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CONSTANTS

k=1.38x 102 K’ - Boltzmann’s Constant
h=6.67x103*Jx K’ - Planck’s Constant
€ =8.57[[x 10" F/m - Permittivity

m=4]]x 107 H/m - Permeability

mp=9.1x 103Kg - Mass at Rest
QUESTION ONE
1. Explain and indicate the position of Femi Level in an intrinsic semiconductor (7marks)
2. An electron at rest is accelerating through a potential deifference of 100V. Calculate its final kinetic
energy in:
i. Joules
ii) Electron Volts 4 x 2 = (8marks)
3. Define and express the following terms;
i. Mobility
ii. Conductivity
iii. Electron Volt
iv. Peak Inverse Voltage
4. Distinguish between Zener breakdown and Avalanche Breakdown.
5. The current flowing through a p-n junction of Si diode in 60 mA for a forward bias of 0.9y at 300°K.
Determine the static and dynamic resistance of the diode. (6marks)
QUESTION TWO
1. a) Using suitable and illustrations explain how an n-fype semi conductor may be formed (8 marks)

b) Find:
1) The conductivity: and
ii) The resistance of a bar of pure silicon of length 1cm and cross- sectional area 1mm? at 300°K

For the requirements i) and ii) the following have been given:

tn=0.13m*v.s ; up=0.05m%v.s
ni=15x10"%m> and e=1.6 x10"° (12marks)
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a) Inthe figure I V=35V, Iz= 25mA, I, = 5mA. If the K’nee voltage of Zener diode is Vzo =7V and its

Figure 1

resistancevZ = 6 Q. Calculate the value of the resistance R. (8marks)
b)  State and outline basic factors determining rectifier performance. (6 marks)
¢) Derive that the ripple factor of half wave rectifier. (6marks)

QUESTION FOUR
a)  State Five postulates of an atomic model (5 marks)
b)  Derive the hole carrier density of an extrinsic material
Nd N 2niy =
P = — 1+ Gk (8 marks)
d

¢) A rectangular semiconductor specimen 2mm wide and /mm thick gives a Hall coefficient of 102m’/c.
When a current of 1mA is passed through the sample, a Hall voltage of 1mV is developed.

Find;
i) The magnetic field (4marks)
ii) The Hall coefficient (3marks)
QUESTION FIVE

a) A Silicon p-n junction diode operates at 27°C. If the applied forward bias is increased, the current Iis

doubled. Determine the increase in the bias voltage (Assume I >> Is) (8mks)
b) Briefly describe the principle operations of the following devices
i) Varactor Diode (4marks)
ii) Solar Cell (4marks)

iii) Switching Diode (4dmarks)
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