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Properties of silicon (Si) at 300K

Description Symbol | Value
Energy band gap Eg 1.12 eV
Intrinsic carrier concentration ni 10" cm™

Intrinsic Carrier Concentration vs. Temperature
«  Carrier mobilities in Si at 300K 102 pen
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Problem 1 [8 points]
a) Why is it important to keep track of crystallographic planes and directions within a Si crystal? [2 pts]
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Problem 2 [6 points]

Sketch the electron and hole distributions within the conduction and valence bands, respectively, for a
semiconductor with the given density of states and occupancy functions [4 pts]
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Is this material n-type or p-type? Justify your answer. [2 pts] - , ) &
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Problem 3 [11 points]

The energy band diagram for a uniformly doped Si sample maintained at T=300K is shown below.
a) Is this sample n-type or p-type? [1 pt]
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b) What are the carrier concentrations (7 and p)? [4 pts] E,
(Remember that k7 In(10) = 0.060 eV at 300K)
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d) Estimate the temperature at which this sample becomes intrinsic. [2 pts]
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