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                    Abstract
Temperature dependences of the photovoltaic characteristics of (p)a-Si/(i)a-Si:H/(n)c-Si singlecrystalline- silicon based heterojunction-with-intrinsic-thin-layer (HIT) solar cells have been measured in a temperature range of 80–420 K. The open-circuit voltage (V
                                OC), fill factor (FF) of the current–voltage (I–U) characteristic, and maximum output power (P
                                max) reach limiting values in the interval of 200–250 K on the background of monotonic growth in the short-circuit current (I
                                SC) in a temperature range of 80–400 K. At temperatures below this interval, the V
                                OC, FF, and P
                                max values exhibit a decrease. It is theoretically justified that a decrease in the photovoltaic energy conversion characteristics of solar cells observed on heating from 250 to 400 K is related to exponential growth in the intrinsic conductivity. At temperatures below 200 K, the I–U curve shape exhibits a change that is accompanied by a drop in V
                                OC. Possible factors that account for the decrease in V
                                OC, FF, and P
                                max are considered.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Review on Metallization Approaches for High-Efficiency Silicon Heterojunction Solar Cells
                                        
                                    

                                    
                                        Article
                                         Open access
                                         30 August 2022
                                    

                                

                                Yulian Zeng, Chen-Wei Peng, … Xiaodong Su

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Perovskite/silicon tandem solar cells–compositions for improved stability and power conversion efficiency
                                        
                                    

                                    
                                        Article
                                        
                                         22 November 2023
                                    

                                

                                Charles Marchant & René M. Williams

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        SCAPS-1D Device Simulation of Highly Efficient Perovskite Solar Cells Using Diverse Charge Transport Layers
                                        
                                    

                                    
                                        Article
                                        
                                         07 September 2023
                                    

                                

                                Mahananda Baro & Parijat Borgohain

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	K. Masuko, M. Shigematsu, T. Hashiguchi, et al., IEEE J. Photovolt. 4 (6), 1433 (2014).
Article 
    
                    Google Scholar 
                

	W. Shockey and H. J. Queisser, J. Appl. Phys. 32, 510 (1961).
Article 
    ADS 
    
                    Google Scholar 
                

	G. E. Pikus, Principles of the Theory of Semiconductor Devices (Nauka, Moscow, 1965) [in Russian].

                    Google Scholar 
                

	A. P. Gorban’, V. A. Zuev, V. P. Kostylyov, A. V. Sachenko, A. A. Serba, and V. V. Chernenko, in Optoelectronics and Semiconductor Technology, Ed. by S. A. Medvedev (Naukova Dumka, Kiev, 2001), Issue No. 36, pp. 161–165 [in Russian].

	A. V. Sachenko, A. I. Shkrebtii, R. M. Korkishko, V. P. Kostylyov, N. R. Kulish, and I. O. Sokolovskyi, Semiconductors 49(2), 264 (2015).
Article 
    ADS 
    
                    Google Scholar 
                

	A. V. Sachenko, Yu. V. Kryuchenko, A. V. Bobyl’, V. P. Kostyleyo, E. I. Terukov, D. A. Bogdanov, I. E. Panaiotti, I. O. Sokolovskyi, and D. L. Orekhov, Tech. Phys. Lett. 41 (5), 482 (2015).
Article 
    ADS 
    
                    Google Scholar 
                

	A. V. Sachenko, Yu. V. Kryuchenko, V. P. Kostylev, I. O. Sokolovskyi, A. S. Abramov, A. V. Bobyl’, I. E. Panaiotti, and E. I. Terukov, Semiconductors 50 (2), (2016).

                    Google Scholar 
                

	J. P. Donnelly and A. G. Milnes, Proc. IEEE 113, 1468 (1966).

                    Google Scholar 
                

	S. M. Sze and K. K. Ng, Physics of Semiconductor Devices, 3rd ed. (John Wiley & Sons, 2007).

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Lashkaryov Institute of Semiconductor Physics, National Academy of Sciences of Ukraine, 03028, Kyiv, Ukraine
A. V. Sachenko, Yu. V. Kryuchenko, V. P. Kostylyov, R. M. Korkishko & I. O. Sokolovskyi

	R&D Center for Thin-Film Technologies in Energetics, Ioffe Physical Technical Institute, Russian Academy of Sciences, St. Petersburg, 194064, Russia
A. S. Abramov, S. N. Abolmasov, D. A. Andronikov & E. I. Terukov

	Ioffe Physical Technical Institute, Russian Academy of Sciences, St. Petersburg, 194021, Russia
A. V. Bobyl’, I. E. Panaiotti, E. I. Terukov, A. S. Titov & M. Z. Shvarts


Authors	A. V. SachenkoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yu. V. KryuchenkoView author publications
You can also search for this author in
                        PubMed Google Scholar



	V. P. KostylyovView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. M. KorkishkoView author publications
You can also search for this author in
                        PubMed Google Scholar



	I. O. SokolovskyiView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. S. AbramovView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. N. AbolmasovView author publications
You can also search for this author in
                        PubMed Google Scholar



	D. A. AndronikovView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. V. Bobyl’View author publications
You can also search for this author in
                        PubMed Google Scholar



	I. E. PanaiottiView author publications
You can also search for this author in
                        PubMed Google Scholar



	E. I. TerukovView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. S. TitovView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. Z. ShvartsView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                A. V. Sachenko.


Additional information
Original Russian Text © A.V. Sachenko, Yu.V. Kryuchenko, V.P. Kostylyov, R.M. Korkishko, I.O. Sokolovskyi, A.S. Abramov, S.N. Abolmasov, D.A. Andronikov, A.V. Bobyl’, I.E. Panaiotti, E.I. Terukov, A.S. Titov, M.Z. Shvarts, 2016, published in Pis’ma v Zhurnal Tekhnicheskoi Fiziki, 2016, Vol. 42, No. 6, pp. 70–76.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Sachenko, A.V., Kryuchenko, Y.V., Kostylyov, V.P. et al. The temperature dependence of the characteristics of crystalline-silicon-based heterojunction solar cells.
                    Tech. Phys. Lett.  42, 313–316 (2016). https://doi.org/10.1134/S1063785016030305
Download citation
	Received: 11 November 2015

	Published: 15 May 2016

	Issue Date: March 2016

	DOI: https://doi.org/10.1134/S1063785016030305


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Solar Cell
	Fill Factor
	Technical Physic Letter
	Maximum Output Power
	Heterojunction Solar Cell








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.231.207.239
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    