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Abstract:
The paper presents the DC to DC Boost Converter Design with Thin Film Solar Cells
for Mobile Applications. The main research problem in this study is to get the
maximum power because solar irradiation is always changing and the unstable output
affected to damage the storage battery while the charging process is started. The
objective and solution for this challenges are to get the relevant output from PV using
with switching mode converter (DC to DC converter) with various kinds of input
voltages. The theoretical simulation for DC to DC boost converter design was carried
out with the help of circuit simulation software for the confirmation of experimental
studies. The results confirm that the developed and proposed boost converter design
met the performance specifications for the real world applications. The experimental
setup and test results for practical usages are given for the results confirmation.
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1. Introduction
Renewable energy such as solar, wind, geothermal heat, rain, and other natural

resources are used to generate energy. The finest feature of renewable energy is that it
produces no hazardous pollutants when used. One of the most rapidly expanding
categories of renewable energy is solar energy. But the main drawback of renewable
energy sources is that it is dependent upon the surrounding condition and they are not
generating power continuously. In solar photovoltaic energy sources, their main
problem is fluctuation in output voltage and current [1,4].

But due to rapid fluctuation in temperature and irradiance value the output and input
voltage ripple is high in the conventional boost converter. To minimize the ripple
interleaved boost converter is implemented [2,3]. In this paper, we will be analyzing
the interleaved and conventionally boosted converter mathematically and based on
circuit simulation software. Post designing the interleaved and conventionally boosted
converter in hardware. The motive of this paper is to analyze the performance of
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interleaved and conventionally boosted converters with solar photovoltaic systems.
Implementation of MPPT algorithm with DC-to-DC converter is required with this.

In PV applications, there are issues with the performance of the DC-DC converter.
When the temperature of the PV and the intensity of solar power radiation fluctuate,
the resultant voltage often varies. The voltage source for the DC-DC boost converter
is the PV output voltage. As a result, a control technique to modify the voltage output
of the DC-DC boost converter coupled to PV is required such that the resultant dc
voltage fulfills the criteria is required.

To assist this growth trend and attain the required performance of the system, the
development of enhanced power converters with improved control algorithms and
switching devices is essential. Furthermore, the need for communication capability,
improvement in the power level, and performance of the converters system are also
assessed to have a rapid growth to assist enhancement in the present technologies.
Therefore, to realize the above aims, it is essential to consider advanced
semiconductor switching features, e.g., lower switching losses, high switching
frequency, smaller sizes, thermal capability, and higher power densities.

The paper is organized as followed. Section 2 presents the DC to DC Boost
Converter Design. Section 3 mentions the implementation of DC to DC boost
converter. Section 4 gives the results and discussions and conclusion is offered in
section 5.

2. DC to DC Boost Converter Design
The use of renewable energy sources has attracted significant interest due to their

abundant availability and clean nature, as conventional generating stations are putting
pressure on existing fossil fuel reserves. DC-to-DC boost converters are mostly used
in solar photovoltaic systems. The output of PV is not fixed, it varies with temperature
and irradiance value. When using a conventional boost converter, we get a high ripple
in voltage. Interleaved Boost Converter is one type of power electronics converter
with the help of which we get less ripple in output voltage, power, and input current
as compared to the conventional boost converter.

The DC-DC converter is the one type of power converter that converts from one
level of voltage to another level of voltage. the DC-DC converter is categorized as
isolates and non-isolates converter topologies. The isolated topologies are generally
used SMPS (switch mode power supply). Buck converters, boost converters, and
Buck-Boost converters are examples of non-isolated topologies. The output voltage is
stepped down using the Buck converter. The boost converter gives the input voltage
to the output by boosting it, so that the output voltage is always greater than the input
voltage. Mostly DC-DC boost converters are used in solar photovoltaic systems so the
overall system is more efficient [5,6,7].
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(a) (b)
Figure 1. DC to DC Boost Converter Design (a) S1 ON, (b) S2 ON.

(a) (b)
Figure 2. Operating Condition of DC to DC Boost Converter Design (a) S1 ON, (b) S2 ON.
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Peak-to-peak inductor current ripple component:
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Figure 3. Output Waveforms for Voltage and Current.

Input voltage, ���= 5 V

Output voltage, V0= 28 V

From Boost Converter Equation, �0 =
���
1−�

Duty cycle
D= 0.8 (or) 80% (on time)
D= 0.2 (or) 20% (off time)
Output current I0= 2.8 A (from simulation)

Inductor current IL = �0
�´

IL = 14 A
Inductor peak to peak ripple current,
iL-pp= 2 IL (from inductor current waveform figure)
iL-pp= 28 A

Switching time, Tsw = 1
fsw

, and

Switching frequency, fsw = 40 KHz
From Inductor peak to peak ripple current equation,

iL-pp= V��
L
∙ D Tsw

Inductor value, L= 3µH
Implementation
Figure 4 shows the Proposed Converter System. There are four main components in

that diagram. The solar thin film, DC to DC converter, PWM controller and the load
or battery are the important parts in mobile application system. The DC to DC
converter is the main portions in that system for theoretical analyses.
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Figure 4. Proposed Converter System.

DC-DC Converters are commonly utilized in photovoltaic systems to achieve
maximum power. The power semiconductor switches such as BJT, MOSFET, or
IGBT are used as a switch in the power converter depending on the requirement. the
converter output is varied by turning ON and OFF the switch (S). how the boost
converter is operated has been explained in this section. DC-DC boost converter
circuit includes the inductor(L), a load resistor (RL), control switch (S), and capacitor
(C). These components are connected in such a way that the output voltage is boosted
compared to the input voltage.

The power semiconductor switches such as BJT, MOSFET, or IGBT are used as a
switch in the power converter depending on the requirement. the converter output is
changed by turning ON and OFF the switch (S). How the boost converter is operated
has been explained in this section. Figure 5 shows the Simulation of Boost Converter.
Figure 6 mentions the PWM Duty Cycle.

Figure 5. Simulation of Boost Converter.

Figure 6. PWM Duty Cycle.
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3. Results and Discussions
Using amorphous thin film solar cells will efficient for portable DC voltage

applications but the voltage from thin film is too low so wire connection is greatly
care between thin film connection and to and from the circuit. For military, power
consumption is challenge for communication. Infantry soldiers will need to carry
easily for their power available source. For these issues, this system may be solved
with efficient energy consumption. This boost converter will usable for maximum
28V output so we can use for 24 V battery charging. In this converter, constructing
components values are easily to receive in commercial market. The switching pulse
and output waveform of boost converters is presented in Fig.7. Fig.8 demonstrates the
Experimental Test of DC to DC Boost Converter Design in Real World Applications.

Figure 7. Output Waveform of the DC to DC Boost Converter.

Figure 8. Experimental Test of DC to DC Boost Converter Design in Real World Applications.

4. Conclusions
DC-DC boost converter is one of the widely used DC-DC converter. The selected

DC/DC converter is boost converter and the formulas for its operation and theoretical
waveform of each component were presented in this study. The design and simulation
of boost converters to perform as high gain supply DC output was successful. In the
process, the DC/DC converters in closed loop system were simulated successfully but
not yet experimentally demonstrate. The simulation and experimental results show
that the proposed topology with its control achieves the desired output voltage and the
current against variations in the input voltage and output loads. The simulation and
experimental results show that a well-regulated output voltage which has a ripple
nearly 10% is obtained in a short time when there is a change in the input voltage and
output power.
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