
EE 362 Electronic, Magnetic, & Optical Properties of Materials, 6_31.docx                                        1 / 1 

 
 First, find the electron and hole concentrations at thermal equilibrium. 

From Table B.4, ni = 1.5×1010 cm-3 and Eg = 1.12 eV for silicon (Si) at 300 K. 

Since Na >> ni, we have p-type Si where p0 ≅ Na                 ⇒  p0 = 5 × 1015 cm-3 .  

Per (4.43), n0 = ni
2 / p0 = (1.5×1010)2 / 5×1015                         ⇒  n0 = 4.5 × 104 cm-3 . 

a)  For p-type silicon, we can use equation (6.84b) ( )/
0

Fi F BE E k T
ip n e −=  to get 
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  ⇒  EFi - EF = 0.32876 eV . 

b)  We are given δp = δn = 0.1 p0 = 0.1(5×1015) = 5×1014 cm-3. 

Per (6.85a), ( )/
0

Fn Fi BE E k T
in n n eδ −+ = for the minority electrons.  This leads to 
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  ⇒  EFn - EFi = 0.26923 eV . 

Per (6.85b), ( )/
0

Fi Fp BE E k T
ip p n eδ −+ = for the majority holes.  This leads to 
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  ⇒  EFi - EFp = 0.33122 eV . 
c) 
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