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Abstract: The use of optical fibers is increasing in modern aircraft because this helps solve challenges
of size, weight, communication, and reliability in new generation aircraft. This study describes a
video and power transmission system using optical fibers (PoF) for in-flight entertainment (IFE)
system application. We present the benefits and the limitations of this application, and we perform
two practical experiments to demonstrate their performance. We used off-the-shelf devices in the
experiments, such as one 15-Watt semiconductor laser operating at 808 nm, GaAs photovoltaic
converters, optical transmitters and receivers, and video monitors. The power and video signals were
transmitted using two 50-m length multimode fibers. In addition, we proposed and tested two types
of energy transformation units (ETUs), which are responsible for supplying electrical energy to the
IFE video monitor and the optical fiber receiver.

Keywords: power-over-fiber; PoF; in-flight entertainment; IFE; avionics; optical fibers; high optical
power

1. Introduction

Size, weight, power consumption, and cost (SWaP-C) are very important factors for
aviation, as they affect aircraft efficiency [1]. Aircraft designers are always looking to
reduce size, weight, and power consumption to create better fuel efficiency and reduce
operating costs.

In this context, the use of optical fibers in aircraft helps to solve some SWaP-C chal-
lenges related to size and weight. In absolute terms, the copper density of the wires is
8.7 g/cm3 versus 2.4 g/cm3 for glass [2]. This means that disregarding the protective
elements, copper wire cables weigh 3.6 times more than fiber optic cables. Although it
is difficult to provide an exact weight for fiber optic and copper cables, as they can vary
greatly depending on the specific cable design and manufacturer, some numbers can be
accessed from the literature. According to [3], the in-flight entertainment (IFE) systems
installed in current cabins use a minimum of 1 km of Ethernet cable with a weight of
41 kg/km. On the other hand, optical fiber cables present a weight of 4.2 kg/km, and 80 m
long coaxial cables of the RF subsystem reduce the weight from 6.8 kg to a few hundred
grams using optical fibers.

Still, in IFE systems, the use of optical fibers provides broadband communication with
connectivity [3,4]. Regarding video displays, in-flight entertainment (IFE) (and more re-
cently in-flight entertainment and connectivity (IFEC) systems) systems provide passengers
with a variety of information such as audio, video, movies, games, movements, maps, flight
information, terminal/connecting flights, chats, telephones, SMS, shopping, destination
information, attendant call, bathroom status, food menus, etc.
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Optical fibers are also used in flight control systems due to their high transmission
capacity and better reliability, as well as their immunity to electromagnetic interference,
high-intensity radiated fields (HIRF), and lightning [5]. In navigation systems, optical
fibers can be used in aircraft to transmit crucial information quickly and accurately; in
security systems, optical fibers allow the reliable transmission of data from sensors, such
as fire detectors and fuel gauges, to the cabin, allowing timely monitoring and necessary
actions [5]. Another contribution of optical fibers in aviation is the concept of fly-by-light [6],
an evolution of fly-by-wire that offers many potential benefits, such as reducing the weight
of the aircraft. In addition, fly-by-light is very efficient due to it being electronically
controlled by computers that manage the autopilot system and aircraft system. Another
advantage of fly-by-light is that does not generate an “electromagnetic footprint”, which
is used by missiles and other military systems to track the aircraft. In this context, could
optical fibers be used for energy transmission?

The transmission of power in the form of light is known as power-by-light [7], which
can be achieved through space, air, or optical fibers. This concept has been used to power
drones in the air [8,9].

When optical fiber is used to transmit power, the technique is better known as power-
over-fiber (PoF) [10]. Since PoF was introduced in the 1970s, many types of applications
have become possible. Recently, PoF has also been used to power drones, 5G base stations,
and radio-over-fiber [11].

Some studies mention different uses of PoF in aircraft applications. In [12], the study
discusses the efficiency of a power-by-light power supply system for avionics applications.
In [13] is presented a throttle level angle sensing system that utilizes a capacitance-based
rotary position transducer that is powered and interrogated via light from a single multi-
mode optical fiber. In [14], the ASHLEY Project (Avionics Systems Hosted on a distributed
modular electronics Large-scale demonstrator for multiple types of aircraft) declares that
power-by-light technology using optical fibers is considered a strong candidate technology
for the next generation of avionic systems. Power-by-light offers new opportunities for fuel
gauging by removing specific intrinsic safety barriers. According to [14], the major benefits
of power-by-light are the simplifying compliance to intrinsic safety regulations in fuel
tanks, harvesting benefits of photonics technologies (reduced sensitivity to EMI, reduced
weight and dimensions, sensor multiplexing) and reducing input and output types using a
universal optical interrogator. In [15], we reported for the first time a simple experiment of
IFE powered by fiber.

IFE has shown a high level of evolution in the last 30 years, according to the customer’s
necessities [16]. In the present study, we evaluated and tested the design of IFE using PoF
in two different approaches. In the first one, a PoF system is used to power pre-loaded
IFE [17]. Pre-loaded or portable IFE refers mainly to airline-issued entertainment devices
that are pre-loaded with entertainment content. However, in this study, the pre-loaded IFE
proposal is different from that used in practice, since in commercial systems the pre-loaded
IFE consists of a tablet that is generally not attached to the back seat. In our approach,
we used just a single fiber to supply the energy to the IFE monitor; no extra fiber is
necessary to transmit the video information to the IFE monitor. In the second approach,
a PoF system is used to power the IFE video monitor. In this approach, an extra fiber is
necessary to transmit the information to the IFE video monitor and corresponds to a new
IFE generation technology. In the experimental demonstration, a laser with an optical
power of 12 W operating at 808 nm was used. Furthermore, we used low- and high-power
GaAs photovoltaic converters, 50 m of 62.5 and 105-micron core optical fibers, an optical
transmitter and receiver, and video monitors, respectively, in the first and second case to
carry out the experiments. All devices used in this demonstration were off-the-shelf. This
system demonstrates that PoF has the potential to reduce the weight of aircraft through the
use of optical fibers to replace part of the cables and copper wires, which are heavier and
more susceptible to noise and electromagnetic interference.
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The application described in this study is not related to critical applications on aircraft,
such as flight control systems, navigation systems, sensor systems, etc. However, it is
related to entertainment systems that currently represent a relevant function in commercial
aircraft. In addition, the weight reduction affects other functions of aircraft. In addition,
we describe applications where the video monitor and optical receiver (that is part of
the communications system) were powered by the power-over-fiber system proposed in
this study.

2. Methods and Materials
2.1. Optical Links and Energy Converter Circuits for Use in PoF-IFE

Figure 1 illustrates the signal information and power connection scheme for individual
assistance in an in-flight entertainment system. Using fiber to the seat (fiber-to-the-seat)
could eliminate the intermediate boxes traditionally used in a system based on copper
wires [5]. In this scheme, the PoF power and the IFE information signal are transmitted by
individual fibers to a transition box placed below the seat where the optical to electrical
conversion of the PoF to the IFE takes place, going from there to the video monitor placed
in the back seat. Multimode fibers with a 50-micron core are typically used in optical
fiber-based IFEs.
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Figure 1. Signal and power connection diagram for individual service in an in-flight entertainment
system.

In IFEC systems, gigabit passive optical networks (G-PON) schemes can also be
used, which are currently widely used in telecommunications access networks [3]. These
networks are based on splitting the optical signal using optical couplers. The use of a power
division scheme in PoF to serve several seats is highly desirable, but it brings challenges in
using extremely high-power lasers, as well as fibers, connectors, and optical splitters that
support high power. A large part of the damage at high power is attributed to the effects of
power on glass–air interfaces, such as optical connector interfaces. Fiber-end-face damage
is the main problem related to high-power transmission in optical fiber. In this effect, part
of the optical power is absorbed by irregularities at the glass/air interface, generating heat
and leading to catastrophic damage [18,19]. The theoretical CW damage threshold for the
glass/air interface is ~1 MW/cm2. The threshold is 86.5 W for a 105-micrometer core, but
the laser suppliers generally recommend a much lower safety value. In addition, optical
fibers terminated with conventional connectors using epoxy to bond the optical fiber in the
ferrule can suffer damage due to the high power. If part of the high power is scattered into
the ferrule, it can burn the epoxy, causing it to vaporize and deposit a residue on the face of
the connector.

In this research, we studied an IFE system based on a PoF system using an optical
fiber length connecting a high optical source (HPOS) to an energy transformation unit
(ETU) that represents the seat box in Figure 1. In Figure 2a,b, we show the two PoF-IFE
schemes studied in this research. In Figure 2a, the PoF-IFE system uses pre-loaded IFE and
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in Figure 2b, the PoF-IFE system uses an extra fiber to transmit the video information to
the IFE monitor.
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Figure 2. PoF-IFE systems schemes studied in this research. (a) PoF-IFE system using
pre-loaded IFE and (b) PoF-IFE system using an extra fiber to transmit the video informa-
tion to the IFE monitor. The block identifications are as follows: ACDC—alternate to con-
tinuous electrical power supply, HPOS—high power optical source, NTSC—video genera-
tor, OTX—optical transmitter, CON1—HPOS optical connector, CON2—OTX optical connector,
OF1—optical fiber to PoF, OF2—optical fiber to video transmission, ETU—energy transformation
unit, SPL—splitter, PV—photovoltaic converters, ORX—optical receiver, IFE—in-flight entertain-
ment monitor, MS—memory stick. The red arrow represents the HPOS high power, the dark blue
arrow represents the OTX video signal power, the green arrows represent the electricity supplied by
ETU to ORX and IFE, and light blue arrow represents the NTSC electrical video signal from ORX
to IFE.

An important aspect of PoF is the ETU’s energy conversion scheme to meet different
types of voltage, current, and power consumption. Figure 3 shows two configurations of
ETU used in this study containing splitters and PVs to obtain voltage and current levels
necessary for a specific load power [10]. Furthermore, PVs must be specified regarding
their maximum optical input power. Above this power level, the efficiency of these devices
drops with the increase in temperature caused by high power [20,21].
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2.2. Design of PoF Systems and Circuits for IFE and the Specifications of Devices

Using the PoF power budget equations described in [10], we can evaluate the real
possibility of this application for both schemes shown in Figure 2 using the ETU types of
Figure 3. According to [10], we have the following:

PPV = PLoad/ηPV (1)

PHPOS = PPV/αFiber.αConn.αSpl (2)

αFiber = 10(−L.αFiberdB/10) (3)

αConn = 10(−αConndB/10) (4)

αSpl = 10(−αSpldB/10) (5)

where PPV is the optical power in the PV input in W, PLoad is the electrical power of the
load, ηPV is the PV efficiency, PHPOS is the HPOS output power, L is the fiber length in km,
αFiberdB is the fiber attenuation in dB/km, αConndB is the total connector loss, and αSpdB is
the total splitter loss.

Considering the specification to use off-the-shelf devices in this research, we adopted
the specifications of similar commercial video monitors but for other applications, the
first one with 2.2 W of power consumption [22] for the scheme in Figure 2b and a digital
picture frame for the second scheme in Figure 2a (model IT-Blue Max-703 from Alinee), and
an optical receiver of 2.5 W [23]. We calculated the link power budget using commercial
PVs made with currently available materials, GaAs and Si. The parameters for the link
calculation are PV efficiency, that for GaAs PV is 50% (@808 nm) [24,25], and that for
Si PV is 26.8% (@975 nm) [26]. The other parameters are αFiberdB = 2 dB/km @ 808 nm
and 1.6 dB/km @ 975 nm [27], L = 50 m, αConndB = 0.5 dB [28], and αSpdB = 1.2 dB [29].
Using these values in Equation (1)–(5) results in the values shown in Tables 1 and 2. The
power budget of the video communication link will not show because it is a commercial
transmission and receiver kit [23]. This system allows the transmission of NTSC, PAL,
and SECAM video signals in a digital way. Tables 1 and 2 summarize the power budget
calculations for the PoF-IFE link schemes in Figure 2a,b and for the ETU schemes in
Figure 3a,b.

Table 1. Link power budget parameters of the PoF-IFE system using pre-loaded IFE.

Parameter ETU-1 ETU-2

PV Type Si (975 nm) GaAs (808 nm) Si (975 nm) GaAs (808 nm)

Load Consumption (W) 2.2 2.2 2.2 2.2
PV efficiency (%) 26.8 50 26.8 50
PPV (W) 8.2 4.4 8.2 4.4
PV quantity 4 4 2 2
Power by PV 2.05 1.1 4.1 2.2
αFiber (dB/km) 1.6 2.0 1.6 2.0
αConn (dB) 1.0 1.0 1.0 1.0
αSpl (dB) 2.4 2.4 1.2 1.2
PHPOS (W) 18.3 9.8 13.3 7.4

We specified the HPOS with a 15-Watt laser module at 808 nm [30] for both types
of PoF links. For the high power measurements detailed in the Section 3, we used an
optical power meter, model 1835-C, and detector 818T-30/CM from MKS Instruments, Inc.,
Andover, MA, USA.

In the video optical link, we used a 62.5-micron optical fiber operating in the wave-
length of 1310 nm, and the maximum distance of operation of the commercial transmission
and receiver kit is 500 m.
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Table 2. Link power budget parameters for the PoF-IFE system using an extra fiber to transmit the
video signal to the IFE monitor.

Parameter ETU-1 ETU-2

PV Type Si (975 nm) GaAs (808 nm) Si (975 nm) GaAs (808 nm)

Load Consumption (W) 4.7 4.7 4.7 4.7
PV efficiency (%) 26.8 50 26.8 50
PPV (W) 17.5 9.4 17.5 9.4
PV quantity 4 4 2 2
Power by PV 4.3 2.3 8.7 4.7
αFiber (dB/km) 1.6 2.0 1.6 2.0
αConn (dB) 1.0 1.0 1.0 1.0
αSpl (dB) 2.4 2.4 1.2 1.2
PHPOS (W) 39.0 20.9 29.7 15.9

Figure 4a shows the laser assembly in an aluminum box (HPOS). The laser case is
mounted internally in the top plate. A heat sink and a fan (Figure 4b) are used on the
external side to reduce the temperature of the laser.
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Figure 5a,b show the ETU assembly in an aluminum box for the ETU-1 and ETU-2
schemes, respectively. In the ETU-1 scheme, we used the PV model AFBR-POC406L [24].
For this model, the maximum input power is 1.5 W. In the ETU-2 scheme, we used the PV
model AFBR-POC306A1 [25]. For this model, the maximum input power is 6.0 W. The
PVs are mounted internally on the top plate to reduce the temperature. In the assembly
shown in Figure 5a, each splitter was connected with the other using splices. These splitters
have a fiber diameter of 220 microns and because of this, the splices have to be carried
out using a special machine splicer, which in this case was the splicer model Fujikura
FSM-100P (Fujikura Ltd., Tokyo, Japan). An important note is that is very difficult to find
splice machines in the market that make splices for optical fibers with diameters larger
than 125 microns. In addition, the exact point of arc fusion must be tested to find the exact
arc level before the splices are carried out. The splitters were also mounted internally in the
top plate to reduce the temperature inside them.

Figure 6 shows the transmission and reception parts of the schemes in Figure 2.
Figure 6a,c correspond to the power transmitter side and Figure 6b,d correspond to the
power receiver side.
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Figure 7 shows the PoF-IFE systems studied, where (a) is the PoF-IFE system using
pre-loaded IFE and (b) is the PoF-IFE system using an extra fiber to transmit the video
information to the IFE monitor.
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Figure 7. (a) PoF-IFE system using pre-loaded IFE; (b) PoF-IFE system using an extra fiber to transmit
the video information to the IFE monitor.

3. Results

In this section, we show the results of ETU characterization and the performance of the
PoF-IFE systems. We clarify that only ETU-1 was initially evaluated. Based on the results
obtained, we evaluated ETU-2. The ETU-1 scheme (Figure 3a) presented an insertion loss
(1 connector, 2 splices, and 2 splitters) of 4.13 dB, which is 0.76 dB worse than the theoretical
value used in the power budget calculation. The ETU-2 scheme (Figure 3b) presented an
insertion loss (1 connector and 1 splitter) less than 0.5 dB, which is 1.7 dB better than the
theoretical value used in the power budget calculation.

Figure 8a,b show the electrical power versus load characterizations for ETU-1 and
ETU-2, respectively.
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Figure 8. Electrical power versus load characterizations for (a) ETU-1 and (b) ETU-2.

Figure 9a,b show the optimum load versus optical power characterizations for schemes
ETU-1 and ETU-2, respectively. Figures 8 and 9 show an important characteristic of PV,
that is, for a given load or optical input level, the electric output is maximum at that
point. At that point, there is only one particular combination of current and voltage and,
therefore, only one optimum load resistance [31]. It is possible to use voltage regulation or
operate at or close to the electric output maximum using MPPT (maximum power point
tracking) [31], which is a logical electronic circuit whose function is to track the highest
power point of the photovoltaic array to which it is connected, and in a constant way. In
PoF systems, the power transfer efficiency from the PVs depends on the amount of available
light, temperature, and the electrical characteristics of the load. As these conditions vary,
the optimum load characteristic that yields the highest power transfer also changes. In
MPPT, the circuits can be designed to present optimal loads to the PVs.



Photonics 2024, 11, 627 9 of 13Photonics 2024, 11, x FOR PEER REVIEW 9 of 14 
 

 

 
Figure 9. Optimum load versus optical input power characterizations for schemes (a) ETU-1 and (b) 
ETU-2. 

Figure 10 shows the electrical output power versus optical input power characteriza-
tions for schemes ETU-1 and ETU-2. It can be observed that the ETU-2 scheme is approx-
imately twice as efficient as ETU-1. This is expected due to the use of two splitters and 
respective fiber splices that cause the increase in the insertion loss and consequently, the 
reduction in the power delivered to the PVs. 

 
Figure 10. Electrical output power versus optical input power characterizations for ETU-1 and ETU-
2. 

Figure 11a,b show the voltage versus current characterizations at some optical input 
power levels for schemes ETU-1 and ETU-2, respectively. Considering the nominal power 
of the IFE monitors, ETU-1 has power only to attend the preloaded IFE system (2.2 W) and 
the ETU-2 scheme can attend the IFE system with the IFE monitor and optical receiver. 
The voltage versus current curve for ETU-1 is typical of PVs fabricated with 4 or 5 PN 
junctions [32] and ETU-2 is typical of PVs fabricated with 6 PN junctions [20]. 

0

20

40

60

80

100

120

140

160

180

200

0 2 4 6 8 10 12 14

O
pt

im
um

 L
oa

d 
(Ω

)

Optical Input Power (W)

ETU-1

(a)
0

20

40

60

80

100

120

140

160

180

200

0 2 4 6 8 10 12 14

O
pt

im
um

 L
oa

d 
(Ω

)

Optical Input Power (W)

ETU-2

(b)

0

1

2

3

4

5

6

7

8

0 2 4 6 8 10 12 14

El
ec

tr
ic

al
 O

ut
pu

t P
ow

er
 (W

)

Optical Input Power (W)

ETU-2
ETU-1
Linear (ETU-2)
Linear (ETU-1)

Figure 9. Optimum load versus optical input power characterizations for schemes (a) ETU-1 and
(b) ETU-2.

Figure 10 shows the electrical output power versus optical input power character-
izations for schemes ETU-1 and ETU-2. It can be observed that the ETU-2 scheme is
approximately twice as efficient as ETU-1. This is expected due to the use of two splitters
and respective fiber splices that cause the increase in the insertion loss and consequently,
the reduction in the power delivered to the PVs.
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Figure 10. Electrical output power versus optical input power characterizations for ETU-1 and ETU-2.

Figure 11a,b show the voltage versus current characterizations at some optical input
power levels for schemes ETU-1 and ETU-2, respectively. Considering the nominal power
of the IFE monitors, ETU-1 has power only to attend the preloaded IFE system (2.2 W) and
the ETU-2 scheme can attend the IFE system with the IFE monitor and optical receiver.
The voltage versus current curve for ETU-1 is typical of PVs fabricated with 4 or 5 PN
junctions [32] and ETU-2 is typical of PVs fabricated with 6 PN junctions [20].

The PoF-IFE systems using pre-loaded IFE and PoF-IFE systems using an extra fiber
to transmit the video information to the IFE monitor worked for many hours, and the
performance was according to the expectation. No degradation of video quality was
observed in this period. In the first scheme, the HPOS operated with PHPOS = 10 W, and
in the second one with PHPOS = 12 W. The maximum temperature reached on the PV case
for ETU-2 was 50 ◦C. A supplementary short Video S1 is available online regarding these
PoF-IFE systems working at our laboratory.
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(b) ETU-2.

4. Discussion

In search of weight reduction in aircraft, we proposed in this study the use of optical
fibers to transmit a video signal and energy to replace the part of the copper cables still
used for this purpose specifically for in-flight entertainment systems. To demonstrate
this concept, some calculations of power-over-fiber links for aircraft applications were
demonstrated. Parameters from commercial elements were used such as high-power lasers,
PVs, connectors, fibers, and splitters. However, given the first practical demonstration
(proof of concept) and availability, for the IFE video monitors we used simpler commercial
elements and not necessarily the video monitors used commercially on aircraft. The direct
consequence is the fact that in this proof of concept, the load power values are lower than
in a commercial monitor specific to IFE, where the power is greater than 10 W [33].

Two types of optical systems were proposed to demonstrate the proof of concept. In
the first one, a PoF system is used to power pre-loaded IFE. As we commented before,
pre-loaded IFE refers mainly to airline-issued entertainment devices that are pre-loaded
with entertainment content. In our demonstration, the pre-loaded IFE is different from that
used in practice, since in commercial systems the pre-loaded IFE consists of a tablet that is
not usually attached to the back of the seat. In the second approach, a PoF system is used
to power and transmit online IFE video signals. In this approach, an extra fiber is necessary
to transmit the information to the IFE monitor and corresponds to a new IFE generation
technology. In both systems, we adopted a link distance of 50 m to simulate correctly a
maximum distance from a transmission unit to a seat equipped with video monitors.

The studied and tested links were point-to-point, but to reduce the number of fibers
used, a point-to-point topology would be interesting, such as a PON (passive optical
network) system used in telecommunications. This configuration would allow the service
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of some seats with the same fiber but would require lasers with greater optical power, fibers
with larger core diameters, and robust optical connectors, which would require careful
study from the point of view of high optical power usability.

During the initial tests developed in this research, it was necessary to disconnect and
connect the optical connectors after shutting down the optical power. In some cases, the
connector’s end faced caught dust, which caused a total connector failure when high power
was turned on. In this case, it was necessary to change them. In addition, as we commented
before since the splitters used in the ETUs have fibers with core diameters of 220 microns,
it was very complex to splice them. Is important to observe that it is very difficult to find
splice machines in the market that make splices for optical fibers, such as a splicer for
diameters larger than 125 microns. In addition, the exact point of arc fusion intensity must
be tested before the splices are made. The splitters and PVs were also mounted internally
in the top plate to reduce the temperature.

On the other hand, assembling the PVs, splitters, and input optical connectors in an
aluminum box ensured that the temperature in the PVs did not exceed 50 ◦C. The maximum
operating temperature of PVs is 85 ◦C.

The analysis of the experimental results mainly shows that the use of more than one
splitter substantially increases the intrinsic insertion loss, which leads to a loss in efficiency
of the power transformation units. This was the case of the ETU-1 scheme, where losses
due to the connector, splices, and splitters were 4.13 dB. In ETU-1, the connection between
the splitter fibers was made by fusion splices. We use splitters with 200-micron core fibers
to better support high optical power. As we used splitters with fiber cores greater than
125 microns, it was necessary to use a special splicing machine. Even using this special
splicing machine, making the splices was problematic and possibly introduced additional
losses. In addition, when it comes to using devices at high power, a possible degradation
of optical connectors over time cannot be ruled out. In the experiments, we handled open
connectors with the utmost care due to the possibility of them collecting dust.

In the ETU-2 scheme, there were no fiber splices, and the losses (intrinsic) with only
one splitter were less than 0.5 dB. Given these circumstances, the ETU-1 scheme was chosen
be used in the pre-loaded PoF-IFE system with the HPOS operating at 10 W, and the ETU-2
scheme was chosen to be used in PoF-IFE system with additional fiber with the HPOS
operating at 12 W. It is important to note that at this power level the PVs in each ETU
operated with input optical power below the maximum allowed (1.5 W for ETU-1 and 6 W
for ETU-2) [24,25].

5. Conclusions

Since the use of optical fibers is increasing in modern aircraft in sensing, control, and
communication due to their high transmission capacity, better reliability, as well as their
immunity to electromagnetic interference, high-intensity radiated fields, and lightning,
this paper presented a new functionality in aircraft, using optical fiber to replace part
of the copper cables to transmit power. Specifically, this study described a video and
power transmission system using optical fibers for in-flight entertainment (IFE) system
application. We described the benefits and the limitations of this application, and we
performed two practical experiments to demonstrate it. It used off-the-shelf devices, such
as 15-Watt semiconductor lasers operating at 808 nm, GaAs photovoltaic converters, optical
transmitter, optical receiver, and video monitors in the experiments. The power and
video signals were transmitted using two 50-m length multimode fibers. In addition, we
proposed and tested two types of energy transformation units (ETU), which are responsible
for supplying electrical energy to the IFE video monitor and the optical fiber receiver.

For future potential power-over-fiber applications, there are two considerations: (i) the
conversion efficiency of electric–optic–electric process has been increasing in recent years,
and we foresee much higher total efficiencies in the next years; and (ii) weight reduction
(copper versus fiber optics cables) and an increased throughput of data would be an
important asset for the trade-off.
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Currently, there is low efficiency in terms of the process of energy transmission and
conversion. This is a typical situation in PoF applications, and many complementary
studies must be carried out to determine if it makes sense to use PoF in aircraft. For
example, the computation of cost of weight (COW) is a primary parameter for determining
the associated cost impact when weight is added to or removed from a spacecraft. In
addition, we can imagine using this application not just on a large plane where it may
be needed to power hundreds of video monitors in a practical application, which means
too much energy would be wasted, but in different types of planes including new electric
aircraft, for example, e-VTOL (electric vertical take-off and landing) aircraft.

Nevertheless, this demonstration paves the way for the development of diverse aero-
nautical solutions in the most diverse systems, since the main characteristics of fiber optic
technology have shown that this is an ‘enabling element’ for the future of aviation, where
we will undergo paradigm changes in aerodynamics, materials, and massive electrification.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/photonics11070627/s1, Video S1: Video showing the PoF-IFE
systems working at our laboratory.
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