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(1) Question No. 1 is compulsory. ' A;,:@S
(2) Solve any four questions out of remaining six questions. o~
(2) Figures to the right indicate full marks.

LN
@

{2) What do you understand by subsynchronous spced and supcr-synchmginqg 5
speed of Ac motor, Y ’

) Differntiate between voltage source invester and current source invester. 5

) Explain class A chopperand derive the relation for o/p voltag@u 5

Fxplain the need of harmonic reduction in inverter. sk 5

‘ ".w‘.f
¢ \

{2) What do you understand by dual converter. Explain 1; W’lth the help of circuif 5

diagram and waveforms. o _
{5) Explain multiple PWM to contro! the output ° voltage in investers. How i; S

reduces harmonics present in the o/p Gy

Draw and explain voltage commutated éhbj:pcr with the help of waveforms, 10
{b) Draw and explain off-line ups anim—llne ups. State advantages and disr 10
advantages of each type. £

{z) ExplainBasicseries investgﬂi%sh the help of circuit diagram and wave forms, 10
{b) With the help of blocklsgﬁhématic explain v/f control scheme to control the = 10
speed of three phasqinciuction motor. '

{2) Foracurrent cp‘zﬁmutatcd chopper, pcak commutating current is-thrice tbp 10
maximum p@lbie load, current, The source voltage is 220V dc and maip
SCR tumS@ff time is 20us. For a maximum load current of 180A, Compute, !
(a) Thtﬁfaluc of commutating components L and C.

(b) The maximum capacitor voltage.

(¢) The Peak commutating current.

Explain the rotor resistance control technique to control the speed of threg 10
phase induction motor.
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6. (a) Explain the working of flyback converter in dis contineous and contineoys

current mode. Draw waveforms. ,
(b) Explain the effect of source inductance in fully controlled bridge convertey

with R-L load. Derive the relation for load voltage and load current. ¢

7. 'Write short notes on
(i) ClassE chopper
(ii) Slip Power recovery scheme
(iii) Stip-torque curve of induction motor.
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~ (1) Question No. 1 is Compulsory.
{2) Attempt any Four out of remaining six questions.
(3) Assume suitable data wherever necessary.

any FOUR. ' S (20)
Define threshold voltage of an enhancement and depletion type MOSFET
What is the effect of substrate bias on threshold voltage of the device? -

Differentiate between the process of ion implantation and dxﬂ"usmn in
f=brication of a MOS transistor.
Construct a 2 X 2 array multiplier circuit and write a verilog mogule for your

design.

Find the flat band voltage of a MOS capacitor with" subst:ate doping
concentration of 10'%cm’ and silicon dioxide thmkncsﬁ of 500A°. Assume
Qox=10""¢/cm” and Qme=-1.1V.

Explain the effect of full scaling and constant vQItage scaling on current
density and delay in a MOSFET.

Assoming that the work function of the meml is smallcr than that of the p- (10)
type semiconductor, pmtonally depict for an n-channel MOS transistor, the
energy bands and Fermi level in the semi conductor, conduction band in the
oxide, Fermi level in metal under rhe ﬁ]liowmg conditions :
i Flat band condition
i Onset of inversion at the surfdw
#. When the surface is depleted of carriers.
#. When the metal and semiconductor are shorted.
An enhancement mode n—channel MOSFET has the following parameters. (10)
Threshold voltage V1 = 3.8 V, Channel length modulation coefficient A =
D.05/V, o Cox =20 pA/VZ, W/L =20
Fmnd the drain curre“aﬁfor the following cases.
@ V,-SV,?v‘b 4V, Vs=2V
(1) V,=2_8V Vp=5V,Vs=1V

What do you mean by inverter ratio? Derive the same for depletion load (10)

=MOS inverter which is driven by another similar inverter.

Implement the following Boolean function in CMOS logic: (10)
Y= (4B +AC)+(AD) .

waw the optimized stick diagram of the logic gate using Euler path.

TURN OVER
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Verilog module fo
bench to check the

7. Write short not,

(b)

I the circuit at
functiona]ity of the circuit.

€S On any two:

(@) Short channe] effects

Design rules and their necessity
(c) Comparison of types of |

oads in NMOS inverters
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= (1) Question No. 1 is compulsory.
(2) Attempt any four questions from remaining six questions.
(3) Assume suitable data if necessary.
(4) Figures to the right indicate full marks.

1. Answer the following 26
(2) Compare Butterworth, Chebyshev, Inverse Chebyshev and Elliptic filters. =
' (b) Prove that the symmetrical FIR filters have linear phase characteristics.
(c) Justify why ideal filters are not realizable.
(d) Explain the concept of inductance simulation.

2. Design digital Chebyshev filter to meet the following specifications 20
Pass-band ripple > 0.89

Pass-band edge < 1.5 KHz

Stop-band attenuation < 0.003

Stop-band edge > 4 KHz

Sample rate: 10 KHz

Use Bilinear transformation
3. (2) Derive the relation for order of filter and cutoff frequency for Butterworth filter. 10

(b) Explain Gibb’s phenomenon. State its significance. 10
4 (2) Design digital FIR filter for the following specifications 12

|Ha(e/V)| = 2e75% for |w| < 0.5m
=0 otherwise

(b) What is FDNR? State its properties. - 08

5 (2) Explain frequency warping effect in Bilinear transformation technique. 10

(b) What is adaptive filter? Explain the need of adaptive filter in signal processing. 10
& (a) Explain Leapfrog realizaticn technique in detail.
(®) Explain MMSE criteria in adaptive filter

7. Write short notes on {Any two)

{2) Frequency sampling technique.

(b) Analog frequency realization
() Quadrature nirror filtering.
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