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This paper discusses the efficient use of photovoltaic
energy in areas with low solar irradiation. To extract
the maximum power at low irradiation, we used a
maximum power point tracking (MPPT) algorithm
based on the combination of fuzzy logic (FL) and the
sliding mode (SM) associated with a Proportional-
Integral (PI) regulator. The system parameters are
calculated using the particle swarm optimization
(PSO) technique, which thus ensures the stability of
the controller. The performance of the proposed
technique is compared with the conventional perturb
and observe (P&O) technique in terms of tracking
time and tracking efficiency at low irradiation. The
simulation results prove that the technique has high
tracking efficiency and less convergence time under
low irradiation, with fewer power oscillations, low
ripple and no overshoot.
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Device-to-device (D2D) communication is a
technology candidate to support the next generation
of cellular communication networks. D2D can
potentially boost the efficiency of frequency
resources and system capacity. Generally, D2D
performs in-band underlaying or shares frequency
channels with traditional cellular users, which can
cause co-channel interference problems between
these two types of users. This paper offers a
clustering method solution for D2D users (DUES) to
reduce interference among DUEs. The clustering
method is performed on DUEs by allocating
different frequency channels in a group, in order to
minimize the interference effects experienced. Thus,
it is expected that through this proposed method,
both D2D and cellular users can experience better
signal quality with minimal interference effects.
Two systems have been considered i.e., the
conventional/baseline system and the system with
the proposed method. The simulation results show
that the signal-to-interference-plus-noise ratio
(SINR) values and throughput for the system with
the proposed method have increased compared to
the baseline system. The SINR result obtained is
16.8 dB for the baseline system and 17.68 dB for the
proposed system, resulting in an improvement of
5.4%. Therefore, applying the proposed clustering
method can increase the acceptability of the desired
signals for the observed DUESs. Then, the throughput
value also increases by 5%, i.e., from 56.17 to 59
Mbps. This result implies that the system with the
proposed clustering method increases data
transmission speed better than the baseline system.
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Electromagnetic noise emission is inevitable in a
DC-DC converter due to the employed switching
technique. In low frequency, the noise propagating
through cabling and conductive media is called a
conducted emission. A conducted emission consists
of differential mode and common mode noise. It is
advantageous to know an estimate of the emission
level for each mode during the design phase so that
suitable mitigation can be included earlier. This
paper aims to focus on a method to estimate the
differential mode noise emission of a DC-DC
converter. The estimation is computed using the
input capacitor complex impedance and the current
that flows through it. As a study case, boost and buck
converters are used for evaluation. The estimation
and measurement results are compared. Despite
differences at some frequencies, the estimated and
measured results generally agree well. Because of its
simplicity, the proposed method can be used as a
practical tool in the EMC aspect of DC-DC
converter design.
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This paper presents a performance comparison of
the circular patch unit cell as a unit cell for reflector
application at 3.5GHz frequency using a dielectric
substrate between FR4 and FABMX220 substrates.
A circular patch is chosen as the unit cell ofa
reflector because it is commonly used, fabricated,
and has a wider bandwidth compared to other
structures. A performance comparison of the
circular patch on both dielectric substrates is
presented in a graph of S-parameters, reflection
phase, and operating bandwidth, as well as in the
table of dimensions, where the result is performed
by simulation using CST software. Based on the
simulated results, the FABMX220 has a better
performance compared to the FR4 in terms of the
reflection value, operating bandwidth, and dielectric
substrate thickness. However, a circular patch
diameter when using the FABMX220 is bigger than
when using the FR4 substrate because the FR4
substrate has a higher dielectric constant than the
FABMX220, which is twice the F4BMX220
dielectric constant. Also, the FABMX220 substrate
has a narrower bandwidth compared to the FR4
substrate, which is a difference of around 0.1 GHz.
The circular patch when using the F4ABMX220
substrate has 0.96 of a reflection value, 0.007 of an
absorption value, -6.77° of the reflection phase, and
0.24 GHz of the operating bandwidth at the normal
incident wave angle (0°). Also, it can be properly
worked if the incident wave angle is moving until
60°. The F4BMX220 substrate has the best
performance compared to the FR4 substrate because
the reflection value is much better value, even at the
incident wave angle of 60°.
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F4BMX220 substrate.
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The efficiency of a solar photovoltaic (PV) system
experiences a substantial decline when shadows
obscure the PV array's surface, leading to a decrease
in power production. In cases of partial shading, the
PV array exhibits multiple peaks in its characteristic
curve, causing inefficiencies in the traditional
maximum power point tracking (MPPT) algorithm.
In response to this challenge, we have proposed an
optimization method for PV systems using the
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particle swarm optimization (PSO) algorithm in
MPPT, aiming to enhance power extraction during
shaded conditions. We assessed the performance of
our MPPT methods by comparing tracking time,
tracking error, and efficiency with perturb and
observe (P&O) and incremental conductance (IC)
algorithms. We generated random shading patterns
through a partial shading generator function and
conducted simulations of a PV system containing
ten PV modules connected to a DC dummy load via
a DC-DC boost converter using
MATLAB/SIMULINK. Simulation results
indicated that the PSO-based MPPT method
effectively located global maximum power point
(GMPP) while the P&O and IC MPPT methods
remained confined to local maxima. Furthermore,
the PSO optimization substantially improved the PV
system's efficiency by approximately 4.66% under
dynamic shading conditions, albeit with a slightly
slower tracking time compared to the P&O and IC
MPPT methods featuring delays of 0.0025 s and
0.0105 s, respectively.

Keywords: PSO, MPPT, MATLAB/SIMULINK.

driver with both 12 V and 24 V voltage source and
68 uF bootstrap capacitor work optimally in 20 kHz
PWM frequency both in open loop and closed loop
speed control tests. The motor reaches 129 W for the
largest power and 5250 rpm for the fastest speed in
a 24 V supply.

Keywords: BLDC motor, 3 phases motor driver,
bootstrap circuit.
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A brushless DC (BLDC) motor is a three-phase that
requires electronic commutation to replace the brush
function in the DC motor. This paper aims to
implement BLDC motor driver integration based on
bootstrap circuits using Autodesk Eagle. The study
proposes an emphasis on bootstrap capacitor
calculation based on the charging/discharging
capacitor principle with motor speed rotation as well
as the pulse width modulation (PWM) frequency
and duty cycle. The driver board consists of a
bootstrap circuit based on IR2110, MOSFETS, three
voltage regulators, ESP32 microcontroller and
ACS712 current sensor connection, logic level
converter, and BLDC hall effect signal sensor
conditioning. The implemented driver has a 14 x10
cm dimension tested to drive 24 \V//135 W/6000 rpm
sensored BLDC motor using six steps commutation
with PWM inserted programmatically in ESP 32 to
drive the high side MOSFET of the driver without
AND gate circuit. The effect of PWM frequency and
duty cycle variation on the speed and current of the
motor is investigated. The results showed that the
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The electron transport layer (ETL) is a crucial part
of perovskite solar cells (PSC) as it governs
explicitly ~the charge extraction at the
perovskite/ETL  interface. In  this  study,
methylammonium lead iodide-based PSCs with an
n-i-p structure were fabricated and modified by
adding colloidal TiO- into the mesoporous TiO; film
as ETL, aiming to obtain good paste consistency that
facilitates the deposition process. The effect of the
colloidal TiO; addition on the PSC performance was
investigated for ETL with different types of TiO;
particles, i.e., Degussa P25 (the commercial TiO;
powder comprising anatase, rutile, and amorphous
phase) and pure anatase TiO2. The physical
properties of the resulting TiO, films were
characterized using scanning electron microscopy,
while the solar cell performances were analyzed
using current-voltage measurement.  Despite
producing lower performance than the PSC made
with commercial paste, the power conversion
efficiency (PCE) of the PSCs could be improved
with the introduction of a colloidal TiO; solution. An
optimum condition was observed depending on the
type of TiO, particle, where the best-performing
device was achieved with a colloidal TiO, of 0.4 and
0.2 mL for P25 and anatase TiO, respectively. The
PCE of the PSC with the optimum concentration of
TiO; colloid increased to approximately 15% for
P25 and significantly increased to 4 times for
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anatase TiO», higher than the PCE of the respective
samples without any colloid addition. The amount of
colloidal TiO; in samples with P25 overall had less
impact than the samples with anatase TiO».

Keywords:  TiO, electron transport layer,
perovskite, solar cell, colloid, power conversion
efficiency.
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Investigation of Thermoelectric Properties of a Two-
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Two-dimensional materials are of considerable
interest owing to their unique electronic and thermal
properties. In this study, we investigate the
thermoelectric potential of two-dimensional Janus
Si>SbBi and compare it with a non-Janus SiSb based
on the first-principles density functional theory
(DFT) band structure calculations. According to the
first-principles calculations, both materials exhibit
semiconductor properties with bandgaps of 0.728
eV (Janus Si,SbBi) and 0.82 eV (SiSh), respectively.
Having information on the energy band structure, we
evaluated thermoelectric properties using the
Boltzmann transport equations as a function of
Fermi energy as implemented in the BoltzTraP2
code. We find a Seebeck coefficient of 1349 (1342)
uVIK for p-type (n-type) doping at T = 300 K of the
Si2SbBi monolayer. The results of our study present
that the Janus Si2SbBi monolayer possesses a high
Seebeck coefficient and electrical conductivity,
leading to a substantial power factor (PF) of 4 x
10" W/K2ms at 300 K. The PF increases with an
increase in temperature and has the highest peak
value up to 7 x 10""W/K2ms at 600 K. The results
show that the Seebeck coefficient, -electrical
conductivity, and power factor of the Janus Si,SbBi
monolayer are greater compared to those of the non-
Janus SiSb monolayer. Our study presents Janus
Si,SbBi as a potential thermoelectric candidate,
highlighting its prospective use in advanced
thermoelectric applications.
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