Code No:NR/RR-221401

II-B.Tech II-Semester Regular Examinations April/May, 2004

ELECTRONIC DEVICES AND CIRCUITS

(Mechatronics)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1. a)
Explain the V-I characteristics of varacter and zener diodes.
    b)
Explain the avalanche and zener breakdown phenomena.
2. a)
Compare and contrast half wave and full-wave rectifiers.
b)
A HWR circuit is supplied from a 230-V, 50 Hz supply with a step-down ratio of 3:1 to a resistive load of 10 k(.  The diode forward resistance is 10 (. Calculate maximum, average, RMS values of current, D.C output voltage, efficiency of rectification and ripple factor.  

3. a)
Compare and contrast CB, CE and CC amplifiers and mention their applications.

b)
Explain the principle of n-channel MDSFET in depletion mode.  Draw its O/P and transfer characteristics.

4. a)
Draw h-parameter equivalent circuits of small-signal and hybrid-( model of CE transistor and explain the significance of each component.
    b)
Derive the relation between hybrid-( and h-parameters.

5. a)
Short circuit current Gain of CE transistor is 25 at a frequency of 2MHz if f(=200KHz.  Calculate (i) fT (ii) hfe (iii) Find 
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 at frequency of 10MHz and 100MHz.
    b)
Explain the concept of gain and band-width product of amplifier.

6. a)
Explain the reason, why thermal runaway does not exist in FET?
    b)
In a self bias circuit of FET, R1 = 20k(, R2 = 10k(, RD = 1.2k(, and RS = 2k(.  Given VDD = 12v, IDSS = 12mA and VP = -4V, calculate ID, VGS, VG, VDS and VS.
7. a)
Classify various feedback amplifier.

    b)
Derive the expressions for voltage gain, Ri and Ro of voltage series feedback amplifiers.

8. a)
Derive an expression for frequency of oscillations of RC phase shift oscillator using BJT.

    b)
Find the capacitor C and hfe for the transistor to provide a resonant frequency of 10 kHz of a transistorized phase shift oscillator.  Assume R1 = 25k(, R2 =57k(,  RC = 20k(, R = 7.1k( and hie = 1.8k(.
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1. a)
Compare and contrast Si and Ge junction diodes.
    b)
Explain the tunneling phenomena with energy band diagrams.

2. a)
What are the important characteristics of basic rectifier circuit. List out these characteristics for HWR and FWR.

    b)
The four semiconductor diodes used in a bridge rectifier circuit, each having a forward resistance of 0.1( and infinite reverse resistance, feed a mean current of 10A to a resistive load from a sinusoidally varying alternating supply of 30V (r.m.s).  Determine the resistance of the load and the efficiency of the circuit.
3. a)
Draw the schematic of an NPN transistor indicating the various current components and explain how each one of them arises.
    b)
Explain the working principle of UJT and plot its characteristics.  What are its applications?
4. a)
Prove that in an emitter follower the voltage gain is unity.

    b)
Define h-parameters.  How do you determine h-parameters from transistor characteristics?
5. a)
Illustrate the effect of coupling and by-pass capacitors in frequency response of an amplifier.

    b)
Given CE amplifier circuit connected in self-bias mode, determine the H.F response of the amplifier.  The circuit parameters are: RS = 680(, R1 = 68k(, R2=22k, RC= 2.2k(, RE​ =1k(, (=100, RL=10k, Cbe = 20PF, Cbc = 4PF, hie=1100.
6. a)
Compare FET and BJI amplifiers.

    b)
In a self-bias FET, VDD = +12V, RG= 1M(, RD = 2.2k(, RS = 1k(, IDSS = 8mA, VP = -4V.  Calculate VGSQ, IDQ, VDS, VS​ and VD.

7. a)
Explain the general characteristics of negative feedback amplifiers.

    b)
Explain with the circuit diagram the working of Hartly oscillator.

8. a)
Derive an expression for the frequency of oscillations of Wein bridge oscillator.

    b)
Compare the advantages and disadvantages of positive and negative feedback.
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1. a)
Explain the V-I characteristics of tunnel diode and what are its applications.

    b)
Explain the avalanche and zener break-down phenomina.

2. a)
Compare the performance of the three rectifier circuits.

    b)
Derive an expression for the ripple factor of capacitor input filter.

3. a)
Draw the V-I characteristics of UJT and explain its operation.

    b)
Explain the working principle of enhancement – MOSFET (n-channel) and plot its O/P and transfer characteristics. 
4. a)
What is the need for biasing?  Discuss about various biasing methods.

    b)
What are the various bias compensation circuits?  Explain them. 

5. a)
Explain the principle of cascade and darling connections.

    b)
Derive the relation between h-parameters of CB and CE amplifier.

6. a)
Derive the expression for f(  and f( of HF transistor amplifier.

    b)
In a self-bias FET, VDD = +12v, RG = 1M(, RD​ = 2.2k(, RS = 1k(, IDSS = 8mA, VP = -4v.  Calculate VGSQ, IDQ, VDS, VS​  and VD.

7. a)
Explain how negative feedback improves the characteristics of amplifier.

    b)
Explain with the circuit diagrams, the working of Colpitts oscillators.

8. a)
Derive an expression for frequency of oscillation of RC phase shift oscillator.

    b)
Explain the conditions for sustaining oscillations.
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1. a)
Distinguish between diffusion and transition capacitance of a p-n junction diode.

    b)
Explain the characteristics of zener diode.  Illustrate its applications.

2. a)
Explain the working of half-wave rectifier.  With circuit and waveforms.

    b)
Derive the expression for average, RMS efficiency and ripple factor of half-wave rectifier.

3. a)
Explain about base-width modulation with relevant waveforms.

    b)
Explain the various regions in O/P characteristics of JFET.

4. a)
Compare various biasing techniques of BJT.

    b)
Design a self-bias circuit for the given values: VCC = 12V, RC = 1k(, VCE(sat)=8V, I​C(sat) =2mA, S=20 and ( = 25.

5. a)
Explain the principle of darlington pair.

    b)
Derive an expression for f( and f( cutoff frequencies of HF transistor.

6. a)
Compare an contrast BJT and FET amplifier.

    b)
A common source amplifier uses a MOS FET having the following parameters: gm = 1.5mA/v, rd = 40k(, Cgb = 3PF,  Cds = 1PF and Cgd = 3.2PF, Rd = 2M( and the amplifier operates at 30kHz.  Calculate (i) voltage gain (ii) input admittance and (iii) input capacitance.

7 a)
Discuss the factors that are affected by negative feed back.

   b)
In a collector-to-base bias circuit RC = 12k, RB = 82k, Re = 820(, RS = 1k(, Find Rif and Avf for hfe = 100, hie=1.1k, hre=hoe=0.

8. a)
Derive an expression for the O/P frequency of RC-phase shift oscillator.

    b)
Compare and contrast positive and negative feedback.
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