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1.a)
Explain drift and diffusion currents. Derive an expression for the electron current due to drift and diffusion.

   b)
Explain the formation of potential barrier across a PN junction diode. Derive an expression for this built-in-potential.

   c)
Calculate the voltage that has to be applied across a PN junction diode to cause a forward current density of 1.2(105Amp/m2 to flow. The saturation current density of the reverse biased junction diode is 300mA/m2.

2.a)
What is a schottky-barrier diode and how is it constructed? What are its other names? Explain its V-I characteristics and compare it with a conventional PN junction diode. What are its applications?

   b)
Explain the working of a Tunnel diode with the help of its energy-band diagrams. Sketch its V-I characteristics. Name some of its applications.

3.a)
Explain the need for biasing a transistor. What is the position of the operating point for a minimum distortion and why? Why does the operating point of a transistor shift?

   b)
An npn transistor with (o = 49 is used in CE configuration with Vce = +10v and RC = 4k(. If 50 k( resistor is connected between  the collector and base of the transistor, calculate the quiescent collector current ‘IC’ and the collector –emitter voltage ‘VCE’. Also calculate the stability factor ‘S’. Assume VBE = 0.
4.a)
Distinguish between n-channel and p-channel MOSFETS. Why is a MOSFET commercially more important than a JFET?

   b)
Draw the output characteristics of an npn transistor in CE configuration and explain the different regions of operation.

   c)
Find the collector current for a transistor when both emitter and collector junctions are reverse biased. Assume ICO = 5(A, IEO = 3.57(A and (o = 0.98.

5.a)
Explain the construction details and principle of operations of SCR. Sketch its V-I characterization. Discuss its turn-on and turn-off mechanisms.

   b)
With a neat sketch explain the construction of a photo transistor. Sketch its V-I characteristics. Name the materials used in its fabrication.
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6.a)
Discuss in detail the isolation techniques used in the fabrication of monolithic ICs.

   b)
Explain in detail the following with reference to monolithic ICs: (i) Epitaxial process.  (ii) Surface passivation.
   c)
A BJT has hie = 2.0k(, hfc = 100, hre = 10-5 and hoe = 25 (A/V. It is used as an CE amplifier with Rs = 1 k( and Rh = 1 k(. Determine for the amplifier AVS=Volvs, AIS = Io/Is, Ri and Ro.
7.a)
Derive an expression for the electro magnetic deflection sensitivity of a CRT.

   b)
Why is a bleeder resistor used in an LC fitter?

   c)
An L-section filter is used in the output of a single phase full-wave rectifier fed from 40-0-40 V (rms) transformer the load current is 0.2 Amp. A 40 (F capacitance and a 24 choke are available. The diodes used are ideal. Calculate the output d-c voltage and the 120 Hz ripple voltage in the output.

8.
Write short notes on the following:

   a)
Zener diode regulator.

   b)
Effect of coupling and by-pass capacitors on the low frequency response of RC coupled CE amplifier.

   c)
Biasing of MOSFETs.

   d)
Transistor and diffusion capacitances.
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