contact

group is greater than that of the voltage threshold. Because a classification error usually does not30

generate a serious problem, the voltage threshold may be between a maximum PoE detection

voltage and a minimum PoE supply voltage. In other words, the absolute value of the voltage

threshold is greater than that of the maximum PoE detection voltage and less than or equal to that of

the minimum PoE supply voltage. The absolute value of the voltage threshold may alternatively be
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greater than that of a maximum PoE classification voltage. Voltage thresholds of the control circuits

may be the same or may be different, as long as the values are between the maximum PoE detection

voltage and the minimum PoE supply voltage.

[0037] For example, FIG. 4 shows a structure of a PD according to an embodiment of the

present invention. In FIG. 4, two resistors that are connected in series between a pair of contacts are5

used as a control circuit. An MOSFET in FIG. 4 is a power MOSFET (English: power MOSFET).

[0038] A control circuit 210 includes a resistor R1 and a resistor R2. Resistance values of the

resistor R1 and the resistor R2 satisfy the following conditions: R1*VD/(R1+R2)<Vth1, and

R1*VPoE/(R1+R2)>Vth1, where VD is an absolute value of a maximum PoE detection voltage; VPoE

is an absolute value of a minimum PoE supply voltage; and Vth1 is a critical voltage of a MOSFET10

1.

[0039] A control circuit 220 includes a resistor R3 and a resistor R4. Resistance values of the

resistor R3 and the resistor R4 satisfy the following conditions: R3*VD/(R3+R4)<Vth2, and

R3*VPoE/(R3+R4)>Vth2, where Vth2 is a critical voltage of a MOSFET 2.

[0040] A control circuit 230 includes a resistor R5 and a resistor R6. Resistance values of the15

resistor R5 and the resistor R6 satisfy the following conditions: R5*VD/(R5+R6)<Vth3, and

R1*VPoE/(R5+R6)>Vth3, where Vth3 is a critical voltage of a MOSFET 3.

[0041] A control circuit 240 includes a resistor R7 and a resistor R8. Resistance values of the

resistor R7 and the resistor R8 satisfy the following conditions: R7*VD/(R7+R8)<Vth4, and

R7*VPoE/(R7+R8)>Vth4, where Vth4 is a critical voltage of a MOSFET 4.20

[0042] During detection, the MOSFET 1 and the MOSFET 4 are not turned on. However, a

power MOSFET usually includes a parasitic body diode (English: body diode). An anode of the

body diode is a source electrode of the power MOSFET, and a cathode of the body diode is a drain

electrode of the power MOSFET. A detection current may flow through a body diode of the

MOSFET 1. A source electrode of the MOSFET 4 is connected to a low electric potential point, and25

therefore the detection current does not flow through the MOSFET 4. Although a loss is increased

because the MOSFET 1 is not turned on, a purpose of detection at a detection stage is detecting an

effective PD but not providing power supply, and therefore the loss does not cause a negative effect

as long as a detection result is not affected. Similarly, a detection operation on a group including

contacts 4, 5, 7, and 8 may also be correctly performed.30

[0043] The foregoing requirements on the control circuit 230 and control circuit 240 may

alternatively be omitted, because the detection result is not affected even if the MOSFET 2 and the

MOSFET 3 are turned on when a contact pair 1-2 receives a detected electric potential. In addition,

if a contact pair 3-6 or a contact pair 4-5 receives a low electric potential, a detection current flows
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through a diode. Therefore, designs of control circuits of the MOSFET 2 and the MOSFET 3 may

be different from designs of control circuits of the MOSFET 1 and the MOSFET 4.

[0044] For another example, FIG. 5 shows another structure of a PD according to an

embodiment of the present invention. In FIG. 5, a combination of a resistor and a break-over diode

is used as a control circuit. A suitable break-over diode is selected during design of the PD. For5

example, the break-over diode may be a Zener diode or an avalanche diode. A breakdown voltage of

the break-over diode is the foregoing voltage threshold. In this way, only when there is a negative

electric potential of a PoE power supply level on a cable pair 1-2 or a cable pair 7-8, a control

circuit 210 and a control circuit 240 respectively turn on a MOSFET 1 and a MOSFET 4.

[0045] The control circuit in FIG. 5 includes a resistor, to prevent a MOSFET from being10

damaged by an excessively high electric potential on a gate electrode. If the MOSFET can bear a

maximum PoE power supply voltage (for example, –57 volts (V)), the resistor in the control circuit

may be omitted.

[0046] Based on a cause the same as that in the foregoing, although break-over diodes are added

to a control circuit 220 and a control circuit 230 in FIG. 5, the two break-over diodes may be15

omitted.

[0047] FIG. 4 and FIG. 5 show only two possible implementations of a control circuit. The

control circuit may further include other components, for example, a capacitor, a diode, and a BJT.

[0048] The foregoing descriptions are merely specific implementations of the present invention,

but are not intended to limit the protection scope of the present invention. Any variation or20

replacement readily figured out by a person skilled in the art within the technical scope disclosed in

the present invention shall fall within the protection scope of the present invention. Therefore, the

protection scope of the present invention shall be subject to the protection scope of the claims.
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CLAIMS

1. A powered device (PD), comprising an Ethernet port, a rectifier circuit, and a PD circuit,

wherein

the Ethernet port comprises a first contact pair, a second contact pair, a third contact pair, and a

fourth contact pair, wherein the first contact pair is configured to connect to a cable pair 1-2 of an5

Ethernet cable; the second contact pair is configured to connect to a cable pair 3-6 of the Ethernet

cable; the third contact pair is configured to connect to a cable pair 4-5 of the Ethernet cable; and

the fourth contact pair is configured to connect to a cable pair 7-8 of the Ethernet cable;

the rectifier circuit comprises four metal-oxide semiconductor field-effect transistors

(MOSFET) and at least four diodes, wherein10

the four MOSFETs are a first MOSFET, a second MOSFET, a third MOSFET, and a fourth

MOSFET;

the at least four diodes comprise a first diode, a second diode, a third diode, and a fourth diode;

the first contact pair is connected to an anode of the first diode, and is connected to a first end

of the first MOSFET;15

the second contact pair is connected to a cathode of the second diode, and is connected to a

first end of the second MOSFET;

the third contact pair is connected to a cathode of the third diode, and is connected to a first

end of the third MOSFET;

the fourth contact pair is connected to an anode of the fourth diode, and is connected to a first20

end of the fourth MOSFET;

a power input positive electrode of the PD circuit is connected to a cathode of the first diode, is

connected to a second end of the second MOSFET, is connected to a second end of the third

MOSFET, and is connected to a cathode of the fourth diode; and

a power input negative electrode of the PD circuit is connected to a second end of the first25

MOSFET, is connected to an anode of the second diode, is connected to an anode of the third diode,

and is connected to a second end of the fourth MOSFET.

2. The PD according to claim 1, wherein

a gate electrode of the first MOSFET is connected to the second contact pair;

a gate electrode of the second MOSFET is connected to the first contact pair;30

a gate electrode of the third MOSFET is connected to the fourth contact pair; and

a gate electrode of the fourth MOSFET is connected to the third contact pair.

3. The PD according to claim 2, wherein the first MOSFET is an N-type MOSFET; the second
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MOSFET is a P-type MOSFET; the third MOSFET is a P-type MOSFET; and the fourth MOSFET

is an N-type MOSFET.

4. The PD according to claim 3, wherein the first end of the first MOSFET is a drain electrode

of the first MOSFET; the second end of the first MOSFET is a source electrode of the first

MOSFET; the first end of the second MOSFET is a drain electrode of the second MOSFET; the5

second end of the second MOSFET is a source electrode of the second MOSFET; the first end of

the third MOSFET is a drain electrode of the third MOSFET; the second end of the third MOSFET

is a source electrode of the third MOSFET; the first end of the fourth MOSFET is a drain electrode

of the fourth MOSFET; and the second end of the fourth MOSFET is a source electrode of the

fourth MOSFET.10

5. The PD according to claim 4, wherein the rectifier circuit further comprises a first control

circuit and a second control circuit;

the gate electrode of the first MOSFET is connected to the second contact pair through the first

control circuit;

the gate electrode of the fourth MOSFET is connected to the third contact pair through the15

second control circuit;

the first control circuit is configured to: when a value obtained by subtracting an electric

potential of the first contact pair from an electric potential of the second contact pair is greater than

a first voltage threshold, turn on the first MOSFET; and when the value obtained by subtracting the

electric potential of the first contact pair from the electric potential of the second contact pair is less20

than the first voltage threshold, cut off the first MOSFET, wherein an absolute value of the first

voltage threshold is greater than that of a maximum Power over Ethernet PoE detection voltage and

less than or equal to that of a minimum PoE supply voltage; and

the second control circuit is configured to: when a value obtained by subtracting an electric

potential of the fourth contact pair from an electric potential of the third contact pair is greater than25

a second voltage threshold, turn on the fourth MOSFET; and when the value obtained by

subtracting the electric potential of the fourth contact pair from the electric potential of the third

contact pair is less than the second voltage threshold, cut off the fourth MOSFET, wherein an

absolute value of the second voltage threshold is greater than that of the maximum PoE detection

voltage and greater than or equal to the absolute value of the minimum PoE supply voltage.30

6. The PD according to any one of claims 1 to 5, wherein the PD is a type-4 PD.


