
 


  
    



   

    

   

    

   

   

   

   

    

   

   

   

   

   

   

   

   

   

   

   

   

   

    

   

    

   

   

   



   

   

   

   

   
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

  

  

  

    

    

    

   

          

           

 





          

   

    

  



             

  

           



  

    

   

   

   

    

    

    

   

     

           

    

   

             
 

     
         
      
         
       


       


               
 



        
           


             
 

 
 

 
 

        
   

 

 

 

  


 

           

   

 

 

   

     

    

   

          

 



         

 

  

 

          

  



         



 

 

 
 

 
 
 

 

 

 

 
 

 
 
  

 

 







    

 
 
  

 

             
    

 

 
 

  

   

   

    

    

      
 
           
             
 
            
  





 

      

         

              

           

  

        

 

      

 

 

  

  

  

   

   

   

          


   





              

“Thermodynamics, Statistical and Mathematical Physics”  

“Statistical and Mathematical Physics”.

             







 
      
 


              
“Quantum Mechanics and Spectroscopy”  “  



Molecular Physics”     “Atomic Physics Lab”  
“Quantum Mechanics and Spectroscopy ”

 


          

          

  



 

 



 

   

 



found that the knowledge of computational software is the necessity of today’s




  

  

  

   

 
   
              



 
 –   

  –  
 
            




             
          
        
            

          
 
    
            
 

           
 
 


             
   

          

            

    

    



 

   

  

  

  

 
  



–            
–         
     

   

 





  


   
  

  

  



   


  


  

  

  

 

  

    

           


 
 

 




            


 
  


     
 

 
 
 






 


 

 
 


  

         
        
             
           
 

 





 





 


 




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


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         

     
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



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





     


     


      


    
   
    
 

   


 
     
  


  
    


     





 



     
  
   


  

 


   
   
   




 

 

    

  
 


  


 




 


 



 

 


 

 
 




methods used in BJTs and FET’s
 
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
  Halkias, “Integrated

Electronics,” TMH Publications
 Robert Baylsted, “Electronics

Devices,” PHI Publications

 Malvino Leach, “Principle of

Electronics,” Tata Mg Hills

 
     
   
    
  

     
   
    


    
   



    
   
 


 

 

    
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

  
   



    

   
 



     
   
   
 



     
   
   



  
    
   
   
 



 






    

    


     


    
    







 




 




 
 





 



  



   



 GaonkerR.S., “Microprocessor



8085/8080”, 2nd Edition, New
 


 Douglas V. Hall, “Microprocessor
and Interfacing”, Mc




 Short K.L. , “Microprocessor and

Programmed Logic”, 2nd Edition,
 


 Ram B. , “Fundamentals of

Microcomputer”, 5th rev ed.,


 Verma Seema, “8085

Interfacing and Applications”,



 
  
  
   
  


     
 
 

     
 
  

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    
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  
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  




 



    
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      


  


     


 



 


 Analyze Maxwell’s equation in
  
    


    
   
     
  


   
   
  
  


   
 




   
   
   
    
 curl). Maxwell’s equations
    
   



 
   
   
  




   
  
   
   
   



    

    




    



  


        
 
  


 
 

     
    


       
  
  


 
     
  


    
   


  
 


    

      


 
    



 
 
 
     


  


     


     


  




    


     




    
    

   
   
    



     


   
 



    

   

      

    




     

   
    



   
 


   
   
 


   
 
   


    

   
   


    
  


     



   


  


    

  


     


   


     


 
 
 
 
 
 
 
     


     






 

 
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
                   


   


   


  





  


  
  
                      

 
   


     




  
 

  

 
           






        




           




    
 


    




    
 


    







   
 


     








   
 


 


   






 

   
 


  
 


   







   
 


  
  


   

  


   


   

         



   

 
           



 


        




       –     




      
  


    




      
  


    




 


   
 


    




  


   
  


  


   




 



   
 


   


   




  



   
  


   
  


   

  


   
   


   

         



   
 

           
   –            



 


          





 

   
 
 

   


   




 


   
   


   


   

            
            
           
            
           

         

  
  

           
  –            
 


   


          

   


   


   
 


   


   







   
  


   


   

           
           
           





    
  


   





    
  


   

           





    
 


   

         



    

 
          

   


         


  

   
  

   

 


  
  


   

         


   
 


   

        
         
     
  


  



   

     


 


   

    
        

   



  

 
           

  


         


  

    
  

   

        


   

        
         
         
     


   

  
    


  
    

     
     

    
        

   

   
 

          
        


  


  


   

     
     

     
    
    

     


  
    

        
    



   

 
          

         
         
   
   
   
        

   

 






 

  
   
    
    
    
    
  
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 



     
 




   


   
  
  


  
  


   


 





      
     

 

      
    

      
     



  
 


     
    


      
   
    


       
   


 

  
   
    


      

   
  


 



   
   

    
  
 


  
 
 
 


  
 

 






     


      



 
    


     


  
  

    
    
 

         
    
    




 
 


    


     


     
    


      
    


      
 


     
   



    
  
  
  




   
    
  
   



 
   
   
 


 

 

   
  

   
   


   
  
  
 
  

  
  


  









   
  
 
 
  
   
 


 



   
   

 





 




 
 



 





     


 
 

 


     
    


      
   
   


      




 
  


   
   


    
    
    


   
  


      
 



     
   
   
 


     
   
  









 



   
   

  
 
  


  
 
 


   
  



   
 
 



 





      
    
   

 
   

   
   

  


    
   

   


   
    

 


      
   



     
   
   
 

     
   


      
  
  


    
   


   
 



    
    
   
 




 




   
 

  
 
 
  


      


      


      


  



 

  















    
 
  
   


  
  
 
 
 

      
    


       
    


       


      


 




 




   
   

   
 
 
 



   
  
  
 
 


   
  
 


 






    


     
    

 
   

 
    
   



    
     
     


 
    


      
     


   
     




   
  
   
    


   
    
   
 






                        





 

  

 
  
 
 


 
 
  
 


  
  
  



 


     


     
     


     
     


       


 
 
   


 
 


    


     


     
     


     
     


       


 
 
 


 
 
 






 


   


   
  
  


   
  


 
 



 





 


   
   

 






 –  
   
      
   
    
 –  

   


     
     
    
    
    
   

    












 












 



     


     

    
     
    
     



    
   

–   
  
   
    
  
   
   
   
    
   
 
     
  –
  
    – 
 –    


 

  
   
   
   

 
    
    
     







   
 – 
  
–  –   
 –    –

 

 – 
    
 


     
   

      
   
   
   
   
    

    
    
    








   

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   
  



   
  
    



   
 


 





   
 

  
 
 












   


   








 


   
   

 





 Analyze Maxwell’s


 



 










    
  
   
    
    
     

     
 
    







 










    
     
    
   
     
      
    







   
    
     
     
     
    
   
   

    
     








    
   


      
   


       
   



     
   
 

  
   


   
   
  

      
 
  

 

   
  
   


    
   
 


    






 



   
   

 



 




 



 




   
   
    
    
    


     

   
       
     





    
     

     
    
    
    
   
   
   
 















  








  
   
    
 
 
  
     
    
   
     
     



 
      


     
   
     
    
    
    
       
 





    
     
   
     
    

    
  
    
     

  



    – 
   – 
 –    



   
     
    
       







     

   
    

   
     


    
   
 
 

 
     
  
  

     
     


   
 
    
 

    
  
    






      
     
 


 

 

   


   
  
  
 
  
 


   
 
  


   
  
 



 


     


 
 
 


 
 
 
 
 
 
      



 


     


 
 
 


  
 
 
 


     












 


   
   

 





 




 






 


    
   
   
  
    
   
    
    

    
   

   
  
     
   –  
      
     
    
     


   
   

     
    

      
    

     
   















   



   
    
    
   
     
     
   



   

  
   
 
    

     
   
     



   
  
   
   
   
 
     
     



    
    
     
   
     
    –



    
     
    



   

     
 

  

  
 
     
  
 
    
   


      
    
   
 

      
    
   
 

     
   
 


   
    



     
 


 



   

 
  
  
  
 
  
 
 
 
  
 
 


   
  
 


 
 
 
 
  
 


  









 


   
   

 
 
  
 
 
 
 



     
   
    

      
     
  
     
      



     
   
    

      

     
     
   
    










   
  

  
 


   
 


  
 
 
 



      
     
   
    
     
    
     

 
    





     
   
     


    



    
  
 








    
  
   
     
  
   
     

   
    
   
   
 


      
 
   
     

   
    
   
  
 
      
 








     

    


  
   
      



      
    


       
    



       
    


 
 

 


 

 



       

  



 












 




  



 
 
 


 


 

range of gain ‘k for stability.

  


 







 


   
   

 




 




 




 




    
   
    
    
    
   
   
    

     
    
   
    
     
    
    







 









    
    

  
   
  
   
   
    
  








   –

    

    
   
   

    
 
   –  

     
     





  
 
   
 
    
     

  



   
     
 

    
   


      
   


     
   
   
 


    
   
    
   
 


      

   


      



  


     
 



 


   
   

  
 

  


  
  
  


   
 
 




  
 

 






    
  
   
     
    
   






  
    
  
   
     
 
     


  








    
     
    

    
    
   




    
      
    
    


    
      
    

    
 
     
   
   
    









   
  
      
    
   


   
    

    
     









  



    
   
     
    
   
    
   
   
     
    
   
     
   


 
  
    
 
     

    
     

    



      
    


    
    


      
  
 

     
   


 
   
     
 


     
   
   
 


  
  
  


        



  

  
  
  
 
 


   
  


  
 
 
  


     


      


 
  
      


 
    


 
      


 
    


     


      


 
 
      


 
    


  
     


 
    











     
   

  
  
  
  


   
  


   
  
 
 


  

 





 


   
   

 










    
   
    
     
     
      
     
    




   
    

   
    
  
   
   












 




 






 






    


   
    

    



    
     
    
    
      
    
     
    
   
 


    
      
     

     
 

   
    

    
    

    









   
     


     
   
   
    
    



 
     
   





    
    









    

   
 
   
   

   


      
     


   
    


       
 




 
  

    
 
      


  
   


 
     
    
 


     
 
   
 


   
   


 


   


    
   


 


   
  


  
 
 
  


 


 


 





     
   

 






 






 
   

    
   

dry), Diffusion Fick’s law, chemical vapor
    
    






 










    
      
     
     





 





 


    
    




     

    

     


   
    
  




  
     
   
 

 
    

      

      
  

    
 
 



     
 

     
   
 


    
 

     
    
 

       
   
   
 

     

 

     
 


   
 
    




      



   



      
   
 


 


   

 
    


  
  
  
 
 
  


   
 
  



      


      


      
    


      


      


      


  


     


  


     


      


       


       











  




   
   

   
 


   
  


   
 



 




    
  
 

     
 


    
   


    


  
   


     
   
 

   

 

     
   






   
    


    
    




 





   


  
  
 

  
  
 
   
  
 
 


 
  


  







     
   

  

 


  
  
  


  
  
  


  

  

  

 







  



 


   
   

 
  

  
  
  


  



   



 





 Leslie Cromwell: “Biomedical
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   
 
   
 




   
  
   

  
 

 





    
 

   


     



   
    
   


   
   
 


    
 


      
  



    
  
    
  
   



     








  
   
 




 


   
   

  
 
 
 


   
  
  


   
 
  
  


 





     


 
   



     




     
  


    


   
 


       


  




     
   


  
    
   


    
   


   
   


  
  


    
  
   


         
   


     
    


 


   
   

   


 

 





    
  


     
   




  


   
  


   

  


   


 
 
 



     
   



     
  

     


     
   
  

    
 


     
    



   
   
   


 


   
   

 




 



 


 



 





     

  

      



  
    


      



      
   



     

Robert O’Donnell, Massachusetts
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     
     
    

     


      
   
   
 

      
    
   
 

      
   


     
    
 


  
   



    




    




    
      
 


 


   
   

  
 
 
 
  
  
 
 


  
 
 
  


  
 
  
  


 




 
       
 
     

  



    
   
   


      
  

      
   
    



     
   
   


    
   
   
  
   


 





 






   
 –      –
    –
    







 



 




 





    

   
     –

   
   – 
–  – 





  
   
    

  
   
    
    


 –  –
   –   –





   
    
   
   –  

   
     
     –
   –  

  – 
 –    
  – 


 
     

  



 
  


         
    


        


      
    


 



 
    



 


   
   

 





 




 








     

   
    
    
  
   
    

     





 



 




  
   
  
   

      
     
    
    





   





     
    
    
     
    

   



    
   
    

    


    
 



     
   
   


  
 

    
 
  


    
   
   
 


      
 
      
  


 


   
   

 




 




 


     
    
     
    
  
   
   
     
    
     
      
     




 













   
    
   
    
     
    
   
     



     
    
   
    
    
 
    
    
    
   
   
     
      
    





   
   
      
     –
  
    
 
    
     
   
      




 
     
    

     


    



      



 
   
    


 
     
 


       
    
   
 


  


 



 



  




 







    
    
  

     







   
 


   
     

   
    

   
   

   
    



    
   
   
     





    


    
   
   


      
   
     


      
  
 

 


 
      
        
     
     
       
      
   
      
     
      
     
    
 

   
     







    
  



    
 
   
    









 


 
       
     
Student will learn about the ‘things’ that get
       

–       
      

      
     
     
      
      
       







      




     
    
 



 


      
     
    
      
      
     
     

     
     
   
       

      







      


   
 
 



 


      
   

     
   
 
     
   

     
 
      
     
      

     
    
     
      
 

 
       



     
    



 


        

     
  
   
    







  
      
   
   
     
       
    
    
    
   
    
    


   
   



 





        
   
      
    


     
    
   
     
   
 
    







    



 




        
    
   
      
   
      
    







    
   
    
    


     
  




   







 
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                   


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  
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




     
 

 



     


    

           
           
          
   


   


   

           
 

   
    


   

           
   


   

 


   

   


   

          




 



    



    

   


        

   


        

  


    



   

  


    

 

   

           
            
 

   



    

   


         

           
          
     

         





 



    



    

            
            
   


         

   


         

            
   


          

 
    




   

 
    




   

  


        

         
    

         



 




    



    

           




         

     





 

     


      

          



    




   

     
 


   

          

    
    
    



     

    

    

    

    

  

  

 








 
 

 


  



      

 


  








 


   


   
   


    
 
  

  


    
  
  





   
   
    
    
    

 
     

   
       
     






     
  

   
    
 
   
    
   
   







  
   
    
 
 
  
     
    
   
     
     
 



    
     
   
    
   
     
    
    
    
   
    
      







    
     


 –
 – 







   
     
    

    
  
    
     
 
  


 –    
     
     


     
   

 


     

   
    

    
     


    
   
 
 

 
     
    
  

     
 


     
   
    
  

     

    



   
     
 




 
 

   


   
  
  
 
  


 


     


 
 
 


     


    


 
 
     











 


   
 
  


   
  
 



 
 
 
 
 
 
      



  
 
 
 
    



     


 



   


 
 


   
 
 

  
 


 





    
     


  


 


     


   
     


  


  
   
  

 
     
  



     
   


    
  
  


     
    


   
  
   




 




   
 

   
   


  







   
  
  
 
  

  
  


   
  
 
 
  
   
 




 



   


   
  
  


  
  


   







   
   
     
     

  
    

    
   

   
 
    
    
    









   



    
    
    
   

   
    
   
   
    
    
    

 
   

   
    




 

    
  
    

     
Terms of S, Q, ω
   
    
   
    
   
and Reciprocity, Thevenin’s Theorem and
Norton’s Theorem
 
    
   
  
   
   






 
       
     


  
    


      
   
  



      
    




      
   
   
 


  
   
   
   



 


   


 





 

 






    
  
   
     
    
   





    
  
   
   
   
    
   
   

  










 






  


    
     
    

    
    
   




    
 
    
    
  
      
    
   
      

   
   
    
    
   
   
   









   
   
      
    
   
  



   


    


     
   
     
    
   
    
   
   
     
   
   

  










 
  
    
 
     

    
     

    


 
     
     


    
  


      
   
 

     
   


 
    

  


  
   
   
 


 
     
   


 
 

   


  
  
  
 
 


   
  



     


      


  
 
      


 
    



     


    


 
 
      


       
    












  
 
 
  


  
      


 
    


       
     


 
    


 




   


  
 
  


  
 
 
 

   
  








   
   

     
    
 

     
    
     
   
     
    


 



  
 
   
     
    
    
   
 
  
    


    
      
   
   
   
   
   


  
  
    
    


   










  
  



  








   
    
   
     
  
  
  
   
    
    

  
    

 

  
   
   
     
 
    
   
   
    
    






 
   
   
  
    
  
     
 

    
     
  



     
   
   
   
     

    
     










      
  
 
   
 

 
  
 

 
      
  
  
      


     
   


      









    
  


    
  


    


  
    


    
   


   
   
 


   
   
  
  


 




   
 

  
 
 
  


    
 
  
   


  
  
 
 
 

  
 
 
 
 
 
 
 
 





 


   


 
 


     
   
    

      


     
   

    
  









  
 
 
 
 


   
  

  
 


   
 


     
  
     
      



     
     
    
    



      
     
   
    
     
    
     

 
    





     
   
   

    
    
   


    
  
 








    
  
  
   
  
   
     

   
    
   
   
 


     
  
   
     

   
   
 
      
   


  








     

    


  
   

 
      
    


 
    



      




 
   



 


 


 





 




 



  



       


 

 


 


 



 



 

range of gain ‘k for stability.

 


  











 


  







 



  







     


   
  
  

 








   
  


 
 



 


   


   
  
 
  



   
  
   
  
  


   
 
 
 


 

 


  
     
    
 

 
    

      

      
  

    
 
 


 
    
 

      
   
    


     
   


   
   
   


       
   

 

    
    
 


  
    
 

    
    
    






  
   



  
   
 


     
 

    


  
  
  
 
 
  


   
 
  



      


      


      
    


      


     
     


 


     


     


      



     


     



 


 


   








  


  








 


   



 –  


     






   
 
   
 
 


  
 
 
  
 
  
 
   
 
  


   


   
      
   
    
 –  

   
     


    
    
    
   
   

    
     
    


    








    
   

–   
  
   
    
  
   
   
   
    
   
 
     
  –
  
    – 
 –    


 
   
   
   
  
   

   
   

   







   
 – 
  
–  –   


    
    
    








 –    –

 

 – 
    
 


   
   
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 
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
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
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     
  
   






 



   
  

 
 
 


 
 

  








 


  
   
  

 


  
 
 
 
 


 
  


 




   


 
 
 


   
   


 

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 
    
  
  
   
   
   
    
   









   



     
   
    
    
  
   






    
     
   
     
  
 
  




 
    
  


   
  
     


    
  


        
   
    


      


  

  


  




   

   
  
    
   
  










  
 
  


  
    






     
   
    


    
    
    
    
  





   
    
     
   

   

  
   





 
  
 
   
  


    
   
   


    



   


    
   
   
   



  
   
  
  



    
    
   
   



 


   


  
  
 
 
   
 
   
   
 


   
  

   
 
 
    




   
     
  
   
    
 
    
    

    
     









   
     
     
   
   
    






  

 
   
 









     
    
   
    
    
    
  
  
    
     
   
    




 
   
    
   


    
  


      
  



   
  
   

   




  






 


   


  
  
 

   
  
   

  
  
  
  





The ‘Top down’ and ‘Bottom up’
  
   
    
    

     
    
  



 





 
   
    
    
    
    
  
   
  
   





  
  
   
  
  
   
    
   
  
    
    



  
     



   


     
 
   


   
   
 

   
  


    
   


   
  
  
   


       
   


    
   
 


 


   
 

   
  
 
   


   
  


   




   
    
  

    
     

    
   
   
    
   







 


    





    
   
     
     
    
   
   
  
   

    





    
    
   
       





 
  
   


     
   
  

    
  


     
    



  
   
   




     



   
   
  


   
 


   





   
     
    

     
   
      
   
    
    
 

   
    
   
      
     
    



 





  
    
    
     
 
   

   
    
    
   
   
     

  










  

    

    


  
    
   
   

  




 
    
   
  


      
  


      
   



     

Dr. Robert O’Donnell, Massachusetts
  




  




    







 



 



 




 




    
    
  

     
    



   
   


 


   
    

   
   

   
    



    
   
   


 
    


    
   



      
  



  


      
  
   


 


   


   
 


 
  


   
  



     
   
    

      
     
    















    
   
   
   
   

     
   
   
     




 
    
     
 
   
   
     
    
   
    







    

  
 

     
 


    

  


   
 

   
  
 

    
   


 
     
   
 

     

 

   
 
  

     
   


 


   


   
 
 
 
 
  
 


  
 

 


   
  






    
 – 
 –   – 
     –
  –   –

 – 
     
   –
–








   
 – Beer’s law UV – 
 –   
   –  
 –   –
   – 
 –  
 –  






 –   
 – 




    

 –   – 
 –  – 
   – 
  –   –
 – 
   




 
     
   
    


    
    
 

    
  
 

    

   


    
   


   
   
   



    
    
   
  




 


   


  
 
 
 
  
  


  
 
 


   

  





    
   

    
   
   

   

     
    
    









   
   
   
     
    

   
   
     
    





   
   
     

   
   
      
    


  



     
   
   


     
    


      
   
   



  
    
   

    
   
   
  
   


  


   


 
   


 
  
  


     




     
    
     
    
  
   
   
     
    
     
      
     
   
    
   
    















     
    
   
     



     
    
   
    
    
 
    
    
    
   
   
     
      
    





   
   
      
     –
  
    
      
    
    
   
      


 
     
    

     
 

 
    
   


  




   
    


  
   



      
    
  
  


     


  
 
 

   
   



   
   




 
  

    
   
    
      
      

    
   
    
 








 
   
     
  
    
  
     
   
    
 
    
    
   
    



  

    
    
    
    
 
  




 
   

  
    
 

     
   
  
   




 
 
   
 
 

 
    
  
 

      
   


     
    
   


     






    




  
      
 


     


   
 
  
  


   
   
    


   
  
  
   
  





 
    
   

    
   
  
   
    
    
   









  
  
 
   
   

    
    
    
    
   





   
     
    



    
     

    
    
    
   




 
  
   
   


    
   


    
   
   



    
   
   
 


  
   
      
 


 





 



  







   
 –      –
    –
    
    

   
    







 




 





– 
    
    –
 –  –  





  
   
    

  
   
    
    

  
  – 
 – 
–  – 




   
    
   
   –  

   

     –
 – 

    –
  –  
  
 – 




 
    
   
  



   


     


 
 


    
    


      
    


      
    


 
    
   
 

     


  
  
 
 
 
 
 


    
  
  


  
 
  





   
 

   
   
   
  

   
   
   
   
    










      
     
 



      
     
    

   


    

    





 

   
   

    

   
     


    
 



 
   
  


     
  


 
   


     
  
 

 
     



    
 


     
  
  
   


     
   



 


   


   
   


  
  


 
 



    
   
    
    
    
   
   
    

     
    
   
    
     
    
    





 








 
    
    

  
   
  
   
   
    





  



   –

    

    
   
   

    
 
   –  

     
     





  
 
   
 
    
     

  


 
   

 

    
   


  
   


     
   
   
 


    
   
    
   
 


      



   
    


   
  


    
  



 


 

     
     

       
     
     
 
    

      
 
     
     
   
 
    
  
     








    
  



   
  
  
  










  


 

      
       
     
world. Student will learn about the ‘things’

       
 –    
        
     
      
     
    
 










      




     
   
 



 


 

     
   
    
     

     
 
     
    








     
   

    

      


  
 




 

 

     
   
      
    
   
   
     
    
   
     
    
       


     
      
     
   
    
     

    








   





     
    



 


 

 
    
     
     
      

     
   
     
   

     
       
   
    
    
  

    








 
 



 



 


   
     

    
     

    
   








       

  
   


  



 




 


    


  
    
 
   
   
   
     
    








  





   




 




   
   

   
 
 
 




   
 
    
     
   
    
    



   
  
  
  
  


   
  
 


    




    
    
   
     
   
   
   
  
    





   
   
    
    
   
   
    
 
   
   
      
     


    
  
     


      
   
 

      
 




   
    




  

   
    



  
 
   
 








 
                    
  
                 
                  
                     



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  


 
  
  


     eering and management principles and apply these to one’s own


                   







   

 

           

             

 
   


     
   


   

              

 
   


     
   


   

             

    


   
    


   

                 

 
  


     
  


   

         

         



   

 

            

 



     



   

 



     



   

             

             

             

                 

             

           
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
 

    







   “Application  
Integrated Circuits”   


  
   




    
   
    
   
 



 



 

   
  

   
 
 


   
   
 

  


   
  
 


    
  


      


       
 


 
  


      
    


      
    


     
    


  
    


 
   


 
   


       
   


       
   












     
   


      
   


      
   
  



   
  


      
    
  



    
  


      




   


     
    


    
    


     
    


 


   
 

  








 



 



 
 



 






      




 


   


         


 


  
 

  
 


 
  


  




     
     
   



      
   
   
  




 






   
  

  


  


 
   
 




      


      


      
    
 

 


     

      


      
 

      
    


 




 



   
 


  

 



   
 


   
  
  


   
  
  







 







   
 

 






 






 




 






 S. M. SZE “Semiconductor Devices
Physics and Technology” 2nd Edition


      
Banerjee “Solid State Electronics
devices” Pearson Education

      
“CMOS Digital Integrated Circuits


 Sedra/Smith” Microelectronics
Circuits” forth edition 

 


  
 


   
  
  


     
   
    
 

    
  




     


   


     
   





  
   
 


 





   
 

 




 




 




 
 


 






      
 


      



    




    
    


       
    


         
    
    



     
    


       
    


     
   


     
    
     


      
     
     


      
    
     



     
 

  


 




   
  


     


     

    
 






 

 
 



    
  
 


 
 
 



 


      


       


     


      


      


 
    


     



   

    
    


     
    

    


     

   
    
      


 
     
    


      
    


   
    


 


 
      
    
  


 
    
     


     












       
    
      

     


     
     


      
   
     
    
 

      
 


      
  
    


 



   
 

    
   
 
  
  
   
 


 

   
  

 






    
“Analog VLSI signal and Information
processing”, McGraw


   “Application  
Integrated Circuits”   


     






      
 


 
    
    


    
    


     






  

  

  
 
  


    
“Analog VLSI Design   
CMOS” Prentice Hall, 1998.

      
“Noel K.Strader, VLSI Design
    
Circuits”, Mc Graw Hill International


    
“Design of Analog 
   
signal processing”,  


   “VLSI Circuits and
Systems in Silicon”, McGraw Hill,


 
Uranesic, “Field Programmable Gate
Arrays” 


     
“  
Processing “, Mc Graw Hill, 1994.

        
Kailath, “VLSI and Modern Signal
Processing”, Prentice Hall, 1985.

     


       
     
 

       
    
    
 

   
    
   
    


     
    
   
  



  
   
   
 


 



   
 

  
 
  


  
 

 






     
    


   
 


  
    


     
   
    





  
  
  


  
  
  
 

 




   
    


       
   
   
  


     
   


      
  
  



    
     
 

      
    
    
    


   
    
 



        
    
   
  
  


 



 

   
  

   


   
   


  
  
 
   
  


      
     

      
 

 


 


 


 


     


     


      


      


      


    









 
 


     


     


     
 

    


 



   
 

   
  
 
  


   
 
   


  
  

  


  

 





 



   
 

  
  
 
  



 

 






   


 
Frequency Integrated Circuits”,



     


      
  
 

 



  
 
 


  
 
  


    
 
   


     



    
     


   
    
 



      
     
   
  


     
   
 



 


   
 

 
 




   
 


   
  
  


   
  
  


  

 





        



  

  
  
    


   
   



  
 
 
 
 
   



 





 





   
 

 



 


 



 






 


 






      


 




       


 


 
  


 
   



      
    


 
 


      
   


      
   


   
   


     
   






    
   






    
      
  
  
   


 



   
 

   
  


   


   
 
  



 






    




      
  


      
   


   


         



      



     
    
    


    
   


    
    




 




   
 

  
 
  
  


    
 

 






   
    
   


   


     
   

 

    
     





   
 
 
 


   
  
  


    


   
  


     
    



     
    
  

 

     
  

  
   


   
    
   
 


 





   
 

 



 



 




 




 

   
   



   
   
 




    
   


   
  
   


     
  


 
     

   



     
  
   




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   


      
   



     

  
  


     
    


     
   
  






   
  
  
  


 
  




  
     




 





   
 

 


 



 


 






    
   


 
     



     
   



     
     
 

 




   
 

   
 
  
  
   

  
 


  
   
   
  


    


 






•     



     
   




      
    
  
   



    

  
 




 




   
 

   
   


   
 


    
 


 






    


     



     



     
    
 

    
   
   
  


    


 

      

   
 


       
   
   
 


 





   
 

  
  
  
  


    
   


    
 

 






    


    


   






     
   


     
   
    


     
   





  
   


    


    
  


   
  
   


   





   
   
     
   



  
   
   
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 



   
 

   



   


 






    


   
  


       
   
 

    





   
  
  


    


    


    
   


 

   


    
 

       
  
 



   
   
     
    

 


 

    
  



 






   
 

  




 



 






•     
   
   




    
   


 
   
   



     
    
  
 

 
 
 

      
    
   
 



 




   
 

   
  
  
   


    
   
  


 
  


 






    
    


   
  


   
    


   




      
   


    
   



      
    


    
 
    


     
 


      
   
    


    
   
  




  
    
   
 




 



   
 

   
  
    



    
   
    

    
   
   







 
  


   
  
  





    
   
   
  
  
  
   
  




  
  
   
   
   
   
   
    


    
   
  

   
   
    


 
   
     


    
  

 



     
   
  
   


 





     
    


   


    




   
    


   


 




   
   
    
  
      




    


   
    
     
      
    
    
     
      
     
 



 
      
    

 
      


     






    
   


      

  
  


  
    
    
    
  


    

   


 








   


    
    
     


   
     
 



     


    
     



      
       
      
     
      
    
   
   









   

     


    




 




       
     


     
 

 
      

  
  



     
     




 



      

    

     
    
     
    
    
     
    
 


 



   


 





   
   
      
     
     
     
       
    
     
   
       


  
 
   


    
     





 




    
     
    

     

   
   
   
  
   
   
       




    
      
     
    


    
  


 



    
 
     
    
        

      
     
   
     

   
      
   
     


     
  
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



   

 


   

          

         

  


 

           


 


     

       

         

  


 

            





    


 

      

         



 

      

 
   

    
    

 
   

  
   

 
   

  
   

 
   

  
   

     

    
 





   

 


    


   
  


    
  
  

  
  
   
  



 

 

 

  


 

  

            



 









     


  
  
  
  


    




   
   















 


























13. Verification of Faraday’s law and Lenz’s law.

15. To determine Self Inductance of a Coil by Anderson’s

ance of a Coil by Rayleigh’s








 







    


    
  
  


 
  
  
 
   


   
  
  


 
   
   
  
    
   






 

  

      




  

   

   

 

  















    


  
  
  
  


    


 
  











    


  
   
 
   


    
  
   
  
  
 
  

   

   



 
 
 
 



 

               


  

  







 








    


  
  
  
  


    




   
 
   








 



 


  



    


    
  

 


   
  
  
  


    
 
 

   
 





 

 

 


 



  

 

  

 

 







    
     






     


  
  
  
  


    




   
  


 
by using Calendar and Barn’s constant flow


       
 
or Cardboard) using Lee’s disc method.

       


 
    


     
) using Clement and Desorme’s method.

    
with temperature and verify the stefan’s law.

 To determine the value of stefan’s constant.
 
 
 
        



        
Calendar and Barn’s cons

        
      
Lee’s disc method.

        


         


       
Clement and Desorme’s method.

 To verify the Stefan’s law by electrical method.
 To determine the value of stefan’s constant.
  
 
      


 
(α) of the given sample. Compare an  
(α)< (α )< (α

 To determine mechanical equivalent of heat (J) Joule’s


 
      


        


















 


    


 




 



 





 








 



 

 

 

 




 

              


 











 


    


 
    


  
   

   
 
    


       


 


 
  


   


      
Millikan’s oil drop method.

      


       




       


      


Determine the electrical charge (e/m) using Millikan’s oil




       

Rydberg’s constant.
 













     


     


      


      


 
         

using Anderson’s bridge.
      

Desauty’s bridge
 
       






    


 
 

 





 




   hanics, Planck’s Quantum
theory, Einstein’s explanation, Compton Effect, Wave
 
     
applications, Bohr’s principle of complementarity, Time
   Schrodinger’s


 

    
     
    
    
     
      


     
 
     

   



   




     
 
    
     

   epresentation, Dirac’s Bra and
        


 
     
     
  



          



       


     


      
  
         
   
       
  





        


      
     


        








 

 

    


 
    


  
   

   
 
    


       


       


        


 Determine the electrical charge (e/m) using Millikan’s


        
Rydberg’s constant.

 
 
 
 
        


 
        





 
 


    


   


    
   

  
  
  
  
  
  

  


  



 

 

 

  



 

 

 

               















 
 


    


 
    


  
   

   
 
    

    
   











    


  
 


  
 
  


   



     
     
    
     



     
     
     
 
      
     


   

     

       
       


     
 
       

 
    
  


      
    





       


 
       


       



 
 
 








   
    


    
 
   
  

 
  
  

    
 


   
  
   
  
 


   
   
   
 

 
  
  
  


 


 
 
 
 
 
 
 


 
 
 

 




 

 

 

            
      
  
           





            
              


 
     
      


 


 
 
  


 
 

 



  –


 
  






 
 





     





   
 

 


               
  
             


       


         


              








 
     



     



    

     

      

      

     





    

   

     



     



    

    

    

     

     





    

   



 
     







    



    

     

     

     

    



    

    

   

     







    



    

    

    

     

    



    

    

   





 





 
     




 
    

     

     


     

    


     

   





    


     


     


     

    

    

    







 




 
               



 
potential for nation’s development.

             
             

            


 


  


 


 
 
            


          


           
            


    –         


 
          


       






           
             



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

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     



     

    

   

     



     

    

   



    

    

    

    

    

    

 




 

 



   


 



   
 

   
  


   
 
  


  
  


    








































  
     
     
    
    
     



       
     
   
     
   
   
    
     
 


     



   





    























  – 
      
     
     




  
 
 

   


  


  
 


  
 








 

 

   









 


   
    
  

 

  

  

  

  

  

 –





 

 
 



   
    
 

    
  
 
  


 

          







     


    
 
  
   
   
   


   
  
  
   
  


  
   
  
   
 


           


          
 

 – 

 
 



   
    
 

   
 
  
  
 


  
  
   




            
 

  


 – 







  
 


 
  


 

 


   
    
 

 

  
 
  


 
 
  
  
  
   



   
 
 
  
 

  
  
  





             
 

  

 – 






  


 



   
    
 

  


   
   
  
  


  
  
 


     
     
       
       
     
       
      
    
      
      

 

      
      
    

      
 

        
     


        
  

       


        
   

         
   

         
   

     
     

        
 

     
     
    
 

     
       
        
        
       
 

      
  

    
      

     

        
         
 

  
   
    
  

    
   
  
 
     


     








    
 

   


  
 
  


    
  
 




 




   
    
 

    
 
  
  



 


     
 
   
  

    


  
 
  
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 

  


  
  
  
  
  
  


 – 

 

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   
    
 

 
  
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 

 

 


    
 

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  


 – 







   
 
    
  
 


   
   
 
  


 




   
    
 

  

   
  
 
  
 
  

   
   



 


  – 

               


 

           


 –





 



   
    
 

      
     
      

       
     


  
   
    



   

  


 


       
     
        
     
     
      
    

 

       
 

       
 

       
    


       
    


        


        
      
    

        
  

       


       


      


    
        
    
 Ramanujan’s, 


      
  Newton’s  
  

         


      
  Simpson’ 
    

     
     
 

      
  Euler’s  


    

     
      
      
     

       



     


  

     
    
   
   
   


 




   
    
 

  





 
   
  
 
  
 
  

   
   


 

 



   
    
 

    
 
 
  
  
  
 


  
 
 
  
 


   

  
  


  

  



  

            
 

 –








 
 
  
  


 
 



   
    
 

    

   
   

    
 
  

 
   
  
   

   
 
  
   
  





           


  

  

 –





 
 



   
    
 

  


  

  







  
  


    
  


    
  


   
  
 
 
  

  


   

  
 –


 


 



   
    
 

   
 
  


  
  
   




 



  
 

 

              
 



            


  







  
  
  



 –

 



  


   
  

  
 

 


   
 






        


    


              
 
 –









 



   
  

   
  


   
  



  


        


      


              


  

 –








 




   
  

   
 
 
  


   



               
 

  
 



  –

 –


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