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REGULATIONS 2009
FIRST SEMESTER

PE 952 — ADVANCED POWER SEMICONDUCTOR
DEVICES

POWER ELECTRONICS AND DRIVES

Time: Three Hours Maximum: 100 marks

10.

ANSWER ALL'‘QUESTIONS
PART—A (10x2=20 ma¥ks)
Why schottky diode is preferred than p-n junction diode?
What is a controllable'switch?
What is the difference between BJT & thyristor

What ate the prime requirements of large values of Bin a
BIT?

How the GTO nfay wo!jk as a low gain transistor?
Give the difference between a triac and IGBT.
Define drive circuits.

How a snubber circuit reduces switching stresses?
Define heat transfer in terms of convection.

Mention the advantages of heat sink.
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PART-B (5x16=80 marks)

Bring out the desirable characteristics in
a controllable switch.

Compare the controllable switches on the
basis of their power handling and
switching speed.

Or

Describe the impact of on-steps losses in
power diodes.

Explain .. the reverse recovery
characteristics of power diode.

Explain using a simplified model how the
current is amplified in a BJT,

A power BJT with a beta of 10 is
characterized in the on-state by a

VB «=0.8 V, Vacear = 0.6 V and

Ron =0.02 ohms. Two such BJTs are used
in a Darlington configuration which must
conduct a current of 100 A in the on.
state. What is the on-state power
dissipation of the pair?

Or

Suggest the methods of improving di/dt
and dv/dt ratings of a thyristor,
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Explain the thyristor current and voltage
waveforms during turn-on off,

Using a model and waveforms, explain
the switching characteristics of MOSFET.

What is the effect of dv/dt in a MOSFET?
Explain clearly

Or
Explain the switching behaviors of MCT.

Explain with neat sketch how the SOAs
are determined in a MCT.

Explain turn-on snubber circuit with neat
diagram.

Derive the expression for total energy
dissipation in diode model snubber.

Or

Discuss the ‘preliminary consideration of
drive circuits.

Explain de-coupled drive circuits with
unipolar output,

Develop a procedure to evaluate the
transient response of the Junction
temperature of a typical power device,
when it is subjected to a step change in
the input power.
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[image: image4.png](ii) Discuss on the various shapes of heat (¢
sinks and bring out their relative merits
and demerits.

Or

() (i) Derive the thermal equivalent circuit of a (
thyristor.

(i) The maximum junction temperature of a (
thyristor is 125°C: The resistances for the
thyristor-sink combination are 6 =0.16
and 8:=0.08° ¢/w.

(a) Compute the total average power
loss in  the  thyristor-sink
combination for a heat-sink
temperature of 70°C.

(b) Find the percentage increase in
the device rating in case the heat
sink temperature is brought down
to 60°C.Derive the formulae used.





