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a)   Going to Figure 5.3 (bottom graph for GaAs), we can read electron mobility for this 

impurity concentration to be µn ≈ 8000 cm2/V-s. 

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

=  where ( )n pe n pσ µ µ= +  (5.23).  Using Table B.4 for GaAs @ 

300 K, ni = 1.8×106 cm-3 which means n ≈ Nd and n de Nσ µ≈ .  Therefore,  
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Plugging in the known values yields  
19 15 5200(1.6022 10 )8000(2 10 )5 10 0.025635L − −= × × × = ⇒ L = 0.0256 cm 

b)  Using (5.6), | ( )n drf dn d dnJ en v eN v= − −  (ignore sign), and (5.21a), J = I/A, we get 
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    ⇒    vdn = 1.56×106 cm/s 

c)  Using (5.6), | ( )n drf dn d dnJ en v eN v= − −  (ignore sign), and I = J (A), we get 
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| 1.6022 10 (2 10 ) 5 10 (5 10 ) 0.08011 An drf d dnI J A eN v A − −= = =         ⇒    I = 80 mA 
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