
 

 



 

 
 
Fundamentals of Solar Photovoltaic 
Systems 



 

 



 

 

Solar array 



 

 

N type semi Boron (thin high concentration of e ) 

P phosphorous 



 

 

n-p joined as PN junction 



 

When PN junction, e try to reach P junction creating –ve charge layer 

Similarly p try and +ve charge layer 

 



 

 

Region between two layers is depletion region of semiconductor 



 

Sun light easily cross thin N layer to reach the depletion region 

 

Due to charge deficiency in depletion region, it contains neutral atoms.  



 

 

Neutral atoms broken by photons of sun light.  Knocks the e from neutral atom leaving behind the holes 

and producing free charge carriers. 



 

 

Then e moves to n type layer and holes move to p type layer due to electric field present in the 

depletion region. 



 

On connecting the electronic circuit, e flow through to generating an electricity to electric devices like 

bulb, fans etc 

 



 

 



 

 



 

Poly less efficiency 

Mono Limited space 

 



 



 

 

 

100W poly vs 120W mono 



 

Rainy season 

 

0.21 A for poly Isc 



 

0.21 A for mono Isc 

Half Cut mono Vs Mono Vs Poly Solar Panel 

 

440W half cut mono vs 375W mono vs 270W poly (half cut & mono same size, poly less size) 



 

Poly corner square shape 

 

Mono diamond shape corner 



 

Half cut mono 

 



 

5 Bus bars in 1 cell in poly mono, 9 bus bars in half cut mono (more I flow, shadow impact less due to 

not all cells in series) 

 

Two half cut panels 



 

 



 

 



 

 



 

 



 

Mono Double Glass Bifacial Solar Panels 

 
 



 

 



 

 

 

More bus bars more efficiency 



Canadian Solar 535 W Bifacial Double glass 
Mono PERC halfcut 

 

 



 

 

Bcz Normal panel backside Al sheet, its glass (life 30 years, 12 years warranty, HV Low current design, 

49V, 13A, compatiable with all market inverters hybrid inverters, 525-540W) Longi same two panels as 

compared to 1 mono, Rs 49/W 



 

Others 20 or 19% 

 

Others 28 kg 



 

 

Left to right: -ve, two half cut parallel junction point, +ve 

Power loss 25% less than others 

3 junction box backside 



 

4mm cable, sound Al structure 

 

Hard 



 

3 split junction box, IP-68 standard weather proof 

Longi data sheet 

 



 

 

 



 

 

 



 

 

Less costly but backside plastic sheet, not dual glass. Front glass only 

 

Waaree 445 Watt 24 V Mono Perc Half-Cut 
144 Cells Solar Panel 



 

   

 



 

    

6.5feet x 3.5 feet 23.5 kg  

front glass: 3.2mm low iron ARC coating, frame Al 

10y manufacturer warranty 

25 y performance warranty 



 

 



 

 



 

 



Shadowing 

 

 

 



Mono less current on shadow 

 

Without shadow 

 

 

 

 



More flexible 

 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



Solar Cell Characteristics Experiment 
 

 

 

 



 

 



 

 



 

 



Cell 

 

 



 

 

  



 

 

 

Shading analysis?? 



 
Solar Panel Systems for Beginners 
 

 

Off grid: charge controller 6 terminals of solar battery load 



 

 



 

Grid-connected: inverter 

 

 


