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Prof. Ravaioli 



Topics covered since Exam 1 

• Diffusion coefficient and diffusion length 

• p-n junction 

• Photodetectors 

• LEDs and Lasers 

• metal-semiconductor junction 
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Einstein Relations 
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Diffusion Length 
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Diffusion Length 
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p-n junction 
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(equilibrium) 



Depletion near the junction 
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Application of Gauss law 
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Details of band bending from potential 
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p-n junction 
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(equilibrium) 



p-n junction 
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(equilibrium) 



p-n junction 
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(equilibrium) 



p-n junction 
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(equilibrium) 



p-n junction 

14 

(equilibrium) 



p-n junction 
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(equilibrium) 



p-n junction 
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(out of equilibrium) 



p-n junction 
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Forward bias 



p-n junction 
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Forward bias 



p-n junction 

19 

Forward bias 



p-n junction 
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Reverse bias 



p-n junction – from Lectures 24-25 
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Reverse bias 



p-n junction 
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Reverse bias 



p-n junction 

23 

Reverse bias 



p-n junction 
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p-n junction –  
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breakdown 



p-n junction  
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Zener breakdown 



p-n junction 
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Avalanche breakdown 



p-n junction 
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Junction Capacitance 



p-n junction 
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Junction Capacitance 



Optoelectronic devices 
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Photodiodes 



Optoelectronic devices 
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Photodiodes 



Optoelectronic devices 
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Solar cells 



Optoelectronic devices 
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Avalanche photodiodes 



Optoelectronic devices 
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Semiconductor lasers 

Edge emitting laser 



Optoelectronic devices 
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Semiconductor lasers 



Metal-Semiconductor Junction 
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Metal-Semiconductor Junction 
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Metal-Semiconductor Junction 
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Metal-Semiconductor Junction 
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Schottky barrier makes a 

rectifying junction 

Schottky diode 

M S 

Ohmic 

contact Forward bias electron 

flow by reducing 

contact potential barrier 

on semiconductor side 

Reverse bias very 

small electron flow 

across Schottky barrier 

on metal side 



Metal-Semiconductor Junction 
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To make good Ohmic contacts between 

metal and semiconductor so that Schottky 

barrier does not impede current 



Ohmic contact ( n-type semiconductor ) 

𝑞 −𝑚  

(+) (−) 
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𝑚 < 𝑠 

𝐸𝑔 


