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Question

For a silicon crystal, the hole concentration is given by p = 10'® exp(-x/L;) for
x > 0 and the electron concentration is given by n =3 x 10> exp(x/Ly) for x
< 0. The values of L, and L, are 3 x 10* cm and 10~ cm respectively. Find 10

the total current density which is the sum of hole and electron diffusion
current density at x=0.

A semiconductor has Nc =3 x 10" cm®, Ny =6 x10"® cm™ and E; = 1.6 eV.
If doped with 3 x 10" cm™ acceptors, calculate the electron, hole, and
intrinsic carrier concentration at 327 °C. Show the Fermi level on a suitable

band diagram.
/«) What are the root causes of carrier collisions or scattering in a crystal

10

lattige?

J8) A sample of N-type silicon is at room temperature. When an electric field
with a strength of 1000 V/cm is applied to the sample, the hole velocity is
measured and found to be 2 * 10° cm/sec. The width and height of the sample
are 10 pm and 1.5 um, respectively, and the length of the sample is 20 um.
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