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Consider the structure below:
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Assume that the sample is p-type Si with acceptor doping concentration, Na = 10" em™ and is
illuminated such that a generation rate, Gy, of 10% cm™/s occurs at x = 0. (Assume that all of the
light is absorbed at x = 0 and no generation occurs anywhere else in the sample. The values of
the electron and hole minority carrier recombination times (ty, Tp), intrinsic carrier concentration
(mi), electron and hole mobilities (p, and 1) and temperature, 7, are listed above). A current
flows between ideal contacts at either end of the sample and the above band diagram results due
to the illumination. Assume that the electric field is zero throughout the sample.

(a) Calculate the electron and hole quasi-Fermi-level energies, Fy,, and F, relative to the
intrinsic Fermi energy, Ei, at x = 0. Two significant digits are sufficient for this answer

(1.0 pt)

(b) Based upon the band diagram, what is the electron current, /,(0) at x = 0? Assume positive
current flows in the same direction as Zynoto sShown in the figure. (1.0 pt)

(¢) What is the value of the electron diffusion coefficient, D,? (1.0 pt)

(d) Assuming that the electron and hole currents are equal at x = 0 (i.e., [o(0) = ,(0)), what is
~the slope of the hole quasi-Fermi-level, dFy/dx, at x = 8 um? (1.0 pt)





