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M.E./M.Tech. DEGREE EXAMINATIONS,
JANUARY 2011.

FIRST SEMESTER
POWER ELECTRONICS AND DRIVES

PE 952 — ADVANCED POWER SEMICONDUCTOR
DEVICES

(REGULATIONS 2009) ",

Time : Three hours ™ Maximum : 100 marks

A\nswer ALL questions.
- N
" PART A~ (10 x 2 = 20 marks)
1.  Whatis safe opératilxé area?
2. What are the ;y@ps involved in designing power electronic
equipments? <.

3. Define overdrive factor of BJT,

4. Define latching and holding currents as applicable to
SCR.

5.  Compare BJT and MOSFET.

6.  What are the advantages of GTO over an SCR?
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12.

What is the necessity of isolation?

What is optocoupler?

‘What is the electrical analog of heat transfer from a
semiconductor device?

What is a heat pipe?

(@)

o)

(@)

PART B — (5 x 16 = 80 marks)

Describe various types of power diodes indi
clearly the differences amongest them.

Or

] Wnbe short. notes_on device selection st
(i) For a power diode, the reverse recovery |
3.9°ps and the rate of diode current de
“B50A/ps. For a softness factor of 0.3, ca
the peak inverse current and the s
chayge.

Discuss the two transistor model of a thy
Derive an expression for the anode currer
discuss there from the turn on mechanism
thyristor.

Or
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Explain the switching performance of BJT
with relevant waveforms. Indicate clearly turn
on and turn off times and their components.

®
Describe FBSOA and RBSOA for BJT. (8)
Explain the constructional details and working

of low power MOSFET and power MOSFET
and bring out the dih‘erences between the two.

®)
Discuss thé/transfer and output characteristics
of power MOSFET. ®)

Or
Describe the vonstruction and working of an
IGBT. How does latch-up occur in an IGBT?
U 12)

Give a comparisbn between an IGBT and a
PMOSFET. @

Expia{n the methods adopted for the protection

.. of SCRs against over currents. ®)

Describe with help of a circuit diagram, the
function of various components used for the
protection of gate circuit of a thyristor. (8)

Or

() Discuss how a thyristor may be subjected to internal
and external overvoltages. Describe the methods
adopted for suppressing such overvoltages in
thyristor system. 1e)
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15. (a) Discuss various
ductor devices. (]

temperature of power semicond
Or

rious types of heat sink ava
tor devices.

ilable

() () Discussva
the power semiconduc

s the design and mounting types of |
b

(i) Discus
sink.





