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                    Abstract
In this paper, ATLAS 2D device simulator of SILVACO was used for device simulation of inverted-staggered thin film transistor using amorphous indium gallium zinc oxide as active layer (a-IGZO-TFT) with double active layers, based on the density of states (DOS) model of amorphous material. The change of device performance induced by the thickness variation of each active layer was studied, and the interface between double active layers was analyzed. The best performance was found when the interface was near the edge of the channel, by optimizing the thickness of each active layers, the high performance device of threshold voltage (V
                                th) = − 0.89 V, sub-threshold swing (SS)= 0.27, on/off current ratio (I
                                ON/I
                                OFF) = 6.98 × 1014 was obtained.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Simulation of the influence of the gate dielectric on amorphous indium-gallium-zinc oxide thin-film transistor reliability
                                        
                                    

                                    
                                        Article
                                        
                                         23 February 2019
                                    

                                

                                Mohamed Labed & Nouredine Sengouga

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        TCAD Simulation of Amorphous Indium-Gallium-Zinc Oxide Thin-Film Transistors
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2016
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Numerical Simulation and Optimization of An a-ITZO TFT Based on a Bi-Layer Gate Dielectrics
                                        
                                    

                                    
                                        Article
                                        
                                         03 December 2018
                                    

                                

                                Taki Eddine Taouririt, Afak Meftah & Nouredine Sengouga

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Liu P T, Chou Y T, Teng L F, Li F H, Fuh C S, Shieh H P D. Ambient stability enhancement of thin-film transistor with InGaZnO capped with InGaZnO:N bilayer stack channel layers. IEEE Electron Device Letters, 2011, 32(10): 1397–1399
Article 
    
                    Google Scholar 
                

	Marrs M A, Moyer C D, Bawolek E J, Cordova R J, Trujillo J, Raupp G B, Vogt B D. Control of threshold voltage and saturation mobility using dual-active-layer device based on amorphous mixed metal-oxide-semiconductor on flexible plastic substrates. IEEE Transactions on Electron Devices, 2011, 58(10): 3428–3434
Article 
    
                    Google Scholar 
                

	Kim S I, Kim C J. High performance oxide thin film transistors with double active layers. In: Proceedings of IEEE International Electron Devices Meeting, 2008

                    Google Scholar 
                

	Kim S I, Park J S, Kim C J, Park J C, Song I, Park Y S. High reliable and manufacturable gallium indium zinc oxide thin-film transistors using the double layers as an active layer. In: Journal of the Electrochemical Society, 2009, 156(3): H184–H187
Article 
    
                    Google Scholar 
                

	Maeng W J, Park J S, Kim H S, Lee K H, Park K B, Son K S, Kim T S, Kim E S, Ham Y N, Ryu M, Lee S Y. Photo and thermal stability enhancement of amorphous Hf-In-Zn-O thin-film transistors by the modulation of back channel composition. Applied Physics Letters, 2011, 98(7): 073503
Article 
    
                    Google Scholar 
                

	Kim C E, Moon P. Density-of-states modeling of solution-processed InGaZnO thin-film transistors. IEEE Electron Device Letters, 2010, 31(10): 1131–1133
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Kim Y, Bae M, Kim W, Kong D, Jung H K, Kim H, Kim S, Kim D M, Kim D H. Amorphous InGaZnO thin-film transistors-part I: complete extraction of density of states over the full subband-gap energy range. IEEE Transactions on Electron Devices, 2012, 59(10): 2689–2698
Article 
    
                    Google Scholar 
                

	Fung T C, Chuang C S, Chen C, Abe K, Cottle R, Townsend M, Kumomi H, Kanicki J. Two-dimensional numerical simulation of radio frequency sputter amorphous In-Ga-Zn-O thin-film transistors. Journal of Applied Physics, 2009, 106(8): 084511
Article 
    
                    Google Scholar 
                

	Bae H, Choi H, Oh S, Kim D H, Bae J, Kim J, Kim Y H, Kim D M. Extraction technique for intrinsic subgap DOS in a-IGZO TFTs by de-embedding the parasitic capacitance through the photonic C-V measurement. IEEE Electron Device Letters, 2013, 34(1): 57–59
Article 
    
                    Google Scholar 
                

	Bae M, Lee K M, Cho E S, Kwon H I, Kim D M, Kim D H. Analytical current and capacitance models for amorphous indium-gallium-zinc-oxide thin-film transistors. IEEE Transactions on Electron Devices, 2013, 60(10): 3465–3473
Article 
    
                    Google Scholar 
                

	Kim Y, Kim S, Kim W, Bae M, Jeong H K, Kong D, Choi S, Kim D M, Kim D H. Amorphous InGaZnO thin-film transistors—part II: modeling and simulation of negative bias illumination stress-induced instability. IEEE Transactions on Electron Devices, 2012, 59(10): 2699–2706
Article 
    
                    Google Scholar 
                

	Bae M, Kim Y, Kong D, Jeong H K, Kim W, Kim J, Hur I, Kim D M, Kim D H. Analytical models for drain current and gate capacitance in amorphous InGaZnO thin-film transistors with effective carrier density. IEEE Electron Device Letters, 2011, 32(11): 1546–1548
Article 
    
                    Google Scholar 
                

	Kim H S, Park J S, Jeong H K, Son K S, Kim T S, Seon J B, Lee E, Chung J G, Kim D H, Ryu M, Lee S Y. Density of states-based design of metal oxide thin-film transistors for high mobility and superior photostability. Applied Materials Interfaces, 2012, 4(10): 5416–5421
Article 
    
                    Google Scholar 
                

	Oldham W G, Milnes A G. Interface states in abrupt semiconductor heterojunctions. Solid-State Electronics, 1964, 7(2): 153–165
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	School of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan, 430074, China
Xiaoyue Li, Sheng Yin & Dong Xu


Authors	Xiaoyue LiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sheng YinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dong XuView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Sheng Yin.


Additional information

                                Xiaoyue Li, student, Huazhong University of Science and Technology, He studied in Huazhong University of Science and Technology, and received the B.S. degree in electronic science and technology, then studied in Huazhong University of Science and Technology for the M.Eng. degree in microelectronic and solid state electronic. His research interests focus on amorphous oxide semiconductor thin film transistors.

                                Sheng YIN, associate professor, Huazhong University of Science and Technology. He studied in Huazhong University of Science and Technology, and received the B.S. degree in semiconductor physics and devices, the M.Eng. degree in electronic science and technology and the Ph.D. degree in microelectronics and solid state electronics. His research interests focus on flat panel displays including a-Si thin film transistors, LTPS thin film transistors, amorphous oxide semiconductor thin film transistors, AM-LCDs and AM-OLEDs.

                                Dong Xu, student, Huazhong University of Science and Technology. He studied in Huazhong University of Science and Technology, and received the B.S. degree in electronic science and technology, then studied in Huazhong University of Science and Technology for the M.Eng. degree in microelectronic and solid state electronic. His research interests focus on amorphous oxide semiconductor thin film transistors.


Rights and permissions
Reprints and permissions


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



Cite this article
Li, X., Yin, S. & Xu, D. Simulation study on the active layer thickness and the interface of a-IGZO-TFT with double active layers.
                    Front. Optoelectron. 8, 445–450 (2015). https://doi.org/10.1007/s12200-014-0451-1
Download citation
	Received: 06 June 2014

	Accepted: 21 July 2014

	Published: 04 November 2014

	Issue Date: December 2015

	DOI: https://doi.org/10.1007/s12200-014-0451-1


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
	amorphous indium gallium zinc oxide (a-IGZO)
	double active layers
	interface
	density of states (DOS)
	ATLAS








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.82.145.95
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    