¥y B E X B 7 B MK

At BEERE VI ILM 5 f P SECHFRE e

—_— -

T R 3004 2 mw ! = apEHe [ERE] NEE

1. {a) Describe the static and dynamic charcteristics of power semiconductor
diodes; (b) Classify the power dicdes according to the TECOVEryim
charcteristics and manufacturing techniques. (1544)

2. Grven the following periedic waveform w(t}, find the total harmonic factar.
{10%%)
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3. In a practical circuit it is usually desirable to improve the efficiency by
returning the stored energy of an inductor into the supply source. The '
following circuit which adds a coupled second winding to the inductor
15 one example. Please explain the operation principle and «tate the
advantages and disadvantages of this method. (10%)
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4, Given the tollowing rectifier circuil assume the diodes are ideal diodes_ and
vl{)=v2Fsinot, £ 20,4, (0)=0

{2} Find &0 and ve(’} for 0 = < 2n. i) l +

(k) Plot the corresponding waveforms. ; -2 .
(c) Discuss the disadvanluges wlf) é ¢ R wlf)
of this circuit. (15%) l

3. A separately excited de motor is contrelled by a single-phase full-converter
as shown, The armature resistance of motor isg, =0.0502. When the triggering
ahgle is @ =120°, the armature current is i =104= constant {ie., ripple-fres)
anied the rotor speed is N=1000rpm:

{a) Drraw the power ¢ircuit of this convertar,

{b) Draw the waveforms of v.f, %.i,

{c) Find the average motor terminal voltape £, 8f @4 |
(d) Find the motor back emf £;

(e} Describe the operation modes of motor and converter.
() Find the motor torque (in N.m).  (30%)
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Trigpering signals

6. The waveforms of a transistor switch are as shown, Find the following power
losses: {1) switching loss P ; and {2) coduction loss P. . (20%4)
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