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1. The electron and hole diffusion coefficients in silicon are Dy, = 35 em®/s and D, =
12.5 cm'fs, respectively. Calculate the electron and hole diffusion current densities
(@) (10%) if an electron concentration varies linearly fom ¢ = 10* em® w0 =
104 em™ over the distance from x = 0 to x = 2.5 um and (b} (5%) if a hole
concentration varies linearly from p = 10™ em® to p = § » 10" em™ over the
distance from x = 0 to x = 4.0 um.

2. An n-type silicon material has a resistivity of p = 0.65 Q-cm. (a) (10%) If the
electron mobility is g = 1250 cm’(V-s, whal is the concentration of donor atoms?
(b) (5%) Determine the required electric field to establish a drift current density of
=250 Afem®.

3. (15%) A pn junction diode and a Schottky diode have equal cross- sectional areas
and have forward- bias currents of 0.5 mA. The reverse-saturation current of the
Schottky diode is Is = 5 x 107 A. The difference in forward-bias voltages between
the two diodes is 0.50 V. Determine the reverse-saturation current of the pn
junction diode.

4, Consider the circuit shown in Fig.1 . Determine lyp 1 fog + and Vegg for © (a) (3%)
A=75 rand(b) (3% §=150.

5. (15%) Determine the small-signal voltage pain and input resistance of a
common-emitler with an emitter resistor. For the eircuit in figure 2, the transistor
pargmeters are: B=100,Vag(on) =07V, and ¥y = =

6. (15%) For the transistor in the circuit in fig.2. The parameters are V=1V,
ke =75pANV?, and W/L=25, Determine Vs, In, and Vs,

7. (15%) For the rransistor in the circuit in fig.4. The parameters are * Ipss=10mA and
V= -5V, Determine Ing, Vasg, Yosg
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