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5.

Explain or define the following terms. (10%)
(a) Electron affinity. (b) Minority carriers.

(c) Peltier effect. (d) Work function.

(e) Avalanche breakdown.

() Determine the maximum value of the energy gap that a semiconductor, used as
a photoconductor, can have if it is to be sensitive to yellow light (600 nm).

(b) A photodetector whose area is 5 x 102 cm? js irradiated with yellow light
whose intensity is 2 mW cm™2. Assuming that each photon generates one
electron-hole pair, calculate the number of pairs generated per second.

(c) From the known energy gap of the semiconductor GaAs (Eg = 1.42 eV),
calculate the primary wavelength of photons emitted from this crystal as a
result of electron-hole recombination.

(d) Is the above wavelength visible?

(e) Will a silicon photodetector be sensitive to the radiation from a GaAs laser?
Why? (20%)

A Si wafer (n,=1.45 x 10" cm™) has been doped n-type with 10" As atoms cm™.
(a) Calculate the conductivity of the sample at 27 °C assuming that drift mobility -
He =~ 800 cm? V7§71,
(b) Where is the Fermi level in this sample at 27 °C with respect to the Fermi
level (Er;) in intrinsic Si?
The above n-type Si sample is further doped with 9 x 10'® boron atoms (p-type
dopant) per centimeter cubed.
(c) Calculate the conductivity of the sample at 27 °C assuming that drift mobility
He =600 cm? Vg1,
(d) Where is the Fermi level in this sample with respect to the Fermi level in the
previous sample at 27 °C? Is this an n-type or p-type Si? (20%)




