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4.49 Consider silicon at T = 300 K with donor concentrations of N, = 10", 10", 10", and
10", cm™*. Assume N, = 0. (a) Calculate the position of the Fermi energy level with
respect to the conduction band for these donor concentrations. (#) Determine the posi-
tion of the Fermi energy level with respect to the intrinsic Fermi energy level for the
donor concentrations given in part (a).

For repetitive calculations, use MathCAD
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Define some constants 5 -_ 1 350649.10° JK =~ kB eV = 8617333.107° VK

h = 6.62607015-10 " J-s  m0 = 9.1093837015-10 "0 kg
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a) Per (4.63). E, - Eris given by: Ec EF(n0) = kB eV-T-ln [ o ]
n
Since Ny == n;, we can say np ~ Ny
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ForN,=104cmr?=100m3,  [Bc BF(10%) — 03244 | oV
For V,=108 em3 =102 m® ~ [Ec EF(10°') = 026488 | eV
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For N;=10'0 cor® = 102 m>, Ec_EF|10%%) = 020535 eV
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For V,=107 em3 =102 m3  [Ec EF(10%) = 0.14582 | &V
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b) Per (4.65), E; - Eg, is given by: EF_EFi(n0) = kB_¢V Tn [ = ]
m
Since N; == n;, we can say np ~ Ng
For N,= 104 em3=100m3,  [EF_EFil10°) = 022762 | eV
For N;= 105 cm? =102 w3, [EF_EFil10°') = 028715 | eV
For N,= 10 em3=102m?  [EF_EFil10°) = 034668 | eV
For N;=107 cm3 =108 m3,  [EF EFil10%) = 04062 | eV




