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 Changed so that Nd

 = 6 × 1016 #/cm3 and Na
 = 3 × 1016 #/cm3. 

a)  From Table B.4, the intrinsic charge concentration, ni ≈ 1.5 × 1010 #/cm3, is negligible 
compared to the doped samples. 
 n-type sample:         n0 ≈ Nd   

 ⇒     n0 = 6 × 1016 #/cm3 
Use (4.43) to get  p0 = ni

2 / n0 = (1.5 × 1010)2/6 × 1016      ⇒          p0 = 3,750 #/cm3 

 p-type sample:         p0 ≈ Na   
 ⇒     p0 = 3 × 1016 #/cm3 

Use (4.43) to get  n0 = ni
2 / p0 = (1.5 × 1010)2/3 × 1016      ⇒       n0 = 7,500 #/cm3 

 compensated sample:   n0 ≈ Nd - Na = (6-3) × 1016 #/cm3
     

 ⇒       n0 = 3 × 1016 #/cm3 
Use (4.43) to get  p0 = ni

2 / n0 = (1.5 × 1010)2/3 × 1016      ⇒          p0 = 7,500 #/cm3 

b)  Use Figure 5.3 (middle graph for silicon) to get the majority carrier mobilities. 

 

 n-type sample:  With Ni ≈ Nd = 6 × 1016 #/cm3              ⇒    µn ≈ 1020 cm2/V-s 

 p-type sample:  With Ni ≈ Na = 3 × 1016 #/cm3             ⇒      µp ≈ 390 cm2/V-s 

 compensated sample:  With Ni ≈ Nd + Na = 9 × 1016 #/cm3            ⇒    µn ≈ 995 cm2/V-s 
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c)  Per (5.23), ( )n pe n pσ µ µ= + . 

 n-type sample:  19 16(1.6021766 10 )1020(6 10 )n de Nσ µ −= × ×      ⇒  σ ≈ 9.805 S/cm 

 p-type sample:  19 16(1.6021766 10 )390(3 10 )p ae Nσ µ −= × ×       ⇒  σ ≈ 1.875 S/cm 

 compensated sample: 19 16(1.6021766 10 )995(3 10 )n de Nσ µ −= × × ⇒σ ≈ 4.78 S/cm 
 
d)  Per (5.19),  J = σE   ⇒ E = J / σ. 

 n-type sample:  E = 120/9.805           ⇒    E ≈ 12.24 V/cm 

 p-type sample:  E = 120/1.875            ⇒    E ≈ 64.0 V/cm 

 compensated sample:   E = 120/4.78         ⇒    E ≈ 25.1 V/cm 
 

 


