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L32 outline 

This work is licensed under a Creative Commons Attribution-
NonCommercial-ShareAlike 3.0 United States License. 
http://creativecommons.org/licenses/by-nc-sa/3.0/us/ 

(Reference: Chapter 5, Lundstrom, FCT) 

1) Review of L31 
2)  Carrier temperature and heat flux 
3)  Heterostructures 
4)  Summary 
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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 

( )CE x

( )VE x

( )IE x

CE

VE

IE
FE

x0

0E
BIqV

0( ) ( )CE x E qV xχ= − −

0( ) ( )V GE x E qV x Eχ= − − −

( )E x

( )qV x

χ



Lundstrom ECE-656 F11  
7 

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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general, graded heterostructure 
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“quasi-electric fields” 
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BTE 
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These equations do not hold when the effective mass is 
position dependent.  Lundstrom, FCT, Sec. 5.8. 
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alternative approach:  hole current  
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hole and electron currents  
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outline 
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4)  Summary 
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balance equation summary 

1)  The four balance equations can be reduced to two 
continuity equations and two constitutive relations. 

 
2)  We can write them as two equations in two 

unknowns. 
 
3)  The unknowns are n and W or n and Te. 
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the simplified equations 
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energy current equation 
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questions? 

1) Review of L31 
2)  Carrier temperature and heat flux 
3)  Heterostructures 
4)  Summary 
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