
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Transactions on Electrical and Electronic Materials

	
                        Article

Physical Modeling on Effective Traps Density Near the Conduction Band Dependence of Electrical Characteristics of Amorphous Indium Gallium Zinc Oxide Thin-Film Transistors


                    	Regular Paper
	
                            Published: 04 January 2021
                        


                    	
                            Volume 22, pages 645–650, (2021)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Transactions on Electrical and Electronic Materials
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Abdelhafid Marroun 
            ORCID: orcid.org/0000-0002-2124-81151, 
	Naima Amar Touhami1 & 
	Taj-eddin El Hamadi1 


                        
    

                        
                            	
            
                
            382 Accesses

        
	
            
                
            2 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
An (a-IGZO TFT) is modeled through experimental-based (a-IGZO TFTs) using (TCAD) simulator. A parametric study is performed on the numerical fit of the designed (a-IGZO TFT) current–voltage (I/V) characteristics, to obtain the near conduction band defects parameters optimal values, and to investigate the effect of the near band defects caused by oxygen vacancies on the (a-IGZO TFTs) output parameters. A new model approach is proposed for simulating (a-IGZO) electrical properties. The proposed model is known as a density of state models (DOS), and it is composed of two principal components, conduction band tail \(\left( {g_{ct}^{A} \left( E \right)} \right)\) and Gaussian distributed donor-like \(\left( {g_{G}^{D} \left( E \right)} \right)\). The study of the presented (DOS) models is based on both conduction band tail elements that are known as tail acceptor density (\(g_{ta}\)) as well as tail acceptor energy (\(E_{a}\)), and Gaussian distributed donor-like elements which are donor gaussian energy (\(E_{D}\)) and donor gaussian distribution (\(g_{gd}\)). Results show that the tail acceptor states defects (\(g_{ta}\), \(E_{a}\)) near the conduction band is the cause of the mobility and gaussian donor distribution degradation near the conduction band, and it has a major impact on changes that occur in the subthreshold region data [threshold voltage (Vth), subthreshold swing (SS), and on-state/off-states current ratio (Ion/Ioff)].
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