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Abstract— A Renewable Energy Sources (RES) plays an 

important role in electricity generation. Various Renewable 

Energy Sources like wind, solar, geothermal, ocean thermal, 

and biomass can be used for generation of electricity and for 

meeting our daily energy needs. Energy from the sun is the 

best option for electricity generation as it is available 

everywhere and is free to harness. On an average the 

sunshine hour in India is about 6 hrs. annually also the sun 

shine in India for about 9 months in a year. Electricity from 

the sun can be generated through the solar photovoltaic 

modules (SPV). The SPV comes in various power output to 

meet the load requirement. Maximization of power from a 

solar photo voltaic module (SPV) is of special interest as the 

efficiency of the SPV module is very low. A peak power 

tracker is used for extracting the maximum power from the 

SPV module. 

Key words: Maximum Power Point (MPP), Solar 
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I. INTRODUCTION 

Energy is the most basic and essential of all resources. All 

the energy we use on Earth comes from fission or fusion of 

atomic nuclei or from energy store in the Earth. The 

problem with both fission and fusion is that, they have 

dangerous radioactivity and side effect. Therefore, most of 

the generation of energy in our modern industrialized 

society is strongly depending on very limited non-renewable 

resources such as petroleum. As the world’s energy 

demands rise and resources become scarce, the petroleum is 

getting more and more expensive. The search for alternative 

energy resources has become an important issue for our 

time. The people seek for new green and unlimited energy 

sources, e.g. wind energy, water energy, solar energy, etc. 
Solar energy can be harvested by the use of photovoltaic 

(PV) array. But, there are still some drawbacks as follow: 

the install cost of solar panels is high, and the conversion 

efficiency is still lower. PV array has an optimum operating   

point to extract the maximum power called the maximum 

power point (MPP), which varies depending on cell 

temperature and insulation level. 

II. SOLAR CELL 

Solar, or photovoltaic (PV), cells are electronic devices that 

essentially convert the solar energy of sunlight into electric 

energy or electricity. The physics of solar cells is based on 

the same semiconductor principles as diodes and transistors, 

which form the building blocks of the entire world of 

electronics. Solar cells convert energy as long as there is 

sunlight. In the evenings and during cloudy conditions, the 

conversion process diminishes. It stops completely at dusk 

and resumes at dawn. Solar cells do not store electricity, but 

batteries can be used to store the energy. One of the most 

fascinating aspects of solar cells is their ability to convert 

the most abundant and free form of energy into electricity, 

without moving parts or components and without producing 

any adverse forms of pollution that affect the ecology, as is 

associated with most known forms of nonrenewable energy 

production methods, such as fossil fuel, hydroelectric, or 

nuclear energy plants 

 

Fig. 1: Solar cell 

Most solar cells are constructed from semiconductor 

material, such as silicon (the fourteenth element in the 

Mendeleyev table of elements). The silicon is a 

semiconductor that has the combined properties of a 

conductor and an insulator. Metals such as gold, copper, and 

iron are conductors; they have loosely bound electrons in the 

outer shell or orbit of their atomic configuration. 

III. MPP TRACKING 

Renewable energy sources play an important role in electric 

power generation. Various renewable sources such as solar 

energy, wind energy, geothermal etc, there are harness for 

electric power generation. Solar Energy is a good choice for 

electric power generation. The solar energy is directly 

converted into electrical energy by solar photovoltaic 

module. 

 

Fig. 2: V-P characteristics of the solar PV module due to 

change in isolation level 

A maximum power point tracker (MPPT) is a high 

efficiency DC to DC converter which functions as an 

optimal electrical load for a photovoltaic (PV) cell, most 

commonly for a solar panel or array, and converts the power 

to a voltage or current level which is more suitable to 

whatever load the system is designed to drive. MPPT charge 

controllers are more expensive that PWM charge 
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controllers, but the advantages are worth the cost. If you can 

afford it, you should definitely use an MPPT charge 

controller. 

IV. MAXIMUM POWER POINT TRACKING 

ALGORITHMS 

As known the output power characteristics of the PV system 

as functions of irradiance and temperature curves are 

nonlinear and are crucially influenced by solar irradiation 

and temperature. Furthermore, the daily solar irradiation 

diagram has abrupt variations during the day, as shown in 

Fig.5.1. Under these conditions, the MPP of the PV array 

changes consequently the PV system’s operating point must 

change to maximize the energy produced. An MPPT 

technique is therefore used to maintain the PV array’s 

operating point at its MPP. There are many MPPT methods 

available in the literature; the most widely-used techniques 

are described in the following sections, starting with the 

simplest method. Different algorithms help to track the peak 

power point of the solar PV module automatically here 

various algorithms. 

1) Perturb and observe. 

2) Incremental Conductance. 

3) Parasitic Capacitance. 

4) Voltage Based Peak Power Tracking. 

5) Current Based peak power Tracking. 

6) Dither Routine 

V. DITHER ROUTINE 

The dither routine is used to optimize the power out of the 

solar panel. The algorithm does not use the exact power out 

of the solar panel, but rather, a difference in the proportional 

power. For the dither routine, only the relative difference 

between two successive power calculations is important. 

Did the power increase or did the power decrease? The 

amount the power changed has no effect on the algorithm. 

 

Fig. 3: Full Implementation of Dither Routine Flow Chart 

The second benefit is that the PWM’s duty cycle is 

already in a digital format speeding up the control loop, 

because there is no need to perform a second A/D 

conversion. The I-V curve and the maximum power curve of 

the solar panel the Maximum Power Point Converter was 

designed for. Starting with no load on the output, we have 

an open-circuit voltage of 10 volts. 

If the current out of the panel is increased beyond a 

certain point, the supply voltage will quickly collapse and 

the power out of the solar panel will decrease. The first time 

through the dither routine, the proportional power of the 

solar panel is calculated by multiplying the voltage of the 

solar panel by the minimum duty cycle of the PWM. After 

the power has been calculated, the PWM’s duty cycle is 

increased and the direction flag is set to indicate that the 

current out of the panel was increased (if the current out of 

the panel was decreased, the direction flag would be 

cleared). 

VI. DC-DC BOOST CONVERTER 

The boost converter, also known as the step- up converter, is 

another switching converter that has the same components 

as the buck converter, but this converter produces an output 

voltage greater than the source. The ideal boost converter 

has the five basic components, namely an owner 

semiconductor switch, a diode, an inductor, a capacitor and 

a PWM controller. The placement of the inductor, the switch 

and the diode in the boost converter is different from that of 

the buck converter. 

 

Fig. 4: Step-Up Converter Basic Circuit 

 

Fig. 5: Simulation of PV with DC-DC Open Loop Boost 

Converter 
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The controller incorporates a DC-DC converter and is used 

as controlled energy-transfer equipment between the main 

energy source (PV arrays) and an auxiliary energy system 

based on ultra-capacitors. Most converters are based on 

either the buck converter (step-down); boost convert (step- 

up) or buck- boost converter setup. This capability of the 

converter makes it ideal for converting the solar panel 

maximum power point voltage to the load. 

 

Fig. 6: Circuit of Maximum Power Point Converter 

 

Fig. 7: Result of Initial Solar Panel Maximum Power 25W 

 

Fig. 8: Result of Open Loop DC-DC Boost Converter for 

Output Current 2.08 

 

Fig. 9: Result of DC-DC Boost Converter for output voltage 

28-30V 

 

Fig. 10: Switching Wave of MOSFET Using Dc-Dc Boost 

Converter 

 

Fig. 11: Inductor Wave of Open Loop Dc-Dc Boost 

Converter 

 

Fig. 12: Hardware Result of DC-DC Boost Converter Input 

Voltage 

 

Fig. 13:  Hardware Result of DC-DC Boost Converter 

Output Voltage 
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Fig. 14: Inductor Wave of DC-DC Boost Converter 

Hardware Result 

 

Fig. 15: Switching Wave of MOSFET Using DC-DC Boost 

Converter Hardware Result 

 

Fig. 16: MOSFET Using DC-DC Boost Converter Hardware 

Result 

 

Fig. 17: Block diagram of Controller with MPPT 

  
Fig. 18: Final Hardware Photograph 

 

Fig. 19: Hardware testing photograph 

 

Fig. 20: 32% Input Duty Cycle Waveform 

 
Fig. 21: Output Voltage 28V Waveform 

VII. CONCLUSION 

Above hardware in Dither Routine technique and PIC 

Controller (16F690) can be used to implement Maximum 

power tracking logic and the result we can take maximum 

power at output (load) from solar panel.  

The output of dc-dc boost converter is constant for 

variable Input voltage so this type of converter is used for 

getting constant voltage and maximum power from source. 

Solar radiation is varying during the day hence this 

converter is used to get maximum power under variable 

input condition using MPPT logic. 

Temperature of the module is an important 

parameter. The power output of the module changes by 

about 0.5% for every degree rise in temperature.  

PWM technique and PIC Controller (16F690) can 

be used to implement Maximum power tracking logic and as 

a result we can get maximum power at output (load) from 

solar panel. 

VIII. FUTURE SCOPE 

In future, this approach can be applied for tracking the 

Maximum Power Point without using any type of controller. 

Hence, reducing the cost and increasing the efficiency of the 

system. 

In future we can apply this phenomenon in various 

rural, domestic and industrial applications of solar systems. 
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Simulate the MPPT controller for other converter 

types, possibly in line with a battery charge controller. 
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