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(57) ABSTRACT

A power over fiber system includes: a first data communi-
cation device including a power sourcing equipment device;
a second data communication device including a photoelec-
tric-conversion-and-optical-communication unit including a
powered device; and an optical fiber cable. The first data
communication device is capable of controlling low power
supply and high power supply of the power sourcing equip-
ment device. Feed electric power by the high power supply
exceeds that by the low power supply. The first data com-
munication device enables the high power supply after
starting the low power supply to the second data commu-
nication device and receiving, therefrom, a signal indicating
that the photoelectric-conversion-and-optical-communica-
tion unit has started. The photoelectric-conversion-and-op-
tical-communication unit starts and transmits the signal to
the first data communication device when receiving the low
power supply, and enables extension of a range of a target
that receives electric power from the powered device when
receiving the high power supply.
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POWER OVER FIBER SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 16/902,271 filed on Jun. 16, 2020 and
is based upon and claims the benefit of priority from the
prior Japanese Patent Application No. 2019-142683, filed on
Aug. 2, 2019, the entire contents of which are incorporated
herein by reference.

BACKGROUND

Technical Field

[0002] The present disclosure relates to optical power
supply.

Description of Related Art
[0003] Recently, there has been studied an optical power

supply system that converts electric power into light called
feed light, transmits the feed light, converts the feed light
into electric energy, and uses the electric energy as electric
power.

[0004] There is disclosed in JP 2010-135989 A an optical
communication device that includes: an optical transmitter
that transmits signal light modulated with an electric signal
and feed light for supplying electric power; an optical fiber
including a core that transmits the signal light, a first
cladding that is formed around the core, has a refractive
index lower than that of the core, and transmits the feed
light, and a second cladding that is formed around the first
cladding, and has a refractive index lower than that of the
first cladding; and an optical receiver that operates with
electric power obtained by converting the feed light trans-
mitted through the first cladding of the optical fiber, and
converts the signal light transmitted through the core of the
optical fiber into the electric signal.

SUMMARY

[0005] In optical power supply, optical transmission of
higher energy is expected.

[0006] When a transmission path of feed light from the
power supplying side to the power receiving side is not
properly connected, and a power sourcing equipment device
outputs high-power feed light, the feed light may be released
to the outside, and people or objects may be irradiated with
the high-power feed light.

[0007] Further, optical power supply is requested to be
performed with a proper balance between the amount of
power to supply (power supply amount) and the amount of
power to be received and consumed (power consumption).
[0008] According to an aspect of the present disclosure,
there is provided a power over fiber system including:
[0009] a first data communication device including a
power sourcing equipment device including a semiconduc-
tor laser that oscillates with electric power, thereby output-
ting feed light;

[0010] a second data communication device including a
powered device including a photoelectric conversion ele-
ment that converts the feed light into electric power, the
second data communication device performing optical com-
munication with the first data communication device; and
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[0011] an optical fiber cable including a first end connect-
able to the first data communication device and a second end
connectable to the second data communication device to
transmit the feed light and signal light,

[0012] wherein the first data communication device is
capable of controlling low power supply and high power
supply that are performed by the power sourcing equipment
device, feed electric power by the high power supply
exceeding feed electric power by the low power supply,
[0013] wherein the first data communication device
enables the high power supply after starting the low power
supply to the second data communication device and receiv-
ing, from the second data communication device, a start
signal indicating that a photoelectric-conversion-and-opti-
cal-communication unit of the second data communication
device has started, and

[0014] wherein the photoelectric-conversion-and-optical-
communication unit includes the powered device, and starts
and transmits the start signal to the first data communication
device when receiving the low power supply, and enables
extension of a range of a target that receives electric power
from the powered device when receiving the high power

supply.
BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings are not intended as a
definition of the limits of the invention but illustrate embodi-
ments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention, wherein:

[0016] FIG. 1 is a block diagram of a power over fiber
system according to a first embodiment of the present
disclosure;

[0017] FIG. 2 is a block diagram of a power over fiber
system according to a second embodiment of the present
disclosure;

[0018] FIG. 3 is a block diagram of the power over fiber
system according to the second embodiment of the present
disclosure and shows optical connectors and so forth;
[0019] FIG. 4 is a block diagram of a power over fiber
system according to another embodiment of the present
disclosure;

[0020] FIG. 5 is a block diagram of the power over fiber
system shown in FIG. 3 with controllers shown; and
[0021] FIG. 6 is a flowchart showing a procedure of
connection establishment and control of feed light.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] Hereinafter, one or more embodiments of the pres-
ent disclosure will be described with reference to the draw-
ings. However, the scope of the present invention is not
limited to the disclosed embodiments or illustrated
examples.

(1) Outline of System

First Embodiment

[0023] As shown in FIG. 1, a power over fiber (PoF)
system 1A (optical power supply system) of this embodi-
ment includes a power sourcing equipment (PSE) device
110, an optical fiber cable 200A and a powered device (PD)
310.
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[0024] In the present disclosure, a PSE device converts
electric power into optical energy and supplies (sources) the
optical energy, and a powered device receives (draws) the
supplied optical energy and converts the optical energy into
electric power.

[0025] The PSE device 110 includes a semiconductor laser
111 for power supply.

[0026] The optical fiber cable 200A includes an optical
fiber 250A that forms a transmission path of feed light.
[0027] The powered device 310 includes a photoelectric
conversion element 311.

[0028] The PSE device 110 is connected to a power
source, and electrically drives the semiconductor laser 111
and so forth.

[0029] The semiconductor laser 111 oscillates with the
electric power from the power source, thereby outputting
feed light 112.

[0030] The optical fiber cable 200A has one end 201A
(first end) connectable to the PSE device 110 and the other
end 202A (second end) connectable to the powered device
310 to transmit the feed light 112.

[0031] The feed light 112 from the PSE device 110 is input
to the one end 201A of the optical fiber cable 200A,
propagates through the optical fiber 250A, and is output
from the other end 202A of the optical fiber cable 200A to
the powered device 310.

[0032] The photoelectric conversion element 311 converts
the feed light 112 transmitted through the optical fiber cable
200A into electric power. The electric power obtained by the
conversion of the feed light 112 by the photoelectric con-
version element 311 is driving power needed in the powered
device 310. The powered device 310 is capable of output-
ting, for an external device(s), the electric power obtained by
the conversion of the feed light 112 by the photoelectric
conversion element 311.

[0033] Semiconductor materials of semiconductor regions
of the semiconductor laser 111 and the photoelectric con-
version element 311 are semiconductors having a laser
wavelength being a short wavelength of 500 nm or less. The
semiconductor regions exhibit light-electricity conversion
effect.

[0034] Semiconductors having a laser wavelength being a
short wavelength have a large band gap and a high photo-
electric conversion efficiency, and hence improve photoelec-
tric conversion efficiency at the power supplying side (PSE
side) and the power receiving side (PD side) in optical power
supply, and improve optical power supply efficiency.
[0035] Hence, as the semiconductor materials, laser media
having a laser wavelength (base wave) of 200 nm to 500 nm
may be used. Examples thereof include diamond, gallium
oxide, aluminum nitride and gallium nitride.

[0036] Further, as the semiconductor materials, semicon-
ductors having a band gap of 2.4 eV or greater are used.
[0037] For example, laser media having a band gap of 2.4
eV to 6.2 eV may be used. Examples thereof include
diamond, gallium oxide, aluminum nitride and gallium
nitride.

[0038] Laser light having a longer wavelength tends to
have a higher transmission efficiency, whereas laser light
having a shorter wavelength tends to have a higher photo-
electric conversion efficiency. Hence, when laser light is
transmitted for a long distance, laser media having a laser
wavelength (base wave) of greater than 500 nm may be
used, whereas when the photoelectric conversion efficiency
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is given priority, laser media having a laser wavelength (base
wave) of less than 200 nm may be used.

[0039] Any of these semiconductor materials may be used
in one of the semiconductor laser 111 and the photoelectric
conversion element 311. This improves the photoelectric
conversion efficiency at either the PSE side or the PD side,
and improves the optical power supply efficiency.

Second Embodiment

[0040] As shown in FIG. 2, a power over fiber (PoF)
system 1 of this embodiment includes a power supply
system through an optical fiber and an optical communica-
tion system therethrough, and includes: a first data commu-
nication device 100 including a power sourcing equipment
(PSE) device 110; an optical fiber cable 200; and a second
data communication device 300 including a powered device
(PD) 310.

[0041] The PSE device 110 includes a semiconductor laser
111 for power supply. The first data communication device
100 includes, in addition to the PSE device 110, a transmitter
120 and a receiver 130 for data communication. The first
data communication device 100 corresponds to a data ter-
minal equipment (DTE) device, a repeater or the like. The
transmitter 120 includes a semiconductor laser 121 for
signals and a modulator 122. The receiver 130 includes a
photodiode 131 for signals.

[0042] The optical fiber cable 200 includes an optical fiber
250 including: a core 210 that forms a transmission path of
signal light; and a cladding 220 that is arranged so as to
surround the core 210 and forms a transmission path of feed
light.

[0043] The powered device 310 includes a photoelectric
conversion element 311. The second data communication
device 300 includes, in addition to the powered device 310,
a transmitter 320 and a receiver 330 for data communication,
and a data processing unit 340. The second data communi-
cation device 300 corresponds to a power end station or the
like. The transmitter 320 includes a semiconductor laser 321
for signals and a modulator 322. The receiver 330 includes
a photodiode 331 for signals. The data processing unit 340
processes received signals. The second data communication
device 300 is a node in a communication network. The
second data communication device 300 may be a node that
communicates with another node.

[0044] The first data communication device 100 is con-
nected to a power source, and electrically drives the semi-
conductor laser 111, the semiconductor laser 121, the modu-
lator 122, the photodiode 131 and so forth. The first data
communication device 100 is a node in a communication
network. The first data communication device 100 may be a
node that communicates with another node.

[0045] The semiconductor laser 111 oscillates with the
electric power from the power source, thereby outputting
feed light 112.

[0046] The photoelectric conversion element 311 converts
the feed light 112 transmitted through the optical fiber cable
200 into electric power. The electric power obtained by the
conversion of the feed light 112 by the photoelectric con-
version element 311 is driving power needed in the second
data communication device 300, for example, driving power
for the transmitter 320, the receiver 330 and the data
processing unit 340. The second data communication device
300 may be capable of outputting, for an external device(s),
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the electric power obtained by the conversion of the feed
light 112 by the photoelectric conversion element 311.
[0047] The modulator 122 of the transmitter 120 modu-
lates laser light 123 output by the semiconductor laser 121
to signal light 125 on the basis of transmission data 124, and
outputs the signal light 125.

[0048] The photodiode 331 of the receiver 330 demodu-
lates the signal light 125 transmitted through the optical fiber
cable 200 to an electric signal, and outputs the electric signal
to the data processing unit 340. The data processing unit 340
transmits data of the electric signal to a node, and also
receives data from the node and outputs the data to the
modulator 322 as transmission data 324.

[0049] The modulator 322 of the transmitter 320 modu-
lates laser light 323 output by the semiconductor laser 321
to signal light 325 on the basis of the transmission data 324,
and outputs the signal light 325.

[0050] The photodiode 131 of the receiver 130 demodu-
lates the signal light 325 transmitted through the optical fiber
cable 200 to an electric signal, and outputs the electric
signal. Data of the electric signal is transmitted to a node,
whereas data from the node is the transmission data 124.

[0051] The feed light 112 and the signal light 125 from the
first data communication device 100 are input to one end 201
(first end) of the optical fiber cable 200, propagate through
the cladding 220 and the core 210, respectively, and are
output from the other end 202 (second end) of the optical
fiber cable 200 to the second data communication device
300.

[0052] The signal light 325 from the second data commu-
nication device 300 is input to the other end 202 of the
optical fiber cable 200, propagates through the core 210, and
is output from the one end 201 of the optical fiber cable 200
to the first data communication device 100.

[0053] As shown in FIG. 3, the first data communication
device 100 includes a light input/output part 140 and an
optical connector 141 attached to the light input/output part
140, and the second data communication device 300
includes a light input/output part 350 and an optical con-
nector 351 attached to the light input/output part 350. An
optical connector 230 provided at the one end 201 of the
optical fiber cable 200 is connected to the optical connector
141, and an optical connector 240 provided at the other end
202 of the optical fiber cable 200 is connected to the optical
connector 351. The light input/output part 140 guides the
feed light 112 to the cladding 220, guides the signal light 125
to the core 210, and guides the signal light 325 to the
receiver 130. The light input/output part 350 guides the feed
light 112 to the powered device 310, guides the signal light
125 to the receiver 330, and guides the signal light 325 to the
core 210.

[0054] As described above, the optical fiber cable 200 has
the one end 201 connectable to the first data communication
device 100 and the other end 202 connectable to the second
data communication device 300 to transmit the feed light
112. In this embodiment, the optical fiber cable 200 trans-
mits the signal light 125/325 bidirectionally.

[0055] As the semiconductor materials of the semiconduc-
tor regions, which exhibit the light-electricity conversion
effect, of the semiconductor laser 111 and the photoelectric
conversion element 311, any of those described in the first
embodiment can be used, thereby achieving a high optical
power supply efficiency.
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[0056] Like an optical fiber cable 200B of a power over
fiber system 1B shown in FIG. 4, an optical fiber 260 that
transmits signal light and an optical fiber 270 that transmits
feed light may be provided separately. Further, the optical
fiber cable 200B may be composed of a plurality of optical
fiber cables.

(2) Connection Establishment and Control of Feed
Light

[0057] Next, connection establishment and control of feed
light will be described with reference to FIG. 5 and FIG. 6
in addition to FIG. 2.

[0058] In the power over fiber system 1 described as the
second embodiment (configuration shown in FIG. 2 and
FIG. 3), as shown in FIG. 5, the first data communication
device 100 includes a controller 150, and the second data
communication device 300 includes a controller 360. The
controller 360 may be the same as the data processing unit
340 as hardware. The controller 360 is also driven by the
electric power obtained by the conversion performed by the
photoelectric conversion element 311.

[0059] The controller 150 of the first data communication
device 100 is capable of controlling low power supply and
high power supply that are performed by the PSE device
110. Feed energy by high power supply exceeds feed energy
by low power supply.

[0060] Explanation will be made with reference to the
flowchart shown in FIG. 6.

[0061] After powered (T1), the controller 150 of the first
data communication device 100 monitors data communica-
tion devices connected to its ports (T2, S1). The data
communication devices include the second data communi-
cation device 300 shown in FIG. 5.

[0062] Assume that the second data communication
device 300 is currently in a power-off state and has not yet
established connection communication with the first data
communication device 100 (P1).

[0063] The controller 150 of the first data communication
device 100 starts optical power supply to the second data
communication device 300 in response to, for example, an
operation signal input to the first data communication device
100. For that, the controller 150 searches for the connection
port of the second data communication device 300 and
checks the connection state. At this point, the controller 150
recognizes that the second data communication device 300
is in the unconnected state (T3).

[0064] Because the controller 150 of the first data com-
munication device 100 has recognized that the second data
communication device 300 is in the unconnected state, the
controller 150 first starts low power supply to the second
data communication device 300 (T4), thereby supplying
low-power feed light (S2) to the second data communication
device 300.

[0065] The controller 150 of the first data communication
device 100 starts low power supply (T4) and waits for a start
signal from the second data communication device 300. The
start signal indicates that a photoelectric-conversion-and-
optical-communication unit (310, 320, 330, 360) of the
second data communication device 300 has started. The
photoelectric-conversion-and-optical-communication  unit
(310, 320, 330, 360) indicates functional parts of the second
data communication device 300 that perform photoelectric
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conversion and optical communication, and includes the
powered device 310, the transmitter 320, the receiver 330
and the controller 360.

[0066] When the photoelectric-conversion-and-optical-
communication unit (310, 320, 330, 360) receives low-
power feed light (S2), the photoelectric conversion element
311 operates, whereby the photoelectric-conversion-and-
optical-communication unit (310, 320, 330, 360) is ener-
gized and starts (P2). When the controller 360 of the second
data communication device 300 starts, the controller 360
transmits the start signal (S3) through the transmitter 320 to
the first data communication device 100 (P2).

[0067] When receiving the start signal (S3), the controller
150 of the first data communication device 100 instructs the
second data communication device 300 to notify the first
data communication device 100 about information for deter-
mining the power supply amount in high power supply (T5,
S4). This information (in this embodiment, capacity-and-
state information on the PD side, which is hereinafter called
“PD-side capacity-and-state information™) includes infor-
mation on the power receiving capacity (photoelectric con-
version capacity) of the powered device 310, the state of the
second data communication device 300, such as temperature
in the second data communication device 300, and devices
(components) that receive electric power from the powered
device 310.

[0068] The “devices that receive electric power from the
powered device 310" indicate not the photoelectric-conver-
sion-and-optical-communication unit (310, 320, 330, 360)
but devices including devices that do not receive electric
power from the powered device 310 in P2. Expected
examples of the devices that receive electric power from the
powered device 310 include: output devices, such as an
image display; input devices, such as a sensor and a camera;
and a radio wave communication device. These devices may
be incorporated in the second data communication device
300 or provided as external devices.

[0069] The controller 360 of the second data communica-
tion device 300 checks the present conditions of the capacity
of the powered device 310 and the maximum range to which
the powered device 310 supplies electric power, and trans-
mits the PD-side capacity-and-state information (S5) to the
first data communication device 100 (P3).

[0070] The controller 150 of the first data communication
device 100 receives the PD-side capacity-and-state informa-
tion (S5) (T6), and on the basis of the PD-side capacity-
and-state information (S5), determines the power supply
amount and controls high power supply (T6, S6). At the
same time as sending out the determined power supply
amount of high-power feed light (S6), the controller 150
transmits information indicating the start of high power
supply and the determined power supply amount (T7).

[0071] As described above, the controller 150 of the first
data communication device 100 monitors the state of the
second data communication device 300, starts low power
supply after recognizing that the second data communication
device 300 is in the unconnected state (no-power-supplied
state), and enables (allows) high power supply after receiv-
ing the start signal (S3). That is, the controller 150 performs
control not to shift to high power supply without receiving
the start signal (S3). Thus, unless communication connec-
tion is established, high power supply of the PSE device 110
does not start. For example, when the optical connector 240
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is not connected, high power supply of the PSE device 110
does not start. This can prevent high-power feed light from
being released to the outside.

[0072] In this embodiment, the controller 150 receives the
start signal (S3) and the PD-side capacity-and-state infor-
mation (S5), determines the power supply amount, and starts
high power supply. Alternatively, when receiving the start
signal (S3), the controller 150 may start high power supply
with a predetermined power supply amount. Still alterna-
tively, the controller 360 of the second data communication
device 300 may transmit the PD-side capacity-and-state
information (S5) when it starts, instead of communicating
the start signal (S3) and the PD-side capacity-and-state
information (S5) separately. The start signal (S3) is not
limited in its form as long as it substantially indicates that
the second data communication device 300 has started.
Hence, the PD-side capacity-and-state information (S5) may
double as the start signal (S3).

[0073] When receiving high power supply (S6, S7), the
controller 360 of the second data communication device 300
enables (allows) extension of the range of targets that
receive electric power from the powered device 310. In this
embodiment, the controller 360 actually extends the range of
the targets that receive electric power from the powered
device 310 (P4). Before receiving high power supply (S6,
S7), the controller 360 disables (does not allow) such
extension. This can prevent shortage of electric power in the
photoelectric-conversion-and-optical-communication  unit
(310, 320, 330, 360).

[0074] The extended range of the targets includes, for
example, the abovementioned output devices, input devices
and radio communication device. These devices are devices
to which power is not supplied (devices that are not started)
in the state of low power supply. The controller 360 starts up
these devices (P4). When there is no device to be started, the
controller 360 leaves the range of the targets as it is. The
controller 360 supplies electric power to later-connected
devices, thereby starting up the devices, when electric power
supply is still available.

[0075] The controller 360 notifies the first data commu-
nication device 100 about the operation state of the devices
(S8) (P5). The controller 150 receives this operation state
(T8), and then further optical communication is performed
between the first data communication device 100 and the
second data communication device 300. The controller 150
monitors the state of the second data communication device
300 and the communication state, and controls the power
supply amount as needed. For example, the controller 150
changes the power supply amount or stops power supply.
[0076] Thus, feed electric power by low power supply can
be limited and reduced to the minimum electric power that
can drive the photoelectric-conversion-and-optical-commu-
nication unit (310, 320, 330, 360).

[0077] Feed electric power by high power supply exceeds
feed electric power by low power supply, and can be in the
range from more than the feed electric power by low power
supply to feed electric power corresponding to the highest
power of the PSE device 110. High power supply does not
always indicate the highest power of the PSE device 110,
and the power supply amount is determined, as described
above, in accordance with the information from the PD side.
[0078] In low power supply and high power supply, feed
light may be pulsed light, and feed electric power may be
controlled by pulse width modulation (PWM).
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[0079] The highest value of light intensity of feed light in
low power supply may be set to be lower than the highest
value of light intensity of feed light in high power supply in
order that light intensity of feed light instantaneously emit-
ted in low power supply can be lower than that in high power
supply, so that safety can be ensured.

[0080] Alternatively, the highest value of light intensity of
feed light in low power supply may be set to be equal to the
highest value of light intensity of feed light in high power
supply. In this case too, a certain level of safety can be
ensured by decreasing the duty cycle and somewhat increas-
ing the pulse frequency in low power supply, thereby
reducing the amount of light emitted per unit time in low
power supply.

[0081] Still alternatively, feed light may be not pulsed
light but continuous light, and the value of light intensity of
feed light in low power supply may be set to be lower than
the value of light intensity of feed light in high power supply.
[0082] Although some embodiments of the present disclo-
sure have been described above, these embodiments are
made for purposes of illustration and example only. The
present invention can be carried out in various other forms,
and each component may be omitted, replaced or modified
without departing from the scope of the present invention.
[0083] For example, in the above (2), the information for
determining the power supply amount in high power supply
is the PD-side capacity-and-state information (S5), but may
be information specifying the power supply amount (5 W, 10
W, 20 W, etc.) from the second data communication device
300. Further, after extension of the range of the targets that
receive electric power (P4) too, the second data communi-
cation device 300 may transmit the information specifying
the power supply amount (which may be an instruction to
stop power supply) so that the power supply amount is
controlled.

[0084] A power over fiber system according to at least one
embodiment of the present disclosure includes: a first data
communication device including a power sourcing equip-
ment device including a semiconductor laser that oscillates
with electric power, thereby outputting feed light; a second
data communication device including a powered device
including a photoelectric conversion element that converts
the feed light into electric power, the second data commu-
nication device performing optical communication with the
first data communication device; and an optical fiber cable
including a first end connectable to the first data communi-
cation device and a second end connectable to the second
data communication device to transmit the feed light and
signal light, wherein the first data communication device is
capable of controlling low power supply and high power
supply that are performed by the power sourcing equipment
device, feed electric power by the high power supply
exceeding feed electric power by the low power supply,
wherein the first data communication device enables the
high power supply after starting the low power supply to the
second data communication device and receiving, from the
second data communication device, a start signal indicating
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that a photoelectric-conversion-and-optical-communication
unit of the second data communication device has started,
and wherein the photoelectric-conversion-and-optical-com-
munication unit includes the powered device, and starts and
transmits the start signal to the first data communication
device when receiving the low power supply, and enables
extension of a range of a target that receives electric power
from the powered device when receiving the high power
supply.

[0085] The power over fiber system according to at least
one embodiment of the present disclosure can prevent
high-power feed light from being released to the outside, and
can perform optical power supply with a proper balance
between the power supply amount and the power consump-
tion.

What is claimed is:

1. A power over fiber system, comprising:

a first data communication device including a power
sourcing equipment device including a semiconductor
laser that oscillates with electric power, thereby out-
putting feed light;

a second data communication device including a powered
device including a photoelectric conversion element
that converts the feed light into electric power, the
second data communication device performing optical
communication with the first data communication
device; and

an optical fiber cable including a first end connectable to
the first data communication device and a second end
connectable to the second data communication device
to transmit the feed light and signal light,

wherein the first data communication device is configured
to control low power supply and high power supply that
are performed by the power sourcing equipment
device, feed electric power by the high power supply
exceeding feed electric power by the low power supply,

wherein, before enabling the high power supply, the first
data communication device starts the low power supply
to the second data communication device,

wherein the second data communication device transmits
information specifying the power supply amount to the
first data communication device upon receiving the low
power supply,

wherein, upon receiving the information from the second
data communication device, the first data communica-
tion device enables the high power supply, and

wherein the second data communication device enables
extension of a range of a target that receives electric
power from the powered device upon receiving the
high power supply.

2. The power over fiber system according to claim 1,
wherein a semiconductor material of a semiconductor region
of the semiconductor laser is a laser medium having a laser
wavelength of 500 nm or less, the semiconductor region
exhibiting a light-electricity conversion effect.
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