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AnSWer ALL questlons i '{f'i'j.' e

PART A-_ (10 X 2 20 malks)

o 'Sketch the safe operatmg area of powe1 MOSFET and powe1 IGBT

What do you 1nfe1 from maximum peak reverse current ‘in dlode reverse

characte1 istics?

Draw the two transistor analogy model of a thyristor. .
~What is meant by converter grade and inve_.i'_ter' grade e_f thy;fief_elf? S RN

" Draw the sivifchiﬁg characteristics of IG_B'I_‘. S LT

Why MOSFET is called as voltage controlled device?

| Maxi'um 100 marks

Sketch an optocoupler cireuit and how it is being used in power semiconductor

circuits.

What is the purpose of using pulse transformer in the gate drive circuit of
thyristor and how it is done?

Compare conduction and convection in thermal protection.

Draw the electrical analog cireuit of heat transfer in the power device without
heat sink. '
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S (b) ._(.) Compale GTO MCT and RCT n tenns of sw1tchmg cha1acterist1cs SR

: _':__(11) :.Dlaw and explam the sthchmg cha1 actcnstlcs of BJT '_ 3: (6) o .f:" R

o 14 :_-_.-.__-(.a.) h

Lo effects '_ DN 5 i (13) e

16. .

(a)

()

PART B — (5 x 13 = 65 marks)

Derive the reverse recovery chalge (QRR) durmg the turn-off period of a
lede T . : (13)

Explam dlffelent types of losses in power dlode incorporating V and 1

" characteristics with respect to tnne Denve the explessmn for the total

. power loss in power diode. '; S (13)

(@

--:Explam the p11nc1ple of opelatlon of thyustcus w1th the help of chffei_ent

. "operatmg reglons I R : (13)

)
' .'sketches S ' (13)

(@)

- DeSLgn a gate drwel c11cu1t for thynstm to tugger f1rmg pulses Langmg

| '__j.O_r_;__'_:_-_;_.__ o

; 'Des1gn a snubbe1 CllCUlt pmtectmn scheme of a thyust01 to mmmnze —f—% o

: _Dxplaln the concept of the1 mal 1es1stance in semlconductm w1th thelmal
8 'dlss1pat10n equlvalent cnfcmt N RETE RIS R (13)

'_0_1-

Describe phase coohng 1n power semlconductor dev1ces w1th the neat

PART C — (1 x 15 = 15 marks)

Cons1der a single switch, single-input power pmcessmg circuit given in
figure below. Assume the source voltage. vs(t) is a triangular waveform
with a peak voltage V, and the frequency f = 1/T. Assume the switch is
ideal and initially off, and its control works in such a way that it toggles
every time vs(t) crosses zero. Use Vp = 12V, R=10Q and T = 1ms.

(i) sketch the waveforms for i, and v,

(i) Calculate the average and rms values for the output voltage.
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_ ith ..the" help of a neat sketch explam the constructlon and puncxple of SR e
- _':'_operatlon of: IGBT S o

erxplam the sw1tch1ng characteustms of enhancement type power' L
: MOSFE’I‘ w1th palasmc model Lo _. ey (ld) .

(iii) Calculate the average input power, average output power and
efficiency
(iv) Repeat parts (i)-(iii) by assuming =1 ys.

(v) Repeat parts (i)-(iv) by assuming the switch has 1V voltage drop

when closed. (15)

'~ connected across ‘the ‘diode as ‘shown below . :Assume the diode. sw1tch1ng :

o .characterlstlc curve is glven by the ﬁgure(b) below And the SWltCh is

o '(i) Deuve the explessmn f01 all the b1 anch currents and Vn and sketch L

“‘them

E @) Denve the expressmn for the capac1tor Cs that is needed

e
figure (i)

4 ip

L 2ad

figure (i1}
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S e e e Consxdm the sw1tch1ng cucult W1th the series. snubber Rs— sy netwcrk




