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Review:  pn homojunctions 
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Review:  pn homojunctions 
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Reference for the energy bands 
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Local vacuum level 
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Types of heterojunctions  
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“band alignment” is a critical factor. 
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Al0.3Ga0.7As : GaAs (Type I HJ)  
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N-Al0.3Ga0.7As : p+-GaAs (Type I HJ)  
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N-Al0.3Ga0.7As : p+-GaAs (Type I HJ)  
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Metal-Semiconductor heterojunctions 
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MS diode: equilibrium band diagram 
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General, graded heterostructure 
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A smooth and slow variation of the composition is assumed. 



�Quasi-electric fields� 
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DD equation for heterostructures 
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Hole and electron currents  
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Summary 
1)  Band offsets are critical 

parameters. 

2)  In graded heterostructures, we 
need to consider electric fields and 
quasi-electric fields. 

3)  The slope of the conduction band 
gives the quasi-electric field for 
electrons – not the electric field. 

4)  The slope of the valence band 
gives the quasi-electric field for 
holes ��not the electric field. 


