Total No. of Questions: 5] SEAT No. :

PE-4722 [Total No. of Pages: 3
[6518]-1
M.Sc. - |
ELECTRONIC SCIENCE
EL S-501-MJ : Analog System Design
(2023 Credit Pattern) (Semester - 1) (4 Credits)
Time: 3Hoursg| [Max. Marks: 70

I nstructions to the candidates :

Q1)

1) Q.liscompulsory

2) SolveanyfivequestionsfromQ. 2t0Q. 7.

3) Questions2to 7 carry equal marks.

4) Neat diagram must draw wherever necessary.

Solve any Fiveof thefollowing : [10]
a Draw hybrid equivaent circuit of common emitter configuration.
b) State advantages and disadvantages of tuned amplifier (any two)

c) A certan X-cut quartz crystal resonates at 500 kHz. It has equivalent
inductance of 4.2H and an equivalent capacitance of 0.03 pF. If it's

equivalent resistanceis 5002, calculateit’s Q factor.
d) Draw equivalent circuit of an op-amp.
e) Draw VI characteristics of diode.

f) ForaJFET.V _(=-3V,Vp=-6V andl = 10mA, caculatel.

P.T.O.



Q2) 8

b)

Q3) g

b)

Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

)  Explainthe CB,CE,CC configuration of BJT.Which of them mostly
usedinamplifier? [4]

i)  Explanthedifference between dc equivaent and ac equivalent circuit.

[3]

With proper diagram of an instrumentation amplifier using three op-
amp,deduce an expression for it’s output voltage [9]

) Explain the basic building block diagram of PLL.List different
application of PLL. [4]

i) Explaintheeffect of temperatureon VI characteristicsof p-njunction
diode. [3]

Draw aneat diagram of colpitt oscillator, Explain itsworking and derive
the equation for frequency of oscillations. [9]

1)  Draw thecircuit diagram of transistor amplifier in CE configuration.
Derivethe expression for voltage gain. [4]
i) Draw block diagram of an op-amp. Explain the purpose of each

block in short. [3]

Explaintheworking of nchannel MOSFET in depl etion and enhancement
mode. Derive the equation for drain current. [9]

1)  Distinguish between RC phase shift and wein bridge oscillators.[4]
i)  Explaindifferent applicationsof FET (any 2) [3]

Explain and compare the different methods of coupling used to couple
stages of multistage amplifier. [5]

1)  Explain the practical design consideration of an integrator circuit.
Draw circuit diagram of practical integrator. [4]

i)  With the help of necessary waveforms, explain step response of
amplifier. [3]

What are important factorsin choosing certain type of oscillator?  [5]
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Q7) Write short note on any two of the following :

a )
i)
b) i)
i)
c) i)
i)

[6518]-1

Diodein clipper circuit.

High frequency equivalent circuit of mosfet
Frequency response of an op-amp.

Break down mechanism in diode.

Close loop configuration of an-op-amp.

Multistagetuned amplifier.

THINY
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[6518]-2
M.Sc. - |
ELECTRONIC SCIENCE
EL S-502-M J : Advanced Digital System Design Using Verilog
(2023 Pattern) (Semester - 1) (4 Credits)

Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates :

1) Q.liscompulsory
2) SolveanyfivequestionsfromQ. 2t0Q. 7.
3) Questions2to Q. 7 carry equal marks.

Q1) Attempt any Fiveof thefollowing: [10]
d What isrole of memoriesin PLDs?
b) Write the inputs, outputs and types of output :
) PAL10L8 i) PLA16HS8
c) State the components of Verilog module.
d) What isstate table and excitation table.
€) Writeverilog code for half adder.

f)  Comment : EXOR gateis used for panty generator.

P.T.O.



Q2) Attempt thefollowing:

a 1)  Implementthe Boolean function using PAL device: [4]
F=ABCD+ABCD+ABCD

F,=ABC+ABC+ABC+ABC
i)  Write the advantages of PLDs over fixed function ICs. [3]

b) Explainconditional operator, replication operator and arithmetic operator
inVerilog. [9]

Q3) Attempt thefollowing:

a 1) Compare synchronous and asynchronous counter. [4]
i)  Draw the block diagram of PLA and explainitin short. [3]
b) Design decimal to BCD encoder and draw itslogic circuit. [9]

Q4) Attempt thefollowing:

a 1) Drawthe6-transistor RAM cell and explainit [4]
i)  Writethe verilog code for K Flip - Flop. [3]
b) Explainblocking and non - blocking assignment in verilog. [9]

Q5) Attempt thefollowing :
ad 1) Explanonedigit BCD adder usinglogic diagram. [4]
i) Compare CPLD and FDGA. [3]

b) What is shift register? Explain how ring counter is implemented using
shift register. [9]
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Q6) Attempt thefollowing:
a 1) Draw thearchitecture of CPLD and explainit. [4]
i)  Design the 2-bit magnitude comparator [3]

b) What isasynchronous counter? Explain 4-bit asynchronous counter using
neat diagram. [4]

Q7) Attempt any two of thefollowing :

ad Drawthelogicdiagram and truth tableof 1.4 demultiplexer. Writeverilog
code for 1.4 demultiplexer. [6]

b) Explainpriority encoder using neat diagram writeits advantages. [6]

c) Whatis FSM? Explain design steps of [6]
FSM: Traffic Light Controller.

THINY
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[6518]-3
M.Sc. - |
ELECTRONIC SCIENCE
ELS 503 MJ : Mathematical Methods in Electronics
(NEP) (2023 Pattern) (Semester - 1) (Paper - 111)

Time: 2Hourg| [Max. Marks: 35
I nstructions to the candidates:

1) Q.1liscomplusory.

2) Solve any three questions from Q.2 to Q.5.

3) Q.2to Q.5 carry equal marks.

Q1) Solve any five of the following : [S]
a) What is mean by periodic signal?
b) Define transfer function.
c) Write a Laplace transform of e®.
d) Define unit impulse function.
e) Which command is used in MATLAB for differentiation?

f)  What 'ode45' command will do in MATLAB?

02) Answer the following :

a) 1) What are even and odd signals? [2]
i1) Find the inverse Laplace transform of (4]
s+4
(s+2)°
b) What is difference between digital filter and analog filter? [4]

PT.O.



03) Answer the following :
a) 1) What are the limitations of fourier transform [2]
11)) Write a MATLAB program to find Laplace transform of
f(t) = sin(2t) cost (2t) (4]

b) Explain Z-transform and Inverse Z-transform. (4]

04) Answer the following :
a) 1) What is the significance of ROC in Z-transform? [2]

11)  Find a current flowing through the series RL network using Laplace
transform. (4]

b) Writea MATLAB programme to find poles & zeros of transfer function.

[4]
G(s) = (s+2)
S(s+3)(s+4)
05) Write a short note on any four of the following : [10]

a) List any five properties of Z-transform.
b) Calculate the periodicity of
f(t) = P
c) Explain linearity property of Laplace transform

d) Explain the syntax of following MATLAB command

1) bar
i1) hist
iii) line

e) State and explain sampling theorem.

f)  Define continuous time signal and give its classification

Foriomie
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[6518]-4
M.Sc. (Part - 1)
ELECTRONIC SCIENCE

ELS- 510MJ: Fundamentals of Instrumentation System

(2023 Pattern) (Semester - 1)

Time: 2Hoursg| [Max. Marks: 35
| nstructions to the candidates:

1)
2)
3)
4)
5)

Question 1 is compulsory.

Solve any 3 questions from Q.2 to Q.5

Questions 2 to 5 carry equal marks.

Neat diagrams must be drawn whenever necessary.
Use of non-programmable calculator is allowed.

Q1) Solve any five of the following: [9]

a)
b)
c)
d)
©)

f)

Define standard deviation.

What isrepeatability?

Giveclassification of measuring instrumentswith suitable example.
Write the use of LCR meter.

What is active transducer? Give example.

State theinstrumentsfor energy measurement.

Q2) Answer the following:

a)

b)

What are the basic blocks of generalized instrumentation system? Draw
block diagram and explain function of each block. [6]

Explain Wheatstone bridge method for determining of measurement of
resistor. [4]

PT.O.



Q3) Answer the following:

a) Explanworking principleof CROwith suitablediagram. List specifications
of it. [6]

b) Discuss the primary capacitance standards. [4]

Q4) Answer the following:
a) Explainthefollowingterms. [6]
i)  Linearity
i) Resolution

A moving coil voltmeter hasauniform scalewith 100 divisions, thefull
scalereading is 200V and 1/10 of ascaledivision can be estimated with
afair degree of certainty. Determinethe resolution of theinstrumentin
volt.

b) Describelnput Output configuration of measurement systemin brief.[4]

Q5) Writethe short notes on any Four of the following: [10]
a) Digita frequency meter.
b)  Null typeinstruments.
c) Observationa Errors.
d) AnaogMultimeters.
€) Types of standards of measurement.

f)  Analog and Digital modes of measurement.

ofo ofo ofo
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[6518]-5
M.Sc. - |
ELECTRONIC SCIENCE

ELS 511 MJ : Introduction to Artificial Intelligence and

Machine Learning
(2023 Pattern) (Credit-2) (Semester - 1)

Time: 2Hourg| [Max. Marks: 35
| nstructions to the candidates:

1) Q. 1iscompulsory.
2) Solve any three questions from Q.2 to Q.5.
3) Questions 2 to 5 carry equal marks.
4) Neat diagrams must be drawn whenever necessary.
5) Use of non-programmable calculator is allowed.
Q1) Solve any five of the following : [5]
a) What do you mean by Turning Test?
b) State different types of learning.
c) Feature scaling important in Algorithm like KNN comment.
d) State any two Application of Al
e) Give difference between Al and machine learning.
f)  Why has AI evolved to include emotional intelligence in some

Application?

Q2) Answer the following :

a)

b)

What are the key terminologies and properties of search Algorithm in
Al? [6]

Describe the functionality of support vector machine and the role of
kernel function. (4]

PT.O.



03) Answer the following :

a)

b)

Explain the concept of state space and it's importance in solving Al
problem. [6]

What is the significance of grouping and grading mechanism in machine
learning? [4]

04) Answer the following :

a) Provide comparative analysis of k-means and k modes clustering
highlighting their optimal use cases. [6]

b) What criteria define a rational agent in Al and how does it apply to
decision making process? [4]

05) Write short notes on any four of the following: [10]

a) VC Dimension

b) PAC learning

c) Supervised learning

d) Probabilistics models

e) Multilayer perception

f) ID3

[6518]-5
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[6518]-6
M.Sc. (Part - 1)
ELECTRONIC SCIENCE

EL S-512-MJ : Fundamentalsand Applicationsof PIC microcontroller
(NEP 2023 Pattern) (Semester - 1) (Credit System)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates :

1) Q.liscompulsory
2) SolveanythreequestionsfromQ. 2t0Q.5.
3) Questions2to5 carry equal marks.

Q1) Answer any Fiveof thefollowing: [1x5=5]
a Statethepinfunction of RSin LCD display interface.
b) Whatisstep sizefor 8-bit ADC if vref is2.56?
c) How many timer registershavein PIC18?
d) Find the Rom memory address for PICI8 with 4KB.
e) State the function of program counter.
f)  What istherole of PINX register?
Q2) Answer thefollowing: [10]

a 1) Namethefactorsaffecting the delay length using timers? [2]
i)  Writea'C’ program to toggle all bits of PORTB continoudly. [4]

b) Draw and explain status register format of PIC18. [4]

P.T.O.



Q3) Answer thefollowing: [10]

a 1) Stateany four features of PIC18. [2]

i) Write programming steps for 8-bit mode of Timero [4]

b) Draw interfacing diagram of DC motor to PIC18 and write PIC18 ‘C’
Program to rotate motor clockwise direction [4]

Q4) Answer thefollowing: [10]

a 1) Findthe contents of PORT B after the following ‘C’ program code
in each case [2]
) PORT B =0x37 & 0 xBC 1)  PORTB=0x9A>>3.

i)  Explainwithformat diagram timero control register (TOCON) [4]

b) Draw the DAC interface diagramwith PIC18 and writea‘C’ program to
generate square wave. [4]

Q5) Write short notes on any four of thefollowing : [10]
ad Interrupt sources of PIC18.
b) LM 35Interfacingwith PIC18
c) Featuresof RISC architecture
d) Datamemory organization
e) Format of receive status and control register (RCSTA)
f)  Concept of pipelining
TRTHET
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[6518]-7
M .Sc.
ELECTRONIC SCIENCE
STS541-MJ : Research M ethodology
(2023 Credit Pattern) (Semester - 1) (Major core)

Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates :

1)
2)
3)

Q. Liscompulsory
Attempt any five questionsfrom Q. 2t0 Q. 7.
Questions2to 7 carry equal marks.

Q1) Attempt any Fiveof thefollowing: [10]

a)
b)
C)
d)
€)

f)

What is research paper?

What do you mean by presentation?
Define research methodol ogy.
Definetheterm patent.

What do you mean by questionnaire?

Defineerror and noise analysis.

Q2) Attempt thefollowing:

a)

b)

Explain ancient Indian research methodology applicationsinbrief. [7]

Writein brief field data collection in research. [9]

P.T.O.



Q3) Attempt thefollowing :
ad  Write case study based note on selection of research topic. [7]

b) Explaininbrief exploratory and confirmatory research. [9]

Q4) Attempt thefollowing:
a Whatismean by thesis?Explainin brief various stepsfor writing thesis? 7]

b) Describe any oneidentified research methodsin brief. [9]

Q5) Attempt thefollowing:

ad Explaincase study based with suitable pointsthat how laboratory records
maintain. [7]

b) Explain with the help of suitable point effective verbal and non-verbal
communication. [9]

Q6) Attempt thefollowing:
d Whatissatistical analysis?Writeitssignificancefor researchinbrief.[ 7]

b) Explaininbrief Indian, Egyptian Greek ideas methodol ogy. [9]

Q7) Write short notes on any two of the following : [12]
d Research Proposal
b) History of research

c) Safetyinlaboratories

THINY
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[6518]-21
M.Sc. - |
ELECTRONIC SCIENCE
ELS 551 MJ : Modern Communication Systems
(2023 Pattern) (Credit - 4) (Semester - 11)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:

1) Question 1iscomplusory.

2) Answer any five questions from Q.2 to Q.7.

3) Q.2to Q.7 carry equal marks.

Q1) Attempt any five of the following : [10]
a) What is isotropic radiator?
b)  Write the applications of sleeve antenna.
c) State : pulse modulation. What are its types?
d) Define : RZ and NRZ code.
e) Explain the concept of frequency reuse.
f) Comment : visible light communication system.

02) Attempt the following :

a) 1) Explain Yogi-Uda antenna using neat diagram. [4]
11) Write a short note on near zone and far zone. [3]
b) Explain delta modulation using neat block diagram. What is granular
noise? [S]

03) Attempt the following :

a) 1) Explain the vehicular network characteristics in detail. [4]
11) Write a note on lens antenna. [3]
b) WhatisQAM? Explain 8-QAM using neat block diagram. [5]

04) Attempt the following :
a) 1)  Write short note on horn antenna and log periodic antenna. [4]
i1) Explain M-ary coding with example. [3]
b) Draw the architecture of GSM and explain it. [5]

PT.O.



05) Attempt the following :

a) 1) Explain the cell splitting and cell sectoring in cellular phone system.

[4]
i1)  Write a note on any three antenna parameters. [3]
b) Explain 6G network in complete detail. [S]

06) Attempt the following :

a) 1) Whatis remote sensing antenna and satellite antenna? Explain the

working of satellite antenna. [4]
i1)) Comment on cellular phone system. [3]
b) Explain DSRC protocol in detail. [S]

Q7) Attempt any two of the following :
a) Explain FSK using neat block diagram. Compare ASK and FSK. [6]

b) Write detail note on use of satellite in DTH and cable TV. [6]
c) Explain IEEE 802.11p wave standard. Write its advantages and
applications. [6]

o30 030 o3
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[6518]-22
M.Sc.
ELECTRONIC SCIENCE
ELS552-MJ : Control Systems
(2023 Pattern) (Semester - 11)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:

1) Question 1iscomplusory.
2) Solve any five questions from Q.2 to Q.7.
3) Q.2to Q.7 carry equal marks.
4) Neat diagram must draw wherever necessary.
Q1) Solve any five of the following : [10]
a) What is canonical system?
b) What are the advantages of closed loop system?
c) Define special cases of Routh Hurwitz criteria.
d) Define relative stability of control system.
e) Determine transfer function of low pass filter.
f)  What do you meant by process Loop tuning. List its methods?
Q2) a) 1) Explain application of control system in paper tension control
system for winding. [4]
ii) Consider a control system with G(s)H(s)= S512) Obtain the
nature of root locus. [3]
b) Explain adaptive control system with suitable example. [S]
03) a) i) With the help of block diagram explain room temperature control
system. [4]
i1) List advantages of Ladder diagram. [3]
b) A unity Feedback control system has G(s)= K

s(s+10) (s> +4s+5)

Determine range of K using R-H criteria for closed loop system to be
stable. [S]

PT.O.



Q4) a) 1) Explain critical rules for block diagram reduction. [4]
i1) State type of recorder. Explain any one type. [3]
b) Compare performance of proportional, integral and derivative control
system. [3]
05) a) 1) Define root locus for a control system. State and explain angle
and magnitude conditions for a point to be on the root locus. [4]
11) What are minimum area and quarter amplitude criteria for control
system evalution? [3]
b) With the help of circuit diagram explain PID controller. Explain its
advantages. [3]
06) a) i) Level measurement in a symptank is provided by a trunsducer
scaled as 0.2V/m. A pump is to be turned on by application of
+ 5V when the sump level exceeds 2.0m. The pump is to be
turned back off when the sump level drops to 1.5m. Develop a
two position controller. (4]
i) What is Bode plot? Draw Bode plot for G(s)=" . 3]
s
b)  Write short note on fuzzy logic controller [S]
Q7) Write short note on any two of the following : [12]
a) Standard graphic symbol for process control and instrumentations.
b) SCADA.
c) Nyquist plot.

[6518]-22
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[6518]-23

M.Sc. (Part - 1)
ELECTRONIC SCIENCE
ELS- 553MJ: Industrial Automation
(2023 NEP Pattern) (Semester - I1)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Solveany 3 questions from Q.2 to Q.5

3) Questions 2 to 5 carry equal marks.

4) Neat diagrams must draw wherever necessary.

Q1) Answer any five of the following: [5x1=5
a What are benefits of automation?
b) What is Function of PLC out put module?
c) State classification of PLC based on types.
d) List partsof Ladder diagram.
e) Stateany four application areawhere PLC is used.
f)  Draw Ladder diagram for Ex-or gate.

Q2) Answer thefollowing: [10]
a) Designladder logic for 2 way traffic light control system. [6]
b) Distinguish between compact and modular PLC. [4]
Q3) Answer thefollowing: [10]
a) Explain processor memory organisation of PLC. [6]

b) Design aladder logic to control the level of awater storage tank by
turning a discharge pump ON and OFF based on low and high levels
(Auto mode). [4]

PT.O.



Q4) Answer thefollowing: [10]

a Listmanufacturing companiesof PLCs. Explainitsselection criteria[6]
b) Draw aladder diagramfor atwo motor system having following conditions.
[4]
I)  The start switch starts motor 1 and 2.
i)  The stop switch stop motor 1Ifirst after 15 seconds motor 2 stops.
Q5) Write short note on any Four of the following. [10]
a Scancycle
b) Input Field devices
c) Ontimer(T)
d) Up counter
€ Sequencer
f)  Comparison instructionsin PLC.

[6518]-23
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[6518]-24
M.Sc. (Part - 1)
ELECTRONIC SCIENCE
EL S-560-MJ : Instrumentation Systemsand Applications
(2023 Pattern) (Semester - 11) (Credit System)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates :

1) Q.liscompulsory
2) SolveanythreequestionsfromQ. 2t0Q.5.
3) Questions2to5 carry equal marks.

Q1) SolveAny Fiveof thefollowing: [9]

ad  Writethe basic principle of thermocouple.

b) Namethe sensor usedfor realtimefuel level monitoring in automation.

c) Whatistheroleof astrain gaugeinaload cell?

d) Giveoneadvantage of optical fiber sensorsinindustrial applications.

€)  Writethe purpose of adielectric soil moisture sensor.

f)  Definethefunction of aninstrumentation amplifier in sensor systems.
Q2) Attempt thefollowing:

a Explaindataacquisition system. Writeitssignificance. [6]

b) Describe different types of pressure sensors with its working principle
and applications. [4]

P.T.O.



Q3) Attempt thefollowing :

ad Explaintheconcept of 10T-based health care system with ablock diagram.
[6]

b) Justify the use of Hall effect sensor for speed measurement over optical
encoders. [4]

Q4) Attempt thefollowing :

ad Discuss the key components and importance of 1oT-based engine
management system in automobiles. [6]

b) Why is calibration neccessary for RTD in precision temperature
measurement? [4]

Q5) Write short note on any four of the following : [10]
d Humidity sensorsinagriculture.
b) Capacitive proximity sensors.
c) Advantages of piezoelectric sensors.
d) Working of ultrasonic flow sensor.

€) Importance of non-contact temperature measurement in medical
applications.

f)  Optical fiber sensors.

THINY
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[6518]-25
M.Sc. (Part - 1)
ELECTRONIC SCIENCE

ELS- 561 MJ: Applicationsof Artificial I ntelligenceand M achine

L earning

(2023 Credit Pattern) (NEP) (Semester - 11) (Credit - 2)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1)
2)
3)
4)
5)

Question 1 is compulsory.

Solve any 3 questions from Q.2 to Q.5

Questions 2 to 5 carry equal marks.

Neat diagrams must be drawn whenever necessary.
Use of non-programmable calculator is allowed.

Q1) Solve any five of the following: [5x1=5]

a)
b)

c)

d)
€)

f)

State types of Reasoning inAl.
What is the primary function of aknowledge based in Al?

In what situation would backward chaining be preferable over forward
chaining inAl reasoning?

Defineactivereinforcement learning?
How doestempord - differencelearning differ from dynamic programming?

What isbinomial distribution?

Q2) Answer the following:

a)

b)

Describe the basics of sampling theory in machine learning focusing on
error estimation & estimating binomial properties. [6]

Write a short note on Inference. [4]

PT.O.



Q3) Answer the following:

a)

b)

Explain the concept of nearest neighbor methodsin machinelearning,
including nearest neighbor smoothing & the efficient computation of
distances using KD - trees. [6]

What are the key components of knowledge based agents architecture?
[4]

Q4) Answer the following:

a) Explainthe Expectation maximization Algorithm & it'srolein Gaussian
mixture models. [6]

b) How do knowledge based agents handle uncertainty in their reasoning
processes? [4]

Q5) Write short notes on any Four of the following. [10]

a) Firstorder logic

b) Variance

c) Mode combination schemes

d) Probalisticsreasoning

€) Error correcting output codes

f) A daboost

[6518]-25
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[6518]-26
M.Sc. |
ELECTRONIC SCIENCE
ELS562-MJ : Fundamentals and Applications of AVR
Microcontroller
(2023 Credit Pattern) (Semester - I1)

Time: 2Hourg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscomplusory.

2) Solve any three questions from Q.2 to Q.5.

3) Q.2to Q.5 carry equal marks.

Q1) Answer any five of the following : [Sx1=35]
a) Define the resolution of ADC.
b)  Write the pin function of SDA and SCL pins of AVR32.
c) Name the factors that can affect the delay length?
d) What is the role of PINX register?
e) Name the current driver IC used to interface DC motor with AVR32.
f)  What do RISC and CISC stand for?

02) Answer the following : [10]
a) 1) Draw the iuterfacing diagram of LM35 with AVR32. [2]

i1)  Write the step to program timero in normal mode. [4]

b) Draw and explain the block diagram of AT mega32. [4]

03) Answer the following : [10]
a) 1) Write a 'C' program to read the PORT A and send it to PORT B
continuously. [2]

i1) Draw the DAC interface diagram with AVR32 and write 'C'

program code for square wave. [4]

b) Draw and explain 8-bit the status register (SREG). [4]

PT.O.



04) Answer the following : [10]
a) 1) State the function of RS, RW and En pins of LCD. [2]
ii) Explain the data and program memory organization of AVR32.[4]

b) Write an AVR32 'C' program to convert packed BCD Ox29 to ASCII
and display the bytes on PORT B and PORT C. [4]

05) Write short notes on any Four of the following : [10]
a) Features of AVR32.
b) Bit wise shift operation in AVR32.
c¢) General purpose registers.
d) The 8-bit format of TIFR.
e) Comparison of AVR32 with other AVR microcontroller.
f)  Program steps to transfer data serially in AVR32.

o, O 0
0’0 0’0 0’0
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M.Sc. (Part - 11)
ELECTRONIC SCIENCE
ELS- 601 MJ : ElectromagneticAnd Microwaves (EAM)
(2023 Credit Pattern) (NEP) (Semester - [11)(4 Credit)

Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Question 1 iscompulsory.

2) Solveany 5 questions from Q.2 to Q.7

3) Figures to the right indicate full marks.

4) Color pencils/pens other than red color are allowed to use.

5) Use of calculator is allowed.

Q1) Solve any five of the following: [5%x2=10]
a) Define: Electromagnetic wave.
b) What isthe frequency range and wavel ength range of microwaves?
c) Define: curl and divergence
d) State Gaussslaw equation
e What is SWR?
f)  What isthe concept of wave guide?

Q2) Attempt thefollowing: [12]
a i) Listandexplainthetypesof transmission lines. [3]

i)  How I) optical fibersand I1) Circular waveguides works? [4]

b) Explain single and double stub matching techniques. [9]

Q3) Attempt thefollowing: [12]
a 1) Whatisthemeaningof "stub" in singlestub matching?Why single

stub matching is called so? [3]

i)  Explain the polar form of acomplex number. [4]

b) Explain with diagrams the concept of Twists and Magic Tees. [9]

PT.O.



Q4) Attempt thefollowing: [12]

a 1) Explanmicrostriplines. [3]
i)  Write anote on Phase Velocity. [4]
b) Explain Smith chart construction and Applicationsin details. [9]
Q5) Attempt thefollowing: [12]
a 1) WhatisRectangular Wave guides? [3]
i)  Explain Cylindrical magnetron. [4]
b) Explain construction and working of Gunn Diode. [9]
Q6) Attempt the following: [12]
a i) Whais
1) Linelmpedance
I1)  Normalized Impedance
111)  Admittance [3]
i)  Why arereflection and transmission coefficientsareimportant in
Wave Propagation? [4]
b) Write anote on Klystron. [9]
Q7) Write ashort notes on any two of the following. [2%x6=12]

a Applications of Microwaves.
b) Coupled cavity TWT and Helix .TWT.

c) Maxwel'sequationsand their physical meaning.

[6518]-31
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[6518]-32
M.Sc. (Part - 11)
ELECTRONIC SCIENCE
EL S-602-MJ : Foundation of Semiconductor Devices
(NEP) (2023 Pattern) (Credit 4) (Semester - 11)

Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates :

1) Q.liscompulsory.
2) SolveanyfivequestionsfromQ. 2t0Q. 7.
3) Questions2to 7 carry equal marks.

Q1) SolveAny Fiveof thefollowing: [9]

d Whatisresistivity?
b) “FET isunipolar device” comment.
c) What are the advantages of PLDs?
d) Explainthe meaning of contact potential.
§ For JFETV, =-3V,V =6V & I, =10mA, caculatel,.
f)  What is effective mass of an electron?
Q2) Answer thefollowing:
a Discuss how space charge region is formed at the P-N Junction. [7]

b) Explain Eber-Moll model for NPN BJT. [9]

P.T.O.



Q3) Answer thefollowing:

ad Explainenergy band diagram in MOS capacitor with N type substratein
Accumulation, Deptetion and Inversion mode. [7]

b) Draw thediagram indicating Fermi energy level for [9]
) Intrinsic Semiconductor
i) N-type semiconductor
i) P-type semiconductor
Iv)  Temp dependent fermi energy level

Q4) Answer thefollowing:

d What arethetypes of SPLDs? Explain with block diagram. [7]

b) Show that total current density of electrons & holes in semiconductor
material isgivenby | .. =e(p n+ upP)E [9]

Q5) Answer thefollowing:

ad Explain the semiconductor material on the basis of their types, Material
types & applications. [7]

b) Explaninbrief [9]
1)  Zener breakdown
i)  Avaanchebreakdown
Q6) Answer thefollowing:
ad Explainthe principle of operation of PIN diode with application. [7]

b)  With help of neat |abelled diagram, Explain structure of BJT. Draw thelV
characteristics of BJT. [9]

Q7) Write ashort note on following (any two) : [12]

ad Moore& Mealy circuit model with neat |abelled block diagram.
b) 1V characteristics of JFET with proper explaination of various regions.
c) Explaintheterms

1)  Conductivity

i)  Mobility

i)  Reddtivity

Iv) Carrier concentration

THTHET
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M.Sc. (Part - 11)
ELECTRONIC SCIENCE
ELS- 603MJ : Advanced Industrial Electronics
(2020 Pattern) (Semester - I11) (Theory)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Solve any three questions from Q.2 to Q.5

3) Q.2to Q.5 carry equal marks.

Q1) Attempt any FIVE of thefollowing: [9]
a What isFull form of "GTO"?
b) Draw the circuit symbol of SCR and IGBT.
c) DefineActuators.
d) Listany two applications of AC - AC Converter.
e) Draw two transistor model of SCR.
f)  List any Four applications of VFD's

Q2) Attempt thefollowing:

a i) ExplainForward voltage triggering method of SCR. [2]
i)  Explain construction and working of Thyristor. [4]
b) Draw and explain the circuit diagram of Resistance Firing circuit of
SCR. [4]

Q3) Attempt thefollowing:
a i) Explainapplicationsof DC-DC converter. [2]
i)  Draw and Explain working of step up chopper circuit. [4]
b) Draw and Explain single phase Half wave controlled Rectifier circuit.[4]

PT.O.



Q4) Attempt the following:

a i) Explaintypesof chopper circuits. [2]
i)  Draw and Explain classA commutation method of thyristor. [4]
b) Explaingeneral block diagram of Thyrister gatetrigger circuit. [4]

Q5) Attempt any four of the following: [10]

a) Explainthe construction and working of Relay.
b) Write ashort note on DC drives.

c) WriteanoteonAC - AC converter circuit.

d) Draw SCRtriggering circuit using UJT.

€) Write a short note on class B commutation of SCR.
f)  Explaintheapplicationsof valves.

ofo ofo ofo

[6518]-33 2



Total No. of Questions: 5] SEAT No. :
PE-4738

[Total No. of Pages: 2
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M.Sc. (Part - 11)
ELECTRONIC SCIENCE
EL S-610-MJ : Fundamentalsof Electric VechicleTechnology (FEVT)
(2023 Pattern) (Credit 2) (Semester - [11) (Major Elective Theory)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates :

1) Q.liscompulsory.

2) SolveanythreequestionsfromQ. 2t0 Q. 5.

3) Questions2to5 carry equal marks.

4)  Color pencilsg/pensother than red color are allowed to use.
5) Neat diagrams must be drawn wherever necessary.

Q1) SolveAny Fiveof thefollowing: [9]
ad Whatismean by Hybrid Electric Vehicle?
b) Definechopper circuit?
c) Givetwo types of Energy Consumption.
d) Whatissoft switchingininverters?
€) What isthe purpose of using an Electric Vehicle (EV)?
f)  What istherole of ultra-capacitors?
Q2) Answer thefollowing:
a 1) Giveany two reasons behind use of HEV. [2]
i)  Explainsingle motor drive systeminan Electric Vehicle (EV). [4]

b) Explain four quadrants of DC chopper operation. [4]
P.T.O.



Q3) Answer thefollowing:
a 1)  Whatisinductivecharging?

i)  Explainbasic charger circuit.

b) Explaintheworking principle of BLDC motor inan EV.

Q4) Answer thefollowing:
a 1) Mentiontwo types of battery chargers.
i)  Nameany four types of batteries.
b) Write anote on future scope of HEVs.

Q5) Write ashort note on any four of the following :
ad Lossesinwired charging technology.
b) Advantagesof HEVs
c) Occasional charging station
d) Challengesof EVs
e) Arrangement of an off-board conductive charger

f)  Move and charge zone.

THIRY
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[6518]-35
M.Sc. (Part - 11)
ELECTRONIC SCIENCE
ELS611-MJ : Fundamentals and Applications of Raspberry
Pl using Python
(NEP 2020) (2023 Pattern) (Credit 2) (Semester - I11)

Time: 2Hoursg] [Max. Marks: 35
I nstructionsto the candidates :

1) Q.liscompulsory.
2) SolveanythreequestionsfromQ. 2t0 Q. 5.
3) Questions2to5 carry equal marks.

Q1) SolveAny Fiveof thefollowing: [9]
d What isthe language used by Raspberry pi?
b) Define embedded system.
c) WhatisSoc?
d) Whatistheroleof DSPin Raspberry pi?
€) State any two names of an operating system usein RPi.

f)  What isinterpreter?

Q2) @ i) Whatisthe speed of operationin Pi3? [2]
i)  What isthe NOOBS software? [4]
b) Draw the block diagram of Soc and explain it. [4]

P.T.O.



Q3) @ i) Listdifferent GPIO functionsused in python. [2]
i)  What is Raspberry Pi and explain different features of it. [4]

b) Explain how LED blinking can be controlled using Raspberry Pi.  [4]

Q4) @ i) Write apython code to add two numbers. [2]
i)  Explain the standard data types of python. [4]
b) Explainthesingleboard computer structure using neat block diagram.[4]

Q5) Answer any four of the following : [4 x 2.5 = 10]
ad How isRaspberry Pi different from Arduino?
b) WhatisPi cameramodule?
c) Statethefunctionsof an operating system.
d) GPIO pinsused in RPi boards.
e)  Graphics processing unit.

f)  List different operators used in python.

THIRY
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[6518]-36
M.Sc. (Part - 1)
ELECTRONIC SCIENCE
ELS612-MJ : Digital Signal Processing : Processor and
Applications
(2023 Pattern) (Semester - I11) (Credits - 2)

Time: 2Hourg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscomplusory.

2) Solve any three questions from Q.2 to Q.5.

3) Q.2to Q.5 carry equal marks.

Q1) Solve any five of the following : [Sx1=35]
a) Define digital filter.
b) What is the function of ALU in DSP?
c) Write any two applications of DSP.
d) What is MAC operation of digital signal processor?
e) Define transfer function.
f)  Write the full form of DIT and DIF.

02) Attempt the following :

a) 1) What is correlation? [2]
i1) What is fixed point processor? [4]

b) Givenx (n)=1{0,1,2,3,4,5,6,7}ind x (k) using DIT FFT algorithm.
[4]

03) Attempt the following :
a) 1) Discuss programming issues in DSP. [2]
i1) Explain how DSP processor is used in SONAR system. [4]

b)  Giventwo sequences of length N = 4 defined by x,(n) ={1, 2, 2, 1} and
X, (n)={2,1, 1,2}, determine circular convolution. [4]

PT.O.



04) Attempt the following :

a) 1) Explain IIR filter with proper example. [2]

11)  Explain the role of DSP in RADAR system. [4]

b) Find linear convolution of x(n) = {1, 2, 3} and h(n) = {4, 3} using
equation. [4]

05) Attempt any Four of the following : [10]

a)  Write short note on floating point processor.

b) Describe the architecture of TMS 320x series DSP.

c)  Write short note on fourier transform.

d) What is importance of pole zero plot.

e) Describe the program control in DSP.

f)  Explain in brief why DSP processor is required in voice processing.
%4 o o
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[6518]-37
M.Sc. (Part - 11)
ELECTRONIC SCIENCE
EL S-613-MJ : Nano Technology
(2023 Pattern) (Credit 2) (Semester - 111)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates :

1) Q.liscompulsory.
2) Attempt any three questionsfrom Q. 2t0 Q. 5.
3) Questions2to5 carry equal marks.

Q1) Attempt Any Fiveof thefollowing: [9]
d  Whatismobility?
b) Defineresstivity.
c) What isthe meaning of phonon?
d) Judgetheeffect of decreasein blue shift onband gapin UV Spectroscopy.
€e) Givetherelation between absorbance and transmittance.
f)  What isblank in spectrophotometer?
Q2) Attempt thefollowing:
a Explainindetail physical vapour deposition. [9]

b) Writeashort note on applications of nanomaterialsin case of automobile
sector. [9]

P.T.O.



Q3) Attempt thefollowing :
ad Explainwith the help of schematic diagram IR spectrometer. [9]
b) What isilluminance? Explain photo illuminance spectrometer. [9]
Q4) Attempt thefollowing :
a Explaintheuseof nanomaterialsin space, defense & engineering.  [5]
b) What isband gap? Explain electronic structure of nanomaterial. [9]

Q5) Write ashort notes on any four of the following : [10]
a Useof nanomaterialsin cosmetics
b) Raman spectrometer setup.
c) Electric arc deposition
d) Semiconductor nanoparticle.
e) Working of sonochemical synthesis method.

f)  Working principle of LED.

THIRY
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M.Sc. - 1
ELECTRONIC SCIENCE
ELS 651 MJ : Advanced Embedded System Design
(2023 Pattern) (Semester - 1V) (Credit - 4)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Solve any five questions from Q.2 to Q.7.

3) Q.2to Q.7 carry equal marks.

4) Neat diagram must be drawn whenever necessary.

Q1) Answer any five of the following : [10]
a) Define operating system?
b) Define the term microprocessing?
c) What is system call give one example of it?
d) Define cache memory?
e) What is thread in OS?
f)  Name two application of cortex M3 processor?

02) Answer the following :
a) 1)  Whatis the built in Nested Vector Interrupt Controller (NVIC)?[2]
11) Draw a detail block diagram of arm cortex m3 processor and

explain each block? [5]
b) Explain the design and implementation of process in an operating
system? [5]

03) Answer the following :

a) 1) Define task Synchronization in RTOS? [2]
11) Describe the Differentiation between multiprocessing and
multitasking? [5]

b) Explainthe concept of Interrupt behaviour in arm cortex m3? How does
processor handle Interrupt? [5]

PT.O.



04) Answer the following :
a) 1)  What are the general types of registers present in ARM cortex m3

processor? [2]

i1) Explain the importance of NVIC, memory protection unit &
interrupt handling in arm cortex m3 processor? [S]

b) Describe the BIOS action during the boot process in detail? [S]

05) Answer the following :

a) 1) What is the role of GPIO pin in the LPC176X microcontroller
and their applications? [2]

i1)  Explain the different type operating system with example, focusing
on real time operating system? [S]

b) Describe the different type of system calls and their significans in the
operating system? [S]

06) Answer the following :

a) 1) Give the difference between Virtual memory and Physical
memory? [2]

i1)  Explain various type of Input Output devices in LPC176X such
as CAN,SPI and 12C? [5]

b) Explain pipeline stages, bus Interface and memory system arm cortex
m3 processor? [S]

Q7) Answer any two of the following :

a) Explain the difference between segmentation and paging in memory
management? [6]

b) Describe the exception programming in the arm cortex m3 processor?
Provide the example of exception handling? [6]

c¢) Give a detail difference between RTOS and general purpose operating
system? [6]

o, O 0
0’0 0’0 0’0
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M.Sc. (Part - II)
ELECTRONIC SCIENCE
ELS-652 MJ 4 : Robotics And Mechatronics (RAM)
(2023 Pattern) (NEP) (Semester - 1V) (Credit - 4)

Time: 3Hoursg| [Max. Marks: 70
I nstructions to the candidates:
1) Questions 1 is compulsory.
2) Answer any 5 questions from Q2 to Q7.
3) Figures to the right indicate full marks.
4) Color pencils/pens other than red are allowed to be used for diagrams.
5) Draw neat diagram whenever necessary.
6) Use of calculator is allowed.
Q1) Solve any five of the following : [5 % 2=10]
a) Define: Robotics.
b) What is mean by mechatronic systems?
c) Giveany four industrial applications of Robot.
d) Feedback control systems are needed in Robotics, justify.
e Whatisgear?

f)  Whatislinemotion and circular motion?

Q2) Attempt thefollowing :

a 1)  Explainthemanipulator [3]
i)  Explain operation and need of Relay. [4]
b) Writeanoteon: [5]

)  Geartrainsand
i)  Gear ratios

PT.O.



Q3) Attempt thefollowing :

a 1) Explainapplicationsof Robotsin medical sector with examples. [3]

i)  Write anote on micro robots.

b) Write a note on Basic components of robot systems.

Q4) Attempt thefollowing :
a 1) Whatis Sensors and Transducers?
i)  Explain Bearingsand itsapplications.

[4]
[S]

[3]
[4]

b) Explaintherole of Accuracy and Repeatability of Robotics Design. [5]

Q5) Attempt the following :
a 1) ExplainThyristor asswitch.
i)  Explainroleof Slider - Crank in brief.
b) Explainball screwsandlinks.

Q6) Attempt thefollowing :
a 1) Explain Camsand Gears.
i)  Explainwith diagram belt and chain drives.

b) Write anote on M.I and Torgque for motor selection.

Q7) Write ashort note on any two of following :
a) Future of Robotics

b) RoboticswithArtificial Intelligence(A.l.)
c) KinematicChains.

F6d836
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M.Sc. (Part - 11)
ELECTRONIC SCIENCE

SEAT No.:

[Total No. of Pages: 2

ELS- 660MJ : Advanced Electric Vehicle Technology (AEVT)
(2023 Pattern) (Credit - 2) (Semester - V) (Theory)

Time: 2Hoursg|
| nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Question 1 is compulsory.
Solve any 3 questions from Q.2 to Q.5
Figures to the right indicate full marks.

[Max. Marks: 35

Color pencils/pens other than red are allowed to be used for diagrams.

Draw neat diagram whenever necessary.
Use of Calculator is allowed.

Q1) Solve any five of the following:

a)
b)
c)
d)
©)

f)

DefineHEV.

What isrole of Ultra-capacitors?

What isInductive Charging?

Why move and charge zone are important?
What is mean by Power flow control?
What isElectric Vehicle (EV)?

Q2) Answer the following:

a)

b)

1)  Giveany two reasons behind use of EV.
i)  ExplainInductive Charging.
Write anote on Battery Swapping Station.

Q3) Answer the following:

a)

b)

1)  Mention two types of Battery Chargers.
i)  Explain how fast charging station works.

Write anote on Public Charging Infrastructure.

[S]

[2]
[4]
[4]

[2]
[4]
[4]

PT.O.



Q4) Answer the following:

a)

b)

Q5) Write short notes (any Four):

a)
b)

c)
d)
€)

f)

[6518]-43

1)  WhatisNormal Charging Station?
i)  What arethedifferent configurations of HEV?
Explain Arrangement of an off-board conductive charger.

Challengesof EVS.

Roleof Artificial Intelligence(A.l) inEVs.
Wireless Charging Technol ogy.

Applications of Power Electronic Converters.
Microprocessor based charger circuit.

Hard Switching and Soft Switching converters.

ofo ofo ofo
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M.Sc. (Part - 11)
ELECTRONIC SCIENCE
ELS- 661MJ : Internet of Things
(2023 Pattern) (Semester - 1V)(Credit - 2)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Solveany 3 questions from Q.2 to Q.5

3) Question 2 to 5 carry equal marks.

4) Neat diagram must be drawn whenever necessary.

Q1) Attempt any five of the following: [9]
a) Definetheterm "Internet of things'.
b) What are the different types of RFID Tags.
c) Nameoneexampleof an enabling technology in 10T for identification.
d) Givethetypesof identifiersinloT.
€) What does"e- Hedth" inloT refer to?
f)  Whatismean by security Vulnerabilities?

Q2) Answer the following:
a 1) Explainthethreat modellinginloT security & itsimportance. [2]

i)  Discuss how "Device Power Manage" in |oT system. [4]
b) Explainthe concept of "Tracking in 10T & give two examples of its
applications. [4]

Q3) Answer the following:
a i) Whatisbasicnoda capability intheloT Framework. [2]
i) Discussthe general Frameworks of 10T asper ITU-T view. [4]
b) Discusshow "Scalability and Interoperatability” effect design and
performance of |oT system. [4]

PT.O.



Q4) Answer the following:

a 1) Whatissignificance of satellitetechnology inloT system. [2]
i)  Explaintheworking definition of 10T & it frameworksand provide
examples of Real-World |oT application. [4]
b) Discussthe application of 0T in "Home Automation™" and how |oT
enhances home automatic application and its safety. [4]
Q5) Attempt any FOUR of the following: [4 x 25 =10]
a) Describe the concept of "City Automation™ in the context of 10T
application.
b) Describe the key components of RFID.
c) What arethevulnerabilitiesinloT system.
d) What isthe main purpose of "Smart metering” in loT system.
e) What arethekey difference between |oT & traditional network system.
f)  Explainany three challengesfor secure l0T.

[6518]-44
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M.Sc. (Part - 11)
ELECTRONIC SCIENCE
ELS- 662MJ : Digital Image Processing
(2023 Pattern) (Semester - 1V)(Credit - 2)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Solveany 3 questions from Q.2 to Q.5

3) Question 2 to 5 carry equal marks.

4) Draw neat diagram wherever necessary.

5) Use of calculator is allowed.

Q1) Answer any five of the following: [9]
a) Definedigital image.
b) Whatisgray level inDIP?
c) Statethe purpose of thresholding in segmentation.
d) Givethe acronym of TIFF.
€) What do you mean by patb?
f)  Whatisspatia resolution?

Q2) Answer the following:

a 1) Howanimageisidentified as Oversegmented? [2]
i)  Discussthe RGB model for color image. [4]
b) Explain spatial filter operation for smoothing animage with the help
of example. [4]

Q3) Answer the following:

a i) Definesubjective brightnessand brightness adaption. [2]
i)  Hlustratethe major stepsin Digital Image Processing. [4]

b) What isimage acquisition? Explain any onetype of image acquisition
device. [4]

PT.O.



Q4) Answer the following:

a i) Define4 and 8 neighboursof apixel. [2]

i)  Explain Mach band effect. [4]

b) Explaintheterm quantizationin detail. [4]

Q5) Answer any four of the following: [10]

a Mention the properties of Haar transform.
b) Writethe application of image processing in medical field.

c) Explainedgedetection asatool for detecting discontinuitiesin digital
Image.

d) What isimagerestoration? Give the reason why restorationiscalled
unconstrained & constrained restoration.

e) Explainimagetrandationand scaling.

f)  Explainthe color imagefundamentals.

ofo ofo ofo
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M.Sc. (Part - 11)
ELECTRONIC SCIENCE
ELS- 663MJ : Integrated Circuit (1C) Technology and VLS|
(2023 Credit Pattern) (Semester - [V)(Credit 2)(Major Elective)

Time: 2Hoursg| [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Solveany 3 questions from Q.2 to Q.5

3) Question 2 to 5 carry equal marks.

4) Neat diagram must be drawn whenever necessary.

Q1) Answer any five of the following: [9]
a) State key features of BICMOS technology.
b) What isthe purpose of etchingin VLSI fabrication?
c) Statethebasic principle of the SILAR.
d) Why packaging isnecessary for integrated circuits?
e) Draw stick diagram of CMOS inverter.
f)  Whatismetalization?

Q2) Answer the following:
a i) Explanworking principleand advantagesof aCMOStransmission

gate. [3]
i)  Draw stick diagram of 2-input NOR gate. [3]
b) Explain characteristics of CMOS design style. [4]

Q3) Answer the following:

a i) Explainspincoating techniquefor thin film deposition. [3]
i)  Explainthe significance of the diffusion processin semiconductor
devicefabrication. [3]

b) What arethebasic stepsinvolved in photo-lithography? Explain each
step in brief. [4]

PT.O.



Q4) Answer the following:

a) Listdifferent thinfilm deposition methods. Explain Chemical Bath
Deposition (CBD) in detail. Giveit's applications. [6]

b) Givethe difference between nMOS and CM OS fabrication process.[4]

Q5) Write short notes on any FOUR of the following: [10]
a Pass Transistors.
b) Contact cutsin Layout Design
c) Hall effect measurement
d) lon- beam Lithography
e Water Fabrication
f)  Electric VLSl Design System.

ofo ofo ofo
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