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I. INTRODUCTION 
 

Solar cell operating principles are the normal 
photovoltaic panel’s component. They are made up 
of silicon or with other materials are also used. 
Photoelectric effect benefits are taken by the solar 
cells for the little semiconductors capability to adapt 
electromagnetic radiation straightly in electrical 
current. The particles those are charged produced 
through the radiation incident are conveniently 
isolated to produce a current of electricity by a right 
creation of the model of solar cell, as discussed 
briefly below. We can be used [4] and [10] reference 
for more details. Basically, a solar cell is formed by 
doped silicon two layers,  doped silicon have  
impurity atoms in short quantity and its cell junction 
is called a p-n junction ,  in n-layer cases the donors 
are also known as one or more valence electron , one 
short valance is present in  p-layer case and that’s  
are called acceptors. It generates the area of 
electricity between the two sides. This electrical field 
is barrier to the front flow. Passing of the holes and 
electrons and through a potential barrier and 
continuously are not moving by an equilibrium. It is 
pushed by the electric fields in opposite ways then c 

 
 
 
 
 
 
 
 
 
 
 
current flow in a single direction only, the electrons 
will pass from p to n holes and sides will occurs in 
contrary direction.  Fig.1.2 [4] is shown a model of p-
n junction is describing the impact of the electric. 

Figure 1: solar cell [4]. 

 
By adding both sides’ the electrons and holes to 
metallic contacts to those are collected then the 
current will flow. In n-layer case, who are dealing 
with solar irradiance, connects various metallic strips, 
for this they are allow the light to passing through 
the solar cell, known as fingers. The solar cell model 
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has known as the next operating principles. Solar 
radiation proton is shine on the cell. In three 
different ways from top surface there are the 
reflections of some of the protons from to the metal 
cell fingers. In the substrate they are not reflect 
penetrated. Most of them, those are having less 
energy, will pass through the cell without effects. 
That band gap of silicon can generate electron-hole 
repair only above energy level. Pairs are generated of 
the both sides of the p-n junction. In minority 
charges both the electrons p-side, holes in n-side are 
diffused on the junction and goes away in contrary 
directions by the electric field, producing current in a 
cell, metal contacts collected them at all sides. Figure 
1 this can be seen in the Light generated current 
depends on the irradiation, when it is higher it 
contains more photons, and sufficient energy to 
make more electron hole pairs and more current is 
produced by the solar cell.  
 

II. METHODOLOGY 
 
1. Systemdesign and Description 
This paper shows the use of MATLAB and toolboxes 
is complete system with simulate as discussed in the 
Fig 4.1. the solar panel is hits by the sunlight initially. 
By recombining solar cell active region the buck 
converter will have electrons flow. Buck converters 
will decrease the voltage and increase current. MPPT 
algorithm is providing the control of this converter, 
which is observing the solar array output and use the 
voltage capacity and current from selection of track 
and the array’s highest unit of power. Then it will 
monitor by the measurement change in output 
monitor and perturb the output setting on one MPPT 
algorithm. The algorithms will discontinue the 
changing of set point for the duty cycle (D) when the 
power reached to the MPP. To investigate the effects 
of the overall system that how MPPT will change the 
buck converter of D and the sampling rate is used. 
The actual MPP will oscillate if the sampling rate is 
very fast, therefore, the maximum amount of power 
will never extract. Mainly, by not allowing the step 
responsible of the output voltage by transient 
instability created for settling the after change and 
point of the D. 
The MATLAB is simulated the complete system as 
clearly shown in the Figure 4.1. By varying the 
conditions like solar irradiance and temperature, 
both are conventional P&O algorithm. With the total 
output of power kW the PV rays is generated a series 
and respectively parallel modules.  

For setting the D of pulse by the algorithm by width 
modulation (PWM) for buck converter. A huge 
amount of power is supplied to the load inside the 
proper conditions with the minimal losses. Because 
of the MPP tracking error the loss of efficiency in the 
system occurs, like solar cell conversion and buck 
converter efficiency. Because of the shortage of the 
discrete resistive circuit elements the efficiencies can 
operate by a buck converter is bigger than 95% [9]. 
The 95 percent of the input power are generating 
from the panels and it is delivered by the buck 
converter by its output powers. In MPP when 
disturbance is occurs in the set point, it is because of 
the changes in irradiance by the reactions of the 
panels. When new MPP is tracked down by the 
algorithm inefficiency attributes in a very small 
amount. Irradiance is based on the error, in physical 
world it is difficult to account. Is is little bit easy to 
measure in simulation the panel illumination in 
controlled manner. For the comparison of the MPPT 
algorithms the error in tracking will be examined in 
simulation for using it as metric. The input and 
output of the extent is a better metric to define how 
well MPPT algorithm works jointly in MOSFET and 
gate drive. By this calculation efficiency will be 
calculated of input and output power. 

 
 
Figure 2: The functional portion of the model under 

test in Simulink. 
 
2. Modeing of Components Under Test 
The constant supply of 25 and 100 is connected to a 
PV array which is 25-kV by a DC-DC boost converter 
with a 3 phase 3 level voltage source converter. 
MPPT is planted in the boost converter for the simu 
link model by the technique of 'Incremental 
Conductance + Integral Regulator'. For simulating 
the analog components used for this paper, by 
mathematical approximations use to know the use of 
the elements actually. It is very difficult to do 
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comparison of these circuits without this step. For 
simulating the circuit and real world data extract by 
connecting it to these mathematical models. For 
initiating the real world device the data can be use 
by the correct setting of the simulation. 
 

III. RESULT 
 

According to the mathematical model of 
photovoltaic cells., the photovoltaic simulation 
model is built in Matlab/Simulink, as shown in Fig.3 
 

 
Figure 3: The photovoltaic array. 

 

 
Figure 4: The functional portion of the model under 

test in Simulink 
 

 
Figure 5: shows that for each operating 
conditions there is a different voltage. 

 

 
Figure 6: Maximum Power for an I-V curve. 

 

 
Figure 7: photovoltaic panel under 1000 W/ m2 

insulation and load conditions in open loop. 
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Figures 8: demonstrate the transient responses of 

MPPTs. 
 

 
Figure 9: the simulation output waveform form 

without and with MPPT block. 
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IV. CONCLUSION 
 
The improvement of the maximum power point for 
PV system tracking is done through P&O algorithm. 
For variable reference updating duty cycle voltage or 
current has been shown. This proposed system gives 
strong abilities those are better in efficiency tracking, 
simple user interface, higher response, sophisticated 
control, higher speed of processing, real time 
monitoring and better command on the power 
extraction. The results of experiment and simulation 
6 are shown here, for performance validation and 
functions of the proposed algorithm. The power sim 
is used for getting the simulations. However, the 
designed prototype has discussed and realized. The 
parameters and components linked with the 
hardware design which is analyzed. The prototype of 
hardware is planted by the use of a microcontroller 
board, a PV panel, voltage and current sensors, and 
DC to DC converter into it. By the MPPT strategy was 
examined and planted in the solar regular which is 
already developed and also examined performance 
which is better that the strategy of P&O. 
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