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a)   From Table 4.3, boron is an acceptor impurity for silicon.  Going to Figure 5.3 (middle 

graph for Si), we read the hole mobility to be µp ≈ 400 cm2/V-s. 

  
From Semiconductor Physics and Devices: Basic Principles (4th Edition), Donald A. Neamen, 
McGraw Hill,  2012, ISBN 978-0-07-352958-5. 

Using Table B.4 for silicon @ 300 K, ni = 1.5×1010 cm-3 which means p ≈ Na.  Assume 
Nd = 0.  From (5.23) σ = e (µn Nd + µp Na) ≅ e µp Na.  Per (5.22b),  
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  ⇒ R = 68.84 Ω. 

By Ohm’s Law, 2
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= =         ⇒    I = 0.02905 A = 29.05 mA. 

 

b)  If the length is tripled, then R = 3(68.84) = 206.52 Ω and I = 29.05/3   ⇒    I = 9.68 mA. 

 

c)  The current density is J = I /A.  Per (5.5), | | / ( )p drf dp a dp dp p drf aJ epv eN v v J eN= ⇒ = .   
This gives / ( )dp av I eN A= . 
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⇒ vdp,a = 10665.5 cm/s = 106.65 m/s. 
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 ⇒    vdp,b = 3555.2 cm/s = 35.55 m/s. 
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