
SPRINGER SERIES IN MATERIALS SCIENCE   107

Daniel A. Bernards
Róisín M. Owens
George G. Malliaras
Editors

Organic
Semiconductors
in Sensor
Applications



  

  



  

 

          

            
         
             
            
     

  
  
     

   
  
     
    

   
   
    
  

   
  
    
  

    
  

    
  
    
       

    
  
  
  

    
     
  

  
  

  

    
  
     

   
     

     
 

         

    

  



   
 


  



   

       

  

 

 

  
  
     
 
   

    
  
   
 
   
    

  
   
   
 
  

  
  
 
 
  

 

      

  

                 

                  
            
                  
                 
                
     

       


    

               
                   
      

          
    
     

           

     



   

      

    
    

 
      

     
   









            
            
           
           
          
           
          
            
         

          
        
           
          
        

        
             
           
          
        
           
          

           
         
          

           
          
          
         
          



 

        
         
           

        
           
  

          
          
           
            
          
          
            
          
     
           
          
 

          
            
              

     
 

 





    
      
     
                                                   
                                   

                      
                                          

                            
                                  

                                               
                                               
                                           
                                            
                              

                                         
                                            
                                                       

   
           
     
                                            

                             
     

                                      
                                           

                                      
     

                                           
            
                   



 

                              
                     
                                         

                   
                                         
                                                       

    
     
 
     
                                                   

                             
        
              

                                         
                               
     

                       
                                                  
                                          
                                    

                                          
                  
    

                       
                                                

                                           
                                         
          

                                  
                                                       

     
 
         
                                                   

                               
                             

                                                    
                                        



 

           
                                   

                                    
                        
             
                 

                                                   
                      
                     
                

                                          
                                                       

    
  
         
                                                   

                           
      

                                                
                                       
                                         
                                                 

                                                
                                  
                

                                                       

      

         
                                                   

                                     

                                        
               
                        

                                       
                                                

                                                    
                                                       



 

     
     
         
       

                                             
                              
                                                
                                                  
                                             
                            

                            
                        
                            

                   
                                             
                                           

                                         
              
                
                            
                                     

            
     

                      
     

                               
                                                   

        
     
                                           

      
                                                 

       
                                               

                               
                                            
                                                       

    
    
     
                                                   
                          

                                         
                                      



 

                             
                                         

        
                                                   

                                     
                                                       

   
    
 
       
       
      

                                                    
     

                                  
      

                    
                   
                                   

                

                                  
                                           
                                     

      
                                         
               
                               
                               

                                              
                                                

                                                       
                                                       

                                                           





 
   
  

   

 
  
   
  
    

 
  
  
   

 
  
 
   

 
   
  
 
 
  

 
  
  
  
   
 

 
  
  
 
   

 
   
  
 
 
   

 
    

   
   
   

 
  
  
  
   
 



 

 
  
  
 
   

 
  
  
 
   

 
  
 
   

 
   
  
 
 
   

 
   
   
    
   

 
   
 
  
   

 
   
  
 
 
  

 
  
  
   

 
   
 
  
   

 
   
   
  

 
  
 
   

 
  
  
   

 
  
  
   
   
   

 
  
  
  
   
 

 
   
   

 
  
  
   



 

 
  
  
  
   
 

 
  
  

   

 
  
  
   

 
   
 
  
   

 
 
    
   
   

 
  
  
   

 
   
   
  

 
  
 
   

 
  
  

   

 
    
  
   
   

 
  
  
   
   
   





   
     


    

 

        
        
     
         
         

        

   
         
          

           
           
          
 

         
      
         
         
         
       
          
          
        
     

         
    
          



     



 





 



 

          
 

















         

          
          
          
            
            
          
         
           
        
            

    

     

          
           
          
           
         
         
        
        



         


 





























         

        
    

       
          
           
         
           
            
        
           
            
            
            
           
             
             
         
   

          
           
          

        
            
          
         
          
   



     


 







































        


 





















 

 











          
 

            
           
          
            



         





 





 















































         



 





 




















 














 

         

           
           

           
     
         



     

            
      

           
          

  

        
        
        
           

            
           
           
           
          
         
             
          
         
 

     

          
            
         
         
        



         

 












 







          
    

 
             
        

           
            
            
          


           
           
           
            
            
              
        
           

          
           



     

               
               
           
  

           
            
    

           
         
          
             
         
         

     
            
        
        
          
            
            
          
         
            
           
         

         
         
           
            

    


 


       

         


  



         

        
      

       
           
         
            

        
          
            
            
           
           
         
           
           
          
           
           
          
        
       

     

         
        
           
          
         
            



     

      
          

     
         

         
           
           
     

         
          
            
            
 
          
   




     

  


      

          
          



         

       

           
           
            
      

         
          
          
             
           
           
            
            
         

          
           
            
            
            
           

             
            

              
            
          
             
          
            
         
            
            
         



     

 









 

 

 

        

             
  
              
       

          
     
 

        
   

      
           
             



         

            
        
                   
               
             
         
 

          
            
         
            
             
           
             

        
           
            
        
            
         
          
           
          
           
           
     
           
         
        
          
            
           
              



     

          
    

        
          
      

            
          
            
           
          
           
              

      
      

 
          

    
          
         
          
            
             
                 
               
               
            
               
                
               
           

  
           
      

       

      
  
 
           
           
         

            



         































 




 





       

         
          

          
         

  
            

            
  
            

          

           
         
            
          
        
            

             
         

    

  

             
          
          
            



     

             
          
         
          
        
           
           

           
          
          
 

            
            

             
             
          
     


