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character is life

M.E. DEGREE EXAMINATIONS: JAN 2015
(Regulation 2014)
First Semester
POWER ELECTRONICS AND DRIVES
P14PET102Advanced Power Semiconductor Devices

Time: ThreeHours Maximum Marks: 100

Answer all the Questions:-
PART A (10x 1 =10 Marks)

1. Power devices as switches are operated in K]
a) Cutoff and Saturated regions b) Cutoff and Vctegions
c) Breakdown and saturated regions d) Breakdowraative regions
2. Power diodes are used as [K4]

A) Rectifiers B) Inverters C) Choppers Heedback elements

a) A&B b) B&C
c) C&D d A&D
3.  The turn ON process of Power BJT has the folovateps K]

A) Increasing base current B) ReducingeVC) Applying ke D) Increasingd

The correct sequence is

a) A-B-C-D b) D-C-B-A
c) C-A-D-B d) B-A-C-D
4.  Match the following K]
A. Thyristor 1. Induction motor \¢i
B. IGBT 2. HVDC
C. Power MOSFET 3. SMPS
a) A3 B-1 C-2 b) A1 B-2 C-3
c) A2 B-3 C-1 d A2 B-1 C-3
5. MOSFETIisa [K4]
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10.

11.
12.
13.
14.
15.
16.
17.

a) Unipolar device b) Bipolar device

c) Bidirectional device d) Breakdown device

IGBT has as substrate

a) P layer b) N layer

c) Nlayer d) P layer

The correct sequence starting with low switghgpeed device (K2)

a) SCR,MOSET,BJT, IGBT b) SCR,BJT,MOSFET,IGBT
c) IGBT,MOSFET,BJT,SCR d) SCR,BJT, IGBT, MOSFET

Match the following

[A. Pulse transformer, B. Snubber, C. Heat sink]

[1. Protection, 2. Cooling, 3. Isolation]

a) A-1,B-2,C-3 b) A-3,B-2,C-1
c) A-3,B-1,C-2 d A-2,B-3,C-1

The heat of power device is dissipated througdt Bink to atmosphere by
A. Conduction B. Convection C. Radiation

a) A&C b) A&B
c) B&C d) AB&C

[Kd]

[K2]

[Kg]

Type of cooling is decided with power ratingloé device (Assertion- A). Heat sink selectiorfK ;]

and design depends on the current and voltageeafdaliice (Reason-R)

a) both A and R are individually true and) both A and R are individually true but R is

R is the correct explanation of A not the correct explanation of A

c) Aistrue butR is false d) As false but Rrise

PART B (10x 2 =20 Marks)
What is the significance of drift region in pawdevice?
State the limitations of Schottky diode.
Identify the cause for secondary breakdowroivgr BJT.
Define holding current of SCR.
List the important features of power MOSFET.
How is the GTO thyristor turned off?

Name the types of isolation circuits
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18.
19.
20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

What is the need for snubber?
Define convection?

What is meant by thermal resistance?

PART C (6 x 5= 30 Marks)

State and explain the attributes of ideal padestices.

Draw and explain the reverse recovery charatits of power diode.

Draw and explain the V-I characteristics of poBJT.

Draw the structure and explain the physicpoiver MOSFET operation.

How is the over voltage protection is providedthyristors?

Draw and explain the mounting types of poweticés.

PART D (4x 10 = 40 Marks)

Compare the power devices with respect to pasvatching speed and applications.

Draw and explain transistor analogy of SCR derilve the anode current expression.

Construct the gate drive circuit for thyristaf single phase fully controlled bridge

converter and explain the components and operation.

With equivalent circuit explain the electriealalogy of thermal components. Describe

the guidance for heat sink selection.
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