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M.E. DEGREE EXAMINATION, JANUARY 2012.
Elective
Embedded System Technologies
PE 9252 — ADVANCED POWER SEMICONDUCTOR DEVICES

(Common to PE 9351 Advanced Power Semiconductor Devices for M.E. — Electrical
Drives and Embedded Control)

(Regulation 2009)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  Define reverse recovery time in the switching characteristics of power diode.
2.  Compare power MOSFET with IGBT.
3.  Define latching current.
| 4.  Compare converter grade and inverter grade thyristors.
5.  Why do you classify IGBT under voltage controlled devices?
6. Whatis a FCT?

7. What is the necessity of using isolation between the firing circuit and power
v

circuit?
8. How do you protect power devices against over current?
9.  List the various types of mounting of power devices.

10. Define convection.



[image: image2.png]11.

12.

@

®)

@

(®)

@

(i)

&)

PART B —- (5 x 16 = 80 marks)

Draw neatly the switching characteristics of power diode and
explain the various definitions involved.

Write short notes on ON state and switching losses in power
devices.

Or

A power transistor has its switching waveforms as shown in
Fig. Qn. 11 (b) ()
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Fig. Qn. 11 () ()

If the average power loss in the transistor is limited to 300 W, find
the switching frequency at which this transistor can be operated.

Discuss the attributes of an ideal switch.

Explain the series operation of SCR. Also describe the necessity of

using equalizing circuit.

Explain secondary breakdown in power BJT.

Or

Explain the construction of power BJT with appropriate schematic
diagram.

Develop the steady state and dynamic model of thyristor.
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Explain the construction, principle of operation and
characteristics of IGBT.

Or

Write short notes on the following :

® GTO

@) IGCT

(i) Dynamic model of MOSFET

@iv) RCT.

Explain the firing and protection circuits of SCR.
Or

(i) Write a note on the base drive of power BJT.

(ii) Explain the necessity of using snubber circuit.
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(i) Suggest the various factors to be considered for the selection of heat

sink.
(ii) Explain heat transfer through conduction.
Or
(i) Explain the steps involved in the design of heat sink.
(i) Write a brief note on vapour-phase cooling.
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