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II/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC- 2015
First Semester

EC/EE/EI
ELECTRONICS DEVICES  & CIRCUITS

Time: Three Hours Maximum marks:70

Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each unit 4X14=56 M

1. a.  Define valance band and conduction band.

b.  Define the terms drift and diffusion currents.

c.  Define static resistance and dynamic resistance.

d.  Mention some applications of LASER diode.

e.  Define a recovery time of a diode.

f.  Define ripple factor.

g.  State the relationship between diode capacitance and reverse bias voltage.

h.  Why does base is made thin in BJT?

i.  What are the advantages of FET?

j.  Define Q-point related to BJT?

k. How thermal runaway can be avoided?

l.  Define stability factor?

m. Differentiate JFET and MOSFET?

n.  Define and draw the characteristics of transconductance.

UNIT-I
2. a.  Explain the band theory of solids and distinguish different materials by using energy

     band diagrams.

b.  Explain the Fermi-level in n-type semiconductor material.

(OR)
3. a.  Explain about the general expression for conductivity in a material.

b.  Explain about carrier concentrations in P-type and n-type extrinsic semiconductors.

UNIT-II
4. a.  Define Barrier potential. Explain flow depletion region forms with neat diagrams.

b.  Explain the operation of Bridge rectifier with waveforms and diagrams.

(OR)
5. a.  Explain the operation of LED and draw the V-I characteristics.

b.  Explain the operation of tunnel diode with suitable diagrams.

P.T.O
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UNIT-III
6. a.  Draw the I/P and O/P characteristics of common base configuration and derive the

     expression for O/P current.

b.  Explain about thermal runaway and suggest methods to avoid it.

(OR)
7. a.  Draw and derive the expression for stability factor of a voltage divider method.

b.  Draw and explain about CE configuration and draw its input and output characteris-

      tics.

UNIT-IV
8. a.  Explain the construction of N-channel JFET and also explain the drain and transfer

     characteristics of the same.

b.  Explain the operation of enhancement MOSFET.

(OR)
9. a.  With a neat sketch explain the construction and characteristics of DEMOSFET.

b.  Explain the construction of P-channel JFET and also explain their drain and transfer

     characteristics of the same.
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Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each unit 4X14=56 M

1. a.  What is meant by intrinsic semiconductors?

b.  What is doping in semiconductors?

c.  Define fermi level.

d.  What is Hall Effect?

e.  Write the applications of LED.

f.  What is Diffusion capacitance of P-N junction diode?

g.  Give the applications of photo diode.

h.  What is thermal runaway?

i.  What is photo transistor?

j.  Define drain.

k.  Write the applications of SCR.

l.  What is TRIAC?

m. Write the application of UJT.

n.  Give the applications of MOSFET.

UNIT-I
2. a.  Explain about diffusion and diffusion length.

b.  Explain the law of mass action in semiconductor.

(OR)
3. a.  Explain the motion of charged particles in bothe magnetic and electric fields.

b.  Explain the Hall Effect.

UNIT-II
4. a.  Explain the function of zenar diode as voltage regulator.

b.  Explain the working principle of LED and give its applications.

(OR)
5. a.  Write short notes on

i.  Varactor diode.

ii.  Photo diode. P.T.O
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b.  Determine the forward resistance of a P-N junction diode, hence forward current is

     5mA  at T=300K. Assume silicon diode.

UNIT-III
6. a.  Explain the thermal runaway in BJT.

b.  Describe with neat diagram the operation of a photo transistor and state its applica-

      tions.

(OR)
7. a.  Explain how a transistor act as an amplifier.

b.  Explain about compensation circuits.

UNIT-IV
8. a.  Explain the four distinct regions of the output characteristics of JFET.

b.  Briefly explain the temperature effects in MOSFET.

(OR)
9. Explain the following

a.  UJT,SCR

b.  DIAC,TRIAC.
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   Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) Differentiate intrinsic and extrinsic semiconductors.

b) Explain the terms Knee voltage and breakdown voltage.

c) Define drift and diffusion capacitance.

d) Define and explain peak inverse voltage.

e) What is an LED ?  Draw its symbol.

f) What is a rectifier ?

g) Define efficiency of a rectifier ?

h) Define early effect ?

i) Compare BJT and JFET.

j) What is MOSFET ?

k) What is thermal runaway ?

l) Define amplification factor of JFET ?

m) What is need of biasing ?

n) List the applications of photo transistor.

UNIT - I

2. a) Explain with neat sketches about construction and operation of n-type extrinsic

semiconductor.

b) Explain the operation of extrinsic semiconductor.

(OR)

3. a) Explain with diagrams about fermi level phenomenon in n-type and p-type

semiconductors.

b) Explain about the Hall effect ?

P.T.O.
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UNIT - II

4. a) Describe the operation of the P-N junction diode with V-I characteristics.

b) Draw and explain about fullwave Bridge rectifier.

(OR)

5. a) Draw and explain the operation of Tunnel diode with suitable energy band diagrams.

b) Define and derive the expressions for capacitances of a diode.

UNIT - III

6. a) Explain the input and output characteristics of a CE transistor configuration.

b) Define stability factor ?  Explain with circuit diagram of potential divider method of

biasing in amplifiers.

(OR)

7. a) Describe the static input and ouput characteristics of a CB transistor with neat circuit

diagrams.

b) Define and derive the expresesion for stability factor of a self bias technique.

UNIT - IV

8. a) With a neat sketch explain the construction and characteristics of enhancement MOSFET.

b) Explain with neat diagrams about output and transfer characteristics of JFET.

(OR)

9. a) With a neat sketch explain the construction and characteristics of DE MOSFET.

b) Explain the construction details of N-channel JFET with neat diagrams.
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  Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) Draw the energy band diagram of semiconductor material.

b) What is conductivity ?

c) What is Law of mass action ?

d) What is diffusion capacitance ?

e) Draw V-I characteristics of P-N junction diode.

f) What is an Avalanche Breakdown.

g) What do you mean by rectification ?  Explain half wave rectifier.

h) What is thermal run away ?

i) Explain characteristics of JFETs.

j) Write about uni junction transistor.

k) Explain operation of wein bridge oscillator.

l) Fixed and self bias configuration.

m) Feed back connection types.

n) Draw basic construction of UJT.

UNIT - I

2. a) Explain carrier concentration and fermi level in an intrinsic semiconductor.

b) Derive continuity equation.

(OR)

3. a) What is a transistor ?  Explain about its operation.

b) Derive Emitter Efficiency, Transport factor and large signal current gain and derive the

relation between them.

c) Explain how transistor works as an amplifier.

P.T.O.
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UNIT - II

4. a) Explain the working principle of UJT with its characteristics.

b) For the Common Source Amplifier, calculate the value of the voltage gain, given

(i)    r
d
 = 100K, R

L
 = 10K, g

m
 = 300, and R

O
 = 9.09 K.

(ii)  If C
DS

 = 3pF, determine the output impedance at a signal frequency of 1 MHz.

(OR)

5. a) What is Biasing ?  Explain the need of it.  List out different types of biasing methods.

b) In a Silicon transistor circuit with a fixed bias, V
CC

 = 9V, R
C
 = 3K, R

B
 = 8K,  = 50,

V
BE

 = 0.7V.  Find the operating point and Stability factor.

UNIT - III

6. Briefly discuss about the effect of feedback on amplifier bandwidth.

(OR)

7. Derive an expression for frequency of oscillation of Hartley oscillator using Transistor.

UNIT - IV

8. Construct UJT and its equivalent circuit and explain its operation.

(OR)

9. Explain about DIAC and TRIAC characteristics.


