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II-B.Tech. I-Semester Supplementary Examinations, May/June-2004.

ELECTRONIC DEVICES

(Common to Electronics and Communication Engineering, Bio-Medical Engineering, Electronics and Instrumentation Engineering and Electronics and Control Engineering)

Time: 3 hours






   Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Explain how Hall effect can be used to determine the properties of  a semiconductor.

b) Calculate the resistivity of Si at 300oK.  If donor impurity to the extent of 1 part in 1018 atoms of Si added, find the density of minority carriers and the resistivity.

Given xi = 1.5 ( 1016/m3; number of Si atoms/m3 = 4.99 ( 10 28
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 = 0.05 m2/V-S.

c)
Distinguish between majority carriers and minority carriers in doped                 semi conductor and derive expression for concentration of these in an n-type semiconductor. 
2.a)
For the Zener diode regulator, IL max = 100 ma;  IL min = 0; VZ = 16 V; RZ = 0.05( and VS varies from 18 V to 20 V, RS = 10 (.  Nominal load voltage = 16 V.  
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Determine:
(i) Maximum power dissipated by RS.




(ii) Maximum power dissipated by the diode.




(iii) Minimum diode current.




(iv) Voltage regulation for an input of 20 V.




(v) Maximum power that has to be dissipated in RS, if the output 
                                          gets accidentally short circuited.

b) Explain how tailoring of doping profiles improve the varacter diode operation.

3.a)
What is tunneling?  With neat diagrams explain the operation of a Tunnel diode with reference to its V-I characteristics.

b) Distinguish between Avalanche Break down and Zener Break down.  Give its typical values.

4.a)
For a given transistor (npn) for which, at room temperature (N = 0.98; ICO = 2 (a and IEO = 1.6 (a.  A CE configuration is used with VCC = 12 V and RL = 4 K(.  What is the minimum base current required in order the Transistor enters its saturation region?

b) Compare CE, CC and CB configurations.
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5.a)
Draw an n-channel enhancement MOSFET and explain its operation.

b) For an n-channel JFET the following data is recorded.

VGS = -3 V;   ID = 1.6 ma

VGS = -4 V;   ID = 0.4 ma.


Determine IDSS and VP and draw the transfer characteristics of the JFET.

6.a)
Explain what happens to an electron under the influence of applied electric and magnetic field.

b) Name some phosphor materials used for the florescent screen of a CRT.  What are their properties.  Suggest a better one.

c) In a CRT, the deflection plates are 2 cm long and are spaced 5 mm apart.  The screen is 20 cm away from the center of the deflecting plates.  The final anode voltage is 800 V.  Calculate: (i) The velocity of the beam on emerging from the field and (ii) The voltage that must be applied to the deflection plates to have displacement of 1 cm.

7.a)
Explain the terms:

(i) Ripple factor   (ii) PIV  (iii) Rectifier efficiency  (iv) Transformer utilization factor.

b) A bridge rectifier connected to a 50 Hz supply is to drive 100 ma load.  The maximum and minimum available voltages across the load are 25 V and 18 V respectively.  Estimate the suitable value of the capacitor to be connected across the load.

c) Derive the condition for maximum power output in a HW single phase rectifier as the load is varied.

8.
Write notes on:

(a) Continuity Equation

(b) Depletion MOSFET

(c) VJT.

- - -
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