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Total No. of Questions : 8]

[5331]-103

M.Sc. - I

ELECTRONIC SCIENCE

EL1UT03 :Digital System Design

(2013 Pattern) (Semester-I) (Credit System)

Time : 3 Hours]  [Max. Marks : 50

Instructions to the candidates:

1) Answer any five questions.

2) All questions carry equal marks.

3) Use of log table and non-programmable calculator is allowed.

P2217 [Total No. of Pages :3

SEAT No :

Q1) Answer  the following questions :

a) State the importance of HDL for digital system design & explain the
typical design flow for designing digital circuit using HDL. [4]

b) Design a BCD to excess-3 code converter circuit. [3]

c) Derive the equation for d-segment of a common cathode seven segment
display using k-map. [3]

Q2) Answer the following questions:

a) Design a mod-8 synchronous, up counter using D-flip flops. [4]

b) State the advantages of PLD’s over fixed function IC’s ? Implement the
following using a PLA. [3]

1 1 2 1 2 3 4= +Y x x x x x x

2 1 3 1 3 4 2Y x x x x x x= + +

3 1 2 1 3 1 2 4Y x x x x x x x= + +

c) Draw the logic diagram for Decimal to BCD encoder. Also write a verilog
code to implement it using behavioural modelling. [3]

P.T.O.
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Q3) Answer the following questions :
a) With the help of a truth table & logic equations design a combinational

circuit that will multiply two two-bit binary values A1 A0 & B1 B0

respectively, producing 4 bit output P
3
 P

2
 P

1
 P

0
. [4]

b) Explain 4 bit Jhonson counter with the help of a neat circuit diagram &
timing diagram. [3]

c) Draw the symbols & state the truth table for the following gates. [3]
(i)  bufif1       (ii)  notif0

Design a 2-to-1 multiplexer using conditional operator.

Q4) Answer the following questions :

a) State and explain different types of Read only memories. [4]
b) Draw the logic diagram for 3-to-8 decoder using two 2-to-4 decoders.

Write a verilog code for a 3-to-8 decoder. [3]
c) Draw the state table & excitation table for

(i)  D-flip flop      (ii)  T-flip flop     (iii)   J-k flip flop [3]

Q5) Answer the following questions :

a) Write verilog code for the following circuit. [4]

b) Explain with examples system tasks & compiler directives in verilog. [3]

c) Draw a three bit asynchronous down counter using T-flip flops. Also
draw a neat timing diagram of its output. [3]

Q6) Answer the following questions :

a) State the difference between blocking & non-blocking assignment in
verilog. Write a verilog code for 4-bit Serial In Serial Out (SISO) shift
register. [4]

b) Implement a one digit BCD adder using 4-bit parallel adder IC. [3]

c) Compare static RAM & dynamic RAM. [3]
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Q7) Answer the following questions :

a) Compare tasks & functions in verilog. Write a verilog function for 4-to-
1 mux. Write a verilog code for 16-to-1 mux that calls the above function.

[5]

b) State the difference between Mealy & Moore state machine. Design a
stepper motor sequence generator along with direction control input using
FSM model in verilog. [5]

Q8) Answer the following questions :

a) Write a verilog code to add 4-bit binary numbers x
3
x

2
x

1
x

0
 & y

3
y

2
y

1
y

0

using structural modelling. [5]

b) With the help of a neat diagram explain architecture of CPLD and a
typical macrocell of CPLD. [5]





Total No. of Questions : 6]

[5331]-104
M.Sc. - I

ELECTRONIC SCIENCE
EL1UT04 : Advanced ‘C’ Programming

(2013 Pattern) (Semester - I) (Credit System)

Time : 2½ Hours] [Max. Marks : 40
Instructions to the candidates:

1) Attempt any four of the following questions.
2) All questions carry equal marks.
3) Figures to the right indicate full marks.

P2218 [Total No. of Pages : 2

SEAT No. :

Q1) Answer the following :

a) Explain the significance of data types in C language. [4]

b) Explain the difference between prefix and post fix decrement operators
with suitable example. [3]

c) Write a C program to generate first 50 prime numbers. [3]

Q2) Answer the following :

a) State the types of graphics modes in C. What are the graphics drivers
used to set resolution of the video? [4]

b) Explain the concept of recursion in C language with suitable example.
[3]

c) Write a program to print sum of Fibonacci series upto fifth term. [3]

Q3) Answer the following :

a) Explain with suitable example ‘polymorphism’ and ‘Inheritance’. [4]

b) C++ is an extension version of C language - Comment. [3]

c) Write a program to accept a decimal number and convert it into binary
number. [3]

P.T.O.
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Q4) Answer the following :

a) Draw an electronic symbol for N-MOSFET using C-functions. [4]

b) What is a file? Explain the purpose of a file. [3]

c) Explain with example the functions available in C-language for handling
the parallel port. [3]

Q5) Answer the following :

a) Explain the concept of dynamic storage allocation in C. Explain the syntax
of malloc ( ) and Calloc ( ) operators. [5]

b) Write a program to display a rectangle along with two diagonals. [5]

Q6) Answer the following :

a) State any five differences between C and C++. [5]

b) Write a program to reverse a string using pointers. [5]


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Total No. of Questions : 6]

[5331] - 204
M.Sc. -I

ELECTRONIC SCIENCE
EL 2 UT08: Foundation of Semiconductor Devices

(2013 Pattern) (Credit System) (Semester - II)
Time : 2½ Hours] [Max. Marks : 40
Instructions to the candidates:

1) Answer any four questions.
2) All questions carry equal marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of non-programmable calculator is allowed.

P2222 [Total No. of Pages : 2
SEAT No. :

Q1) Attempt the following:

a) Explain Eber-moll model of BJT. [4]

b) Why the electron generation rate and recombination rate equal in thermal
equilibrium? Comment. [3]

c) Assume that in an n-type GaAs semiconductor at T = 300K, the electron
concentration varies linearly from 1×1018 to 7×1017 cm-3 over a distance
of 0.1 cm. Calculate the diffusion current density if the electron diffusion
coefficient is Dn = 225 cm2. [3]

Q2) Attempt the following:

a) What is Hall effect? Derive the relation for Hall coefficient. [4]

b) Define any three performance parameters of JFET. [3]

c) Calculate the De Broglie wavelength of an electron which has kinetic
energy 15eV. [3]

P.T.O.



[5331]-204 2

Q3) Attempt  the following:

a) Explain the working principle of heterojunction bipolar Transistor.  [4]

b) Explain the concept of effective mass of electron. [3]

c) How p-n junction is formed? What is meant by potential barrier? [3]

Q4) Attempt the following:

a) Explain the difference between SC, FCC and BCC.  [4]

b) What is meant by complete ionization of donor states and acceptor states?
[3]

c) What is Miller Indices? What are Miller indices of plane making intercepts
2a, 3b and 6c on three areas? [3]

Q5) Attempt the following:

a) What is Schrodinger equation? Derive time independent schrodinger
equation for a free particle. [5]

b) Draw band diagram and show variation of Fermi disribution function for
[5]

i) intrinsic

ii) n-type

iii) p-type semiconductor at thermal equilibrium.

Show that product of electron and hole concentration is given by
2

o on p n i .

Q6) Attempt  the following:

a) Explain ideal current voltage relation for n-channel MOSFET for [5]

i) enhancement mode

ii) depletion mode

b) Explain the Czochrolski methods for semiconductor crystal growth.[5]
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