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ABSTRACT--- In the paper it represent the phenomenon of 

the PV cell or panel or traves the dissimilar model, like as Double 

diode or Single diode .Main principle of the paper is design and 

implementation of MJSC to improved its transformation 

efficiency using simulink/MATLAB. To accomplished the 

simulation of Double diode or Single diode has been developed. 

Simulation modified result represent that the tandem cell can 

give 3- times larger efficiency as comparison to conventional cell. 

The method was eventually utilization is to finding out affect of 

the radiation or temperatures in the generation of electricity. 

MPPT  technique was used to improve the multi-junction solar 

cell implementation for improvement of transformation 

efficiency.  I-V or P-V graph represent double diode model give 

more precise result as contrast of single diode. The MJSCS 

decrease the temperature Influence or increase the size of band 

gap in simulation to improve the transformation efficiency. 

Index Terms— Transformation efficiency, multi-junction PV 

cell, MPPT,  solar cell, double/single diode models. 

I. INTRODUCTION 

Solar energy system is more and more essential energy 

resource, that is the sustainable or in equipped conditions, 

and a contamination free source of energy. Therefore, it has 

a  numerous of benefits for environmental above the fossil 

fuel source of energy. According to report of IEA in 2014 

which is entire worldwide production of power energy is 

approximately one% as supply from the solar cell [1]. And 

the estimation by  the International Energy Agency, the PV 

or determined solar energy can be become the major main 

sector for the production of electricity in the upcoming year.  

The electro-magnetic spectrum principle describe that is the 

higher energy available only if we have shorter wave-length. 

Therefore, PV cell developments can be use in different 

kind of the materials to raise the ability of the broad for 

rising the PV cell transformation efficiency. Hence, the 

inquiry is undertake to detail possible raise the 

transformation efficiency of MJSC to give to upcoming year 

development. 

To multi-junction solar cell is use as a combination of 

different type of material for a larger range of band gap. 

That can be improve the capacity of the absorption of 

Sunlight, crossways the spectrum of sunlight to attain the 

higher efficiency in the energy transformation. This 

situation a numeral of single diode has been combined or 

assemble to develop a MJSC’s. The uppermost layer of 
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MJSC’s utilize as a largest band gap or the lower one layer 

decrease a band gap, photo-voltic solar cell junction is to 

response the precise missing spectrum state the earlier could 

not be absorb. The main cause for achieving the higher 

efficiency but MJSCs is that for reduce terminal heat loss.  

Considerably due to energy transformation taking place 

across the shorter to larger wavelength of availability of 

inputs light spectrum [2]. By applying the different type 

MPPT method for improvement the performance multi-

junction PV cell. MPPT  used in P&O(Perturb and 

Observe), fixed voltage and incremental conduction 

technique. The main aim of this paper the output of these 

two developed maximum power point tracking technique  

[3-8]. 

In this paper there is a three main aim to attain. The First 

one is, deliberation of the different types of materials to be 

employed in a each multi-junction solar cell layer. That is 

require band gap energy matching and lattice matching. The 

distinctive material, for example Si, Al, AS and Ge has been 

separately used. 

The second one is, single diode or double diode system 

has been used to contrast the P-V or I-V graphs responses by 

the changeable the irradiance or temperature. The triple or 

single diode models has also simulation or examined so as 

to explore distinctiveness the MJSCs. In the addition off, 

maximum power point tracking is found to be a compulsory 

part in photo-voltic systems for additional improvement of 

the transformation efficiency inside of MJSC. 

In the section one represents about the all-inclusive 

significance of the multi-junction solar cell & provides the 

introduction to make known the technique has used, in 

section two it is the conditions is about the PV methodology 

or related technologies which specify procedure of project 

executions one by one, in section third it is simulate  results 

or discussion, and in section fourth includes the conclusion . 

II. METHODOLOGY OR PRINCIPLE  

OF PV CELL 

A) Double  and Single Diode Models 

To classify the examine to procedure of sunlight transfer, 

a general technique is to construct the model or it 

representation the equivalent diagram of the p-n –p 

transistor .  The stochastic process or its  substitute  equation 

are use to  perform  simulation of  the solar temperature and 

irradiance condition. Solar system is a non-linear function, 
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 so the utilization of double diode (fig. 2) or single  (fig 1) 

system  is the  basic practical [3-5] 

 

Figure 1:  Equivalent circuit diagram of single diode 

model 

The simplification Photo-voltaic  cell arrangement or the 

subsequent formula describe from the circuit diagram of 

KCL 

I= I ph – Id      (1)  

Id  is the current carrying diode which is directly 

proportional to the  Iodiode saturation current, or  which can 

be represent as 

Id =I0 

S T

V

N V

 
  

      (2) 

Here:- 

Id  -  diode current 

Io -  saturation current of diode (A)  

Iph -  leakage current in parallel resistance 

Ns-  no. of series cell 

VT-  thermal voltage (V) 

 

In general term Rs  is the series resistance i.e. correlated  

to the drop in the voltage or losses in the internal current 

flow, or the  Rp is parallel resistance i.e. correlated  to its 

leakage current of reversed biased that is impacts the 

efficiency on the photo-voltaic model . 

1 2Ph D D PI I I I I     

 

Figure 2: Equivalent circuit diagram of  

double diode model  

A) The Multi-junction solar cell  :- 

The triple junction solar cell is the arrangement of 3 

single p-n junctions , i.e. is connected through its channel or 

window junction to maintain the its polarization  or to 

makes its photon’s to going through its layer simply[7]. The 

circuit diagram of triple junction diode as shown in below 

fig  

 

 

Fig:3 Identical circuit diagram of a 3- junctions  

solar cell 

Identical  circuit diagram to its the single junction diode 

model, density of current J1, J2, J3 to their separate cells 

expressed in the (4),(5)  

By KCL [8] 

 

1 1 1 1ph D prJ J J J       (4) 

 

1( )

0 ( 1)

q V JAR

nkT
DJ J e



      (5) 

 

Here the, 

k  - Boltzmann constant 1.38064852 × 10-23 m2 kg s-2 K-1. 

D -  diode diffusion factor. 

B) Maximum power point Tracking Techniques 

The algorithmic program for P&O technique are used to 

measurement its voltage or current for its instant power 

output. Then the contrast of the power output in the time 

current point is make up of the earlier output of time power 

point. If the  two power output are the same, it illustrate the 

state for maximum of output power is being achieve.  The 

below fig.4 show the curve of the voltage curve and  the 

output power  [9]. 

 

 

Figure 4: Proposed Method diagram 

To the above fig.4 we observed the projected technique 

was developing for the uses the every points (from  A to  G 

point) in figure as suppose operative points. If its starting 

test is placed in the A point, the voltage or current of 

operational point A can calculate or its power output that 

can also be obtaining. After the adjustments of changing in 

its voltage, power output can we achieved in the operative 

point B, that  is grater than it’s the power output A.  
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Therefore, changing he value or level can be find out by 

the setting the value of B or A. Because the ΔP is the larger, 

therefore most important voltage changes can be occur in its 

results. So, uses its procedure, its output result can be 

obtained fast the operative point C. While the output power 

is obtained the in point E and cross the MPPT’s is to 

obtained operative point in F, the changes in the ΔP is 

smaller than the earlier than, result at the lower adjustments 

in voltages is being execute. These is specially therefore, if 

the function point is  move to obtained  point G that is used 

to adjusting the MPPT  is response back in the direction of 

the maximums output. 

So, the open circuit voltage of PV cell can be calculated 

in the starting by the set the value of current is zero [12]. 

Below figure5 flowchart is shown the different logical steps 

to implementation of MPPT technique. 

 

 

Fig 5: Optimized method Flow Chart 

 

 

Fig 6: Schematic Diagram of double and single  

diode I-V curve simulation system.  

III. DISCUSSION  AND SIMULATION RESULT 

The feature of the simulation double or single diode 

model is performed at the STC in sort to discover the 

manipulate of put on  its an extra diode. The graph of I-V 

curve for single or double diode model are represent in the 

fig. 6.  Double diode has more operational current as 

comparison of single diode model. Therefore the operational 

voltage are larger in the double diode representation, that is  

reflected in the feature the p-n junction diode model. 

The equivalent P-V graph are describe in fig.7. in these, 

the graph of PV of the double or single diode representation 

function is represented at the STC. Gradient power is 

rapidly increased at the double representation of double 

diode as compression of representation of single diode.  

209.2 W is the maximum power in the double diode model. 

 

 

Fig 7: Double and Single diode model P-V curve 

So the, representation of double diode model is a 

additional apposite for the operation in the realistic 

conditions, or representation of single diode is sufficiently 

accurate for hypothetical analysis.  
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The GeAs, Germanium Aluminum Arsenic which is 

provide the 1.607 eV, 0.507 eV or 2.266 eV, 

correspondingly. This gave us the open total circuit voltages 

~4.38 mV. In above situation , it is shows in the 

contributions  in voltage in the every layer is the greatly 

related to the  band gap of energy. 
 

 
Figure 9: Temperature varying with triple-junction 

characteristics 

 

Investigation to change in temperature is response from 

298°Kelvin to 393°K, is originate that the here is a only the 

0.3 V dissimilarity among them is show in the fig.9. 

Therefore, current model prediction that the changes in the 

temperature  it should contain small control in the operation 

of real world in the Multi-junction solar cell. 

 

 

Figure 10: Irradiance varying in the triple junction 

model. 

The voltage of open-circuit doesn’t have significant 

changes but it have in the irradiance shift to 600 W/m2 to 

1000 W/m2 as in current flow or current density have been a 

different vary to 0.125A/cm
2
 to 0.2A/cm

2
 as shown in 

diagram 10. 

 

Fig. 11: Optimization Perturb &Observe  technique 

representation while  increase in the irradiance.     

Fig.11 optimization of Perturb & Observe technique 

outputs, which reveal the start of irradiance changing,  

improvement technique (pink line) have a very different 

amplitude as comparison  to the  the formal technique (blue 

line) since as we know duty cycle is the modify method. 

This is depend upon its ΔP, comparison to the t is constant 

reference which generate the feedback error  in the formal 

control technique. Even throughout the initialize process, 

primary amplitude is improved technique is important.  So, 

this models predict using improve the MPPT method or 

P&O procedure should produce the larger output,and higher 

stable system operation. 

 

 

Fig. 12: When irradiance increase Optimized 

incremental conductance method performance  

Figure 12 show the optimization technique has the good 

result to find out the MPPT, with greater stability (i.e., less 

output fluctuation) or faster settlement period. 

Output of the contrast among these two improve 

technique to forecast that there could be a advantages in 

Implementation to the improve the incremental conductance 

or  P&O for enhanced Maximum power point tracking . 

IV. CONCLUSION 

The represent the paper, the 1st part is all says simulated 

of double or single diode representation. As the result or 

simulated analyze, it is shown the there is a not significant 

dissimilarity among double and single diode representation 

at the smaller irradiance for example 400 W/m
2 to 600 

W/m
2
. But as in the irradiance rises, the distinction become 

additional important. The simulated results comes, the 

higher power optimized in then representation of double 

diode is 209.2 W as comparison to the 204.1 W in the 

representation of single diode  in STC. 

The 2nd portion is all about the results are formed by the 

process of simulation of multi junction. Here is a major 

dissimilarity forecast among multi-junction or single. The 

forecast affects at irradiance or temperature or the load  
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factor calculations have been describe in the paper. The 

production of entire voltage is depending on its every layers’ 

contribute, and there is limited  value of current at multi 

junction by its small value of  current obtained, That is set as 

arrange to make the most of the performance. 

The final result of simulated is obtain to the difference of 

two MPPTs technique. The modeling forecast improved by 

the use of P&O technique as comparison of improvement 

incremental conductance technique can be examined. Both 

the technique has disadvantages advantages. The 

improvement P&O technique simulation forecast a good 

performance of MPPT accuracy and stability of the ysytem, 

while the improvement incremental conductance technique 

is effective in the time response. 
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