




































































































ADDITIONAL OPEN ELECTIVES-A OFFERED BY EC/TC BOARD 
 

B. E. EC/TE 
Choice Based Credit System (CBCS) and Outcome Based Education (OBE) 

SEMESTER – VI 
VIRTUAL INSTRUMENTATION 

Course Code 18EC653   CIE Marks 40 
Number of Lecture Hours/Week 03 SEE Marks 60 
Total Number of Lecture Hours 40(8Hours/Module) Exam Hours 03 

CREDITS – 03 
Course objective: This course will enable students to: 

• Understand the fundamental principles of virtual instrumentation 
• Acquire, analyze and present data using LabVIEW 

 

Module-1 
RBT 
Level 

Graphical System Design: Introduction, Graphical system design model, Design flow 
with GSD, Virtual Instrumentation, Virtual instrument and traditional instrument, 
Hardware and software in virtual instrumentation, Virtual instrumentation for Test, 
control & design, Graphical system design using LABVIEW, Graphical programming & 
textual programming. 

L1, L2, 
L3 

Module-2  
Introduction to LabVIEW: Introduction, advantages of LABVIEW software 
environment, palettes, front panel controls & indicators, Block diagram, Data flow 
program. 
Repetition and Loops: For loops, while loops, structure tunnels, terminals inside or 
outside loops, shift registers, feed-back nodes, control timing, case structure. 

L1, L2, 
L3 

Module-3  
Arrays: Introduction, arrays in LABVIEW, creating one - dimensional array controls, 
indicators and constants, creating two dimensional arrays, creating multidimensional 
arrays, initializing array, deleting, inserting, and replacing elements, rows, columns, and 
pages with in arrays, arrays functions. 

L1, L2, 
L3 

Module-4  

Plotting Data: Types of waveforms, waveform graphs, waveform charts, XY graphs, 
Intensity graphs & charts, Digital waveform graphs, 3D graphs, customizing graphs & 
charts, configuring a graph or chart, Displaying special planners on the XY graph. 

L1,L2, 
L3 

Module-5  

File Input/ Output: File formats, file write &read, generating filenames automatically, 
String handling: string functions, LABVIEW string formats, parsing of strings.  

Instrument Control: Introduction, GPIB communication, Hardware specification, 
software architecture, Instrument I/O assistant, VISA, Instrument drivers, serial port 
communications, using other interfaces. 

L1, L2, 
L3 

 
Course Outcomes: After studying this course, students will be able to: 

1. Recognize the Graphical system design model and develop programs using the modern tools 
of Graphical programming & textual programming  

2. Develop a virtual instrumentation model using the front panel controls & indicators and loops.  
3. Analyze, design the various array and matrix operations using LabVIEW functions.  
4. Evaluate the various forms of output representations using graphs & charts  
5. Demonstrate Instrument Control, GPIB communication and other interfaces 
 



Students have to conduct the following experiments as a part of CIE marks along with other 
Activities: 
 

1. Build a VI code to indicate the change in temperature using LabVIEW 
2. Develop a code in VI to convert 4-bit binary input to gray output using LabVIEW 
3. Generate a VI code to display sinusoidal and triangular waveforms using LabVIEW 
4. Build a code using LabVIEW to compute the sum of N numbers (use FOR loop) 
5. Develop a VI code using LabVIEW to sort the even numbers (use while loop) 
6. Using LabVIEW compute the basic operations of a simple calculator using case structure 

 
Question paper pattern: 

• Examination will be conducted for 100 marks with question paper containing 10 full 
questions, each of 20 marks.  

• Each full question can have a maximum of 4 sub questions. 
• There will be 2 full questions from each module covering all the topics of the module. 
• Students will have to answer 5 full questions, selecting one full question from each module. 
• The total marks will be proportionally reduced to 60 marks as SEE marks is 60. 

Text Books: 
1. “Virtual Instrumentation using LABVIEW”, Jovitha Jerome, PHI, 2010  
2. “Virtual Instrumentation using LABVIEW”, Sanjay Gupta, Joseph John, TMH, McGraw 

Hill Second Edition, 2011. 

Reference: 
 “Learning with LabView”, Robert H Bishop, Prentice Hall, 2009. 

 
 
 
 

  



ADDITIONAL OPEN ELECTIVES-A OFFERED BY EC/TC BOARD 
 

B. E. EC/TE 
Choice Based Credit System (CBCS) and Outcome Based Education (OBE) 

SEMESTER – VI 
MICROCONTROLLERS 

Course Code 18EC654   CIE Marks 40 
Number of Lecture Hours/Week 03 SEE Marks 60 
Total Number of Lecture Hours 40(8Hours/Module) Exam Hours 03 

CREDITS – 03 
Course objective: This course will enable students to: 

• Learn architecture of 8051.  
• Learn programming skills using Assembly language and C  
• Design and interface microcontroller based embedded systems.  
• Build projects 

Module-1 RBT 
Level 

Microprocessors and Microcontroller: Introduction, Microprocessors and 
Microcontrollers, Microcontroller Survey. (Text 1- Chapter 1)  
The 8051 Architecture: Introduction, Architecture of 8051, Pin diagram of 8051, 
Memory organization. (Text 1- Chapter 2) 

L1, L2 

Module-2  
Addressing Modes in 8051 Microcontroller: Introduction, Addressing Modes, External 
Data Moves, Code Memory Read only Data Moves, PUSH and POP opcodes, Data 
Exchanges, Example Programs. (Text 1- Chapter 3) 

L1, L2 

Module-3  
Instruction set: Instruction timings, 8051 instructions: Data transfer instructions, 
Arithmetic instructions, Logical instructions, Branch instructions, Subroutine 
instructions, Bit manipulation instruction. (Text 1- Chapter 4, 5 and 6) 

L1, L2, 
L3 

Module-4  

8051 Microcontroller Interfacing and Applications: Interfacing 8051 to LCD, 
Keyboard, parallel and serial ADC, DAC interfacing and programming. (Text 2 – Chapter 
12 and 13) 

L1,L2, 
L3 

Module-5  
8051 Microcontroller Interrupts and Timers/counters: Basics of interrupts, 8051 
interrupt structure, Timers and Counters, 8051 timers/counters, programming 8051 timers 
in assembly and C . (Text 2 – Chapter 9, Chapter 11 -11.1)  
8051 Microcontroller Serial Communication: Data communication, Basics of Serial 
Data Communication, 8051 Serial Communication, connections to RS-232, Serial 
communication Programming in assembly and C. (Text 2 – Chapter 10- 10.1,10.2, 10.3) 

L1, L2, 
L3 

Course Outcomes: After studying this course, students will be able to: 
1. Explain the basics of Microprocessor and Microcontroller  
2. Relate to the 8051 Microcontroller architecture and Pin description  
3. Analyze 8051 Addressing modes and use the 8051 instruction set  
4. Program the on-chip peripherals in 8051  
5. Design and develop applications using 8051 Assembly language and C program 

 
Students have to conduct the following experiments as a part of CIE marks along with other 
Activities: 

1. Write an 8051 ALP to exchange n = 5 bytes of data at location 0027H and at location 
0041H.  

2. Write an 8051 ALP to sort an array of n = 6 bytes of data in ascending order stored from 
location 9000H.(use bubble sort algorithm)  



3. Write an 8051 ALP to implement (display) an eight bit up/down binary (hex) counters on 
watch window.  

4. Write a program to toggle all the bits of P1 and P2 continuously using CALL and 
RETURN instructions  

5. Write an 8051 ALP to implement ASCII to hexadecimal conversion  
6. Write a Program illustrating timer delay Generate a 1second delay continuously using the 

on-chip timer in interrupt mode. 
 
Question paper pattern: 

• Examination will be conducted for 100 marks with question paper containing 10 full 
questions, each of 20 marks.  

• Each full question can have a maximum of 4 sub questions. 
• There will be 2 full questions from each module covering all the topics of the module. 
• Students will have to answer 5 full questions, selecting one full question from each module. 
• The total marks will be proportionally reduced to 60 marks as SEE marks is 60. 

Text Books: 
1. “The 8051 Microcontroller Architecture, Programming and Applications”, Kenneth J 

Ayala, Thomson learning, 2005.  
2. “The 8051 Microcontroller and Embedded Systems-using Assembly and C”, 

Muhammad Ali Mazidi and Janice Gillespie Mazidi and Rollin D McKinaly, Pearson, 
2006. 

Reference: 
“The 8051 Microcontroller: Hardware, Software and Applications” V. Udayashankara and 

Mallikarjuna Swamy, TMH., 2009. 
 

  



 
ADDITIONAL OPEN ELECTIVES-A OFFERED BY EC/TC BOARD 

 
B. E. EC/TE 

Choice Based Credit System (CBCS) and Outcome Based Education (OBE) 
SEMESTER – VI 

BASIC VLSI DESIGN 
Course Code 18EC655   CIE Marks 40 
Number of Lecture Hours/Week 03 SEE Marks 60 
Total Number of Lecture Hours 40(8Hours/Module) Exam Hours 03 

CREDITS – 03 
Course objective: This course will enable students to: 

• Understand the fundamental aspects of circuits in silicon 
• Relate to VLSI design processes and design rules 

Module-1 
RBT 
Level 

Moore’s law, speed power performance, nMOS fabrication, CMOS fabrication: n-well, p-
well processes, BiCMOS, Comparison of bipolar and CMOS. 
Basic Electrical Properties of MOS And BiCMOS Circuits: Drain to source current 
versus voltage characteristics, threshold voltage, transconductance. 

L1, L2 

Module-2  
Basic Electrical Properties of MOS And BiCMOS Circuits: nMOS inverter, 
Determination of pull up to pull down ratio:  nMOS inverter driven through one or more 
pass transistors, alternative forms of pull up, CMOS inverter,  BiCMOS inverters, latch 
up. 
Basic Circuit Concepts: Sheet resistance, area capacitance calculation, Delay unit, 
inverter delay, estimation of CMOS inverter delay, super buffers, BiCMOS drivers. 

L1, L2 

Module-3  
MOS and BiCMOS Circuit Design Processes: MOS layers, stick diagrams, nMOS 
design style, CMOS design style 
Design rules and layout & Scaling of MOS Circuits: λ - based design rules, scaling 
factors for device parameters 

L1, L2, 
L3 

Module-4  

Subsystem Design and Layout-1: Switch logic pass transistor, Gate logic inverter, 
NAND gates, NOR gates, pseudo nMOS, Dynamic CMOS 
Examples of structured design: Parity generator, Bus arbitration, multiplexers, logic 
function block, code converter. 

L1,L2, 
L3 

Module-5  
Subsystem Design and Layout-2:  Clocked sequential circuits, dynamic shift registers, 
bus lines, General considerations, 4-bit arithmetic processes, 4-bit shifter, Regularity- 
Definition & Computation 
Practical aspects and testability: Some thoughts of performance, optimization and CAD 
tools for design and simulation. 

L1, L2, 
L3 

Course Outcomes: After studying this course, students will be able to: 
1. Identify the CMOS layout levels, and the design layers used in the process sequence. 
2. Describe the general steps required for processing of CMOS integrated circuits. 
3. Design static CMOS combinational and sequential logic at the transistor level. 
4. Demonstrate different logic styles such as complementary CMOS logic, pass-transistor Logic, 

dynamic logic, etc. 
5. Interpret the need for testability and testing methods in VLSI. 
 



Question paper pattern: 
• Examination will be conducted for 100 marks with question paper containing 10 full 

questions, each of 20 marks.  
• Each full question can have a maximum of 4 sub questions. 
• There will be 2 full questions from each module covering all the topics of the module. 
• Students will have to answer 5 full questions, selecting one full question from each module. 
• The total marks will be proportionally reduced to 60 marks as SEE marks is 60. 

Text Books: 
“Basic VLSI Design”, Douglas A Pucknell, Kamran Eshraghian, 3rd Edition, Prentice Hall 
of India publication, 2005. 

References: 
1. “CMOS Digital Integrated Circuits, Analysis And Design”, Sung – Mo (Steve) Kang, 

Yusuf Leblebici, Tata McGraw Hill, 3rd Edition, 2003. 
2. “VLSI Technology”, S.M. Sze, 2nd edition, Tata McGraw Hill, 2003. 

 
 
 

  










