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Answer any FIVE Questions

All Questions carry equal marks
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1.a)
A sample of germanium is doped to the extent of 1014 donor atoms/cm3 and 7(1013 acceptor atoms/cm3. At the given temperature of the sample the resistivity is 60(-cm for pure germanium. If the applied electric field is 2v/cm, find the total conduction current density.

   b)
An ideal germanium p-n junction diode has at a temperature of 1250C a reverse saturation current of 30(A. Find the dynamic resistance for a 0.2V bias in forward and reverse bias conditions. Derive the formulae used.

2.a)
Write a note on diffusion and transition capacitances across a pn junction diode.

   b)
The value of (=0.9. Find (. Suppose the base current is 100(A, and ICo is 0.5mA calculate the collector and emitter currents.

c)
Fill up a table of comparison showing current gain, voltage gain o/p and i/p impedance in all the three transistor configurations.

3.a)
What is pinch off voltage in a JFET? Write the relationship among IDS, I​DSS, VGS and VP in a FET.

   b)
Show the variation of gm and rd with respect to temperature.

   c)
Write a note on MOSFET gate protection.

4.a)
With a neat sketch show the structure and working of SCR. Explain how power control is possible with it. 

    b)
State Lorentz force equation. Using the same derive an expression for the trajectory of a charged particle in a combined electric and magnetic field.

5.a)
Derive an expression for the ripple factor in a full wave rectified signal with a capacitor filter.

   b)
Define the terms input regulation factor, output regulation factor and temperature coefficient for a voltage regulator. Suggest methods of overload protection.

6.a)
Obtain common base hybrid parameters in terms of common emitter hybrid parameters.

   b)
What is a cascade  amplifier? Obtain its input impedance and output impedance and current gain.

7.a)
Three identical cascaded stages have an overall upper 3-dB frequency of 20K/h and a lower 3dB fre3quency of 20HZ. what are fLand fHof each stage?

(Assume non interacting stages). Derive the formula used.

   b)
Write a note on the effect of bypass capacitor.
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8.
Write short notes on any three

a) Tunnel diode and its characteristics

b) Early effect.

c) Compensation techniques for bias stability.

d) Operating curve and its significance.

e) Miller theorem.
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