






























































































































NATIONAL ENGINEERING COLLEGE, K.R. NAGAR, KOVILPATTI – 628 503 
(An Autonomous Institution, Affiliated to Anna University – Chennai) 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 
Theory Course Plan - Odd Semester - 2022-2023 

NEC/AC / 02 (a) 
          Date: 01.08.2022 

 
Course Code and Title : 19EC53C – Linear Integrated Circuits  
Programme : B.E.-Electronics and Communication Engineering 
Semester : V 
Course Instructors : Mr.N.Arumugam, Asso.Prof/ECE 

Dr.T.S.Arun Samuel, Prof/ECE 
Mr.I.Vivek Anand, AP(SG)/ECE 

 
Course Outcomes (COs): 
 

COs 

CO Statements 
CO 

Level 
Related 

PO 
Related 

PSO Threshold Target Upon the completion of the course the students will be able to 
CO1 Describe the fabrication of IC and also DC, AC characteristics of OP- AMP. (K2)   K2 PO1, PO2,PO3, PO12 PSO1 60 80 
CO2 Discuss the various applications of OP- AMP. (K2) K3 PO1, PO2, PO3, PO6 PO12 PSO1 70 80 
CO3 Discuss analog multipliers, PLL and its application. (K2) K3 PO1, PO3, PO5, PO7, PO12 PSO1 60 80 
CO4 

Infer the different types of digital to analog converter and Analog to Digital converter. (K3) K2 PO1, PO2, PO3, PO6 PO12 PSO2 70 80 
CO5 

Describe the various operating modes of timer IC & Different types of voltage regulator. (K2) 
K3 PO1, PO2, PO3, PO6 PO12 PSO2 65 80 

 
Mapping of Course Outcome (CO) with Programme Outcome (PO) and Programme Specific 
Objectives (PSO): 
 

 PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO 

10 

PO 

11 

PO 

12 

PSO1 PSO2 

CO1 3 2 2         2   

CO2 2 3 2   2      2   

CO3 2  2  1  2     2   

CO4 2 2 2   2      1 2  

CO5 3 3 2   2         

Note : Correlation    3 – Strong 2 – Medium 1 – Weak - No 
 
 
 
 



 
Course Content Delivery Method: 

Course Content COs Level of 
Content Content Delivery 

No. of 
Hours to 

be 
Handled 

UNIT I IC FABRICATION AND CIRCUIT CONFIGURATION FOR LINEAR ICS 

Advantages of IC over discrete 
components CO1 K2 Chalk and Talk, 

Presentation, Videos 1 

Manufacturing process of monolithic 
IC CO1 K2 Lecture with Discussion, 

Presentation, Videos 1 

Construction of Monolithic Bipolar 
transistor, Monolithic diodes, 
Integrated Resistors 

CO1 K2 Lecture with Discussion, 
Presentation, Videos 1 

Monolithic Capacitors, Inductors CO1 K2 Chalk and Talk, 
Presentation, Videos 1 

General operational amplifier stages, 
Current mirror and 
current sources, Current sources as 
active loads 

CO1 K2 Lecture with Discussion, 
Presentation, Videos 1 

BJT Differential amplifier with active 
Loads CO1 K2 Chalk and Talk, 

Presentation, Videos 2 

DC and AC performance 
characteristics, slew rate, Open and 
closed loop 
Configurations. 

CO1 K2 Chalk and Talk, 
Presentation, Videos 2 

UNIT II APPLICATIONS OF OPERATIONAL AMPLIFIERS 

Sign Changer, Scale Changer, Phase 
Shift Circuits CO2 K3 Lecture with Discussion, 

Presentation, Videos 1 

Voltage Follower, V-to-I and I-to-V 
converters, Adder, Subtractor CO2 K3 Chalk and Talk, 

Presentation, Videos 1 

Instrumentation amplifier, Integrator, 
Differentiator CO2 K3 Chalk and Talk, 

Demonstrations  1 

Logarithmic amplifier, Antilogarithmic 
amplifier CO2 K3 Chalk and Talk, 

Presentation, Videos 1 

Comparators, Schmitt trigger, 
Precision 
rectifier, Peak detector 

CO2 K3 Chalk and Talk, 
Presentation, Videos 1 

Clipper and Clamper CO2 K3 Group Assignment with 
presentation 1 

Low-pass, High-pass and Band-pass 
Butterworth filters CO2 K3 Chalk and Talk, 

Demonstrations  1 

Sine-wave generators, Triangular wave 
generator, Saw-tooth wave 
Generator 

CO2 K3 Chalk and Talk, 
Presentation, Videos 1 

Astable and Monostable Multivibrators CO2 K3 Chalk and Talk, 
Demonstrations  1 

UNIT III ANALOG MULTIPLIER AND PHASE LOCKED LOOP  
Analog Multiplier using Emitter 
Coupled Transistor Pair CO3 K3 

Chalk and Talk, 
Presentation, Videos 1 



Course Content COs Level of 
Content Content Delivery 

No. of 
Hours to 

be 
Handled 

Gilbert Multiplier cell, Variable 
transconductance technique CO3 

K3 Chalk and Talk, 
Presentation, Videos 1 

Analog multiplier ICs and their 
applications CO3 K3 Lecture with Discussion, 

Presentation, Videos 2 

Operation of the basic PLL, Closed 
loop analysis CO3 K3 Chalk and Talk, 

Presentation, Videos 1 

Voltage controlled oscillator, 
Monolithic PLL IC 565 CO3 K3 Group Assignment with 

presentation 1 

Application of PLL for AM detection. CO3 K3 Lecture with Discussion, 
Presentation, Videos 1 

FM detection, FSK modulation and 
demodulation CO3 K3 

Chalk and Talk, 
Presentation, Videos 2 

UNIT IV ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTERS  

Analog and Digital Data Conversions, 
D/A converter, specifications CO4 K2 Chalk and Talk, 

Presentation, Videos 2 

Weighted resistor type, R-2R Ladder 
type 

CO4 K2 Group Assignment with 
presentation 2 

Voltage Mode and Current Mode R-2R 
Ladder types 

CO4 K2 Chalk and Talk, 
Presentation, Videos 2 

Switches for D/A converters, High 
speed sample and hold circuits 

CO4 K2 Lecture with Discussion, 
Presentation, Videos 1 

A/D Converters, specifications, Flash 
type, Counter type, Servo tracking type 

CO4 K2 Chalk and Talk, 
Presentation, Videos 1 

Successive Approximation type, Dual 
Slope type, A/D converter, Figure of 
merit, Static Parameters: DNL, INL. 

CO4 K2 Chalk and Talk, 
Presentation, Videos 1 

UNIT V TIMER, VOLTAGE REGULATORS AND FUNCTION GENERATOR ICs 

Timer IC 555, IC Voltage regulators CO5 K3 Chalk and Talk, 
Demonstrations  1 

Three terminal fixed and adjustable 
voltage regulators 

CO5 K3 Lecture with Discussion, 
Presentation, Videos 2 

Description and Functional Diagram, 
Monostable operation, Astable 
operation 

CO5 K3 Chalk and Talk, 
Presentation, Videos 1 

IC 723 general purpose regulator 
CO5 K3 Chalk and Talk, 

Presentation, Videos 1 

IC Voltage regulators CO5 K3 Group Assignment with 
presentation 1 

IC L8038 function generator 
CO5 K3 Chalk and Talk, 

Presentation, Videos 2 

Description and Functional Diagram, 
SMPS 

CO5 K3 Lecture with Discussion, 
Presentation, Videos 1 

 
 
 
 



 
TEXT BOOKS: 

1. Sergio Franco, “Design with operational amplifiers and analog integrated circuits”, 3rd 
Edition, Tata McGraw Hill, 2007 

2. D.Roy Choudhry, Shail Jain, “Linear Integrated Circuits”, New Age International Private 
Limited, 4th Edition, 2010. 

 
REFERENCES: 

1. Johan H. Huijsing, “Operational Amplifiers: Theory and Design”, Kluwer Academic 
Publishers, 2nd Edition, 2011. 

2. Paul R. Gray, Paul J. Hurst, Stephen H. Lewis and Robert G. Meyer, “Analysis and Design of 
Analog Integrated Circuits”, John Wiley & Sons Inc, 5th Edition, 2009. 

3. S.Salivahanan & V.S.Kanchana Bhaskaran, “Linear Integrated Circuits”, TMH, 1st Edition, 
2008. 

 
Assessment Procedure: 

CO 
Assessment Tools  

Weightage 
of CO for 
internal 

mark (Weightage – 0.60) (Weightage – 0.30) (Weightage – 0.1) 

CO1 Internal Assessment 
Test 

Viva, Assignment, 
MCQ 

Course End 
Survey-1 0.2 

CO2 Internal Assessment 
Test 

Class Test, 
Assignment, MCQ 

Course End 
Survey -2 0.2 

CO3 Internal Assessment 
Test MCQ, Assignment Course End 

Survey -3 0.2 

CO4 Internal Assessment 
Test Viva, Assignment Course End 

Survey -4 0.2 

CO5 Internal Assessment 
Test Viva, Assignment Course End 

Survey -5 0.2 

 
Rubrics for Evaluation of Assignment:  
 

CATEGORY 4 point 3 point 2 point 1 point 
Content:  
FOCUS 1  

Topic is clear, it 
is explicitly 
stated  

Topic is 
generally clear 
though it may not 
be explicitly 
stated  

Topic may be 
vague  

Topic is unclear or 
confusing  

Content:  
SUPPORT  

Support 
information is 
related to and 
supportive of the 
topic  

Support 
information has 
minor weakness 
in relatedness to 
and/or support of 
the topic  

Support 
information has 
major weakness in 
relatedness to and 
/or support of the 
topic  

An attempt has 
been made to add 
support 
information, but it 
was unrelated or 
confusing  

Content:  
ELABORATION  

Elaboration 
consists of 
specific 
developed 
details  

Elaboration 
consists of some 
specific details  

Elaboration 
consists of general 
and/or 
undeveloped 
details, which may 
be presented in a 
list like fashion.  

Elaboration is 
sparse; almost no 
details  



Content:  
ORGANIZATION  

Organizational 
structure 
establishes 
relationship 
between among 
ideas/events  

Organizational 
structure 
establishes 
relationship 
between among 
ideas/events, 
although minor 
lapses may be 
present  

Organizational 
structure 
establishes 
relationship 
between among 
ideas/events. The 
structure is 
minimally 
complete.  

Structure 
establishes 
relationship 
between among 
ideas/events. The 
overall structure is 
incomplete or 
confusing.  

       
 
 

 
 
 
 

 
                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



NATIONAL ENGINEERING COLLEGE, K.R. NAGAR, KOVILPATTI -628 503 
(An Autonomous Institution, Affiliated to Anna University - Chennai) 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

S 

Theory Course Plan -Even Semester -2022-23 
NEC/AC/ 02 (a) 

02/03/2022 

Course Code and Titte: 19EC41E EMBEDDED SYSTEM ARCHITECTURE 
ECE Programme 

Semester 
Course Instructors 

VI 
Dr. K J Prasanna Venkatesan -AP(SG/ECE, 

Mr.I Vivek Anand -AP(SGVECE 
Dr. KJ Prasanna Venkatesan -AP(SGYECE, 

Mr.I Vivek Anand -AP(SG/ECE 
Course Coordinator 

Course Outcomes (COs): 

CO Statements 
CO Related Related 

Threshold Target COs Upon the completion of the course 
the students will be able to 

Level PO PSO 

75 80 1,2,3,5,9, 

10,11,12,_ 
1,2,3,5,9, 1 

10,11,12, 
1,2,3,5,9,1 
10,11,12, 
1,2,3,5,9,1 

Explain the Hardware architecture of 
K2 CO1 

embedded product. 
co2Understand the software layered 

architecture of embedded product 
Distinguish the internal components 

75 80 
K2 

75 80 
K2 CO3 

of FPGA specific design. 
Describe the printed circuit board 75 80 

C04 
design principles. 

Understand the concept of final 

K2 
10,11,12, 
1,2,3,5,9,1 75 80 

CO5 
product assembly sequence. 

K2 
10,11,12, 

Mapping of Course Outcome (CO) with Programme Outcome (PO) and Programme Specific 
Obiectives (PSO); 

PO PSO 

Cos 2 34 5 6 7 8 9 10 11 12 1 

COl 
CO2 
C03 
C04 

3 3 
Note: Correlation 3-Strong 

2 
0-No 

CO5 
2-Medium 1- Weak 



Course Content Deliver Method: 

No. of 

Course Content Cos 
Level of 

Content Delivery 
Hours to 

Content be 

Handled 
UNIT I HARDWARE ARCHITECTURE 

and Board 
Lecture/Online 
Chalk 

Understanding embedded 
Product specifications with Examples 

system CO1 K2 
Lecture 

3 
with 

discussion 
Chalk and Board 

Component selection Component 
package types 

Lecture/Online 
Lecture 

CO1 K2 2 
with 

discussion 
Chalk and Board 

Embedded system design flow types- 
Preparation of Block diagram to Final 
Product Architecture arrival 

Lecture/Online 
Lecture 
discussion 

CO1 K2 with 4 

Case Study Analysis 
UNIT II SOFTWARE ARCHITECTURE 

CO2 K2 Chalk and Board 
Lecture/Online System software Embedded system 

software layered architecture Lecture 

discussion 
with 2 

Case Study Analysis 
Chalk and CO2 K2 Board 

Understanding of different Operating 

System (Linux, Windows, Vx\Works, 
RTOS etc) features and architectures 

Lecture/Online 
Lecture with 3 

discussion 

Case Study Analysis 
Chalk and CO2 K2 Board 

Lecture/Online 

Basics of Boot loader functionalities Lecture with 2 

discussion 
Case Study Analysis 
Chalk and CO2 K2 Board 

Lecture/Online 
significance of Kernel and Device 

drivers - File system types. 
Lecture with 2 

discussion 

Case Study Analysis 
UNIT III FPGA ARCHITECTURE 

CO3 K2 Chalk and Board 

Basic concepts of CPLD architecture

Difference of CPLD & FPGA 

Lecture/Online 

Lecture with 

discussion 

CO3 Chalk and Board 
Lecture/Online 

Lecture 

K2 

Basic interface protocol study - 12C, 
GPIO, SPI & UART 

2 
with 

discussion 
Chalk and Board 
Lecture/Online 

CO3 K2 
Packaging options - concept of on chip 

logic blocks design-FPGA Design flow 
3 

with Lecture 

discussion 



No. of 

Level of Hours to 
Course Content Cos Content Delivery 

Content be 

Handled 
Chalk 

Lecture/Online 

CO3 K2 and Board 

Preparation of Block diagram to Final 
FPGA Architecture arrival 

Lecture with 2 

discussion, Hands on 

training 
UNIT IV PCB ARCHITECTURE 

and Board 
Lecture/Online 

Chalk 

Understanding of PCB design principles 
C04 K2 

Lecture with 

discussion 
Chalk and Board 2 

Lecture/Online 

Different PCB options C04 K2 with Lecture 

discussion 
Chalk and 

Lecture/Online 
Board 2 

PCB component placement guidelines - co4 

PCB layout routing 
K2 

Lecture with 

discussion 
Chalk and Board |4 

Lecture/Online 

Gerber generation CO4 K2 Lecture with 

discussion, Hands on 
training 

UNIT V DESIGN FOR MANUFACTURING 

Chalk and Board Understanding of basic Component 

assembly process Different ways of cos 
assembly - machine assembly/manual 

assembly -

Lecture/Online 
K2 

Lecture with 

discussion 
Chalk and Board 
Lecture/Online Component storage options Assembly 

flow 
CO5 K2 

Lecture with 

discussion 
Chalk and Board 
Lecture/Online Understanding of basic mechanical IDos 

design 
05 K2 

Lecture 
with 2 

discussion 
Chalk and Board 

Different mechanical enclosure options 
Advantages & Disadvantages of COS 

different mechanical enclosure 

Lecture/Online 
K2 

Lecture 
3 

with 

discussion 

Text Books 
Vilas S bagad, "Electronics product design", Technical publications, Pune 2009. 

2. Rajkamal, "Embedded sysytem- Architecture, programming and design", Mcgraw Hill, 2017. 
Reference Books: 
1. Shibu K.V, "Introduction to Embedded systems", Mcgraw Hill, 2017 
2. Kiyofumi Tanaka, "Embedded systems -Theory and Methodology", Intech publication, Croatia, 2012. 

3. Jack Ganssle, "The art of designing embedded system", 2nd Edition, Newness publication, 2008. 

Course Instructor 

























NATIONAL ENGINEERING COLLEGE, K.R. NAGAR, KOVILPATTI – 628 503 
(An Autonomous Institution, Affiliated to Anna University – Chennai) 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 
Theory Course Plan - Odd Semester - 2021-2022 

          Date: 01.08.2022 
 

Course Code and Title : 19EC32C – Digital System Design 
Programme : B.E.-Electronics and Communication Engineering 
Semester : III 
Course Instructors : Dr.A.Shenbagavalli, Prof & Head/ECE 

Mrs.R.Manjula Devi, AP(SG)/ECE 
Mr.I.Vivek Anand, AP(SG)/ECE 

 
Course Outcomes (COs): 

COs 
CO Statements 

CO 
Level 

Related 
PO 

Related 
PSO Threshold Target Upon the completion of the course 

the students will be able to 

CO1 
Understand and represent Logic 
function and simplify it  K2 

PO1, 
PO2,PO3, 

PO12 
PSO1 65 80 

CO2 
Design and analyze combinational 
circuits  K3 

PO1, PO2, 
PO3, PO6 

PO12 
PSO1 65 80 

CO3 
Design and analyze sequential 
circuits   K3 

PO1, PO3, 
PO5, PO7, 

PO12 
PSO1 65 80 

CO4 
Understand Logic families, working 
of Memory elements and 
Programmable Logic devices  

K2 
PO1, PO2, 
PO3, PO6 

PO12 
PSO2 65 80 

CO5 
Write simulation codes for digital 
circuits using Verilog HDL  K3 

PO1, PO2, 
PO3, PO6 

PO12 
PSO2 65 80 

 
Mapping of Course Outcome (CO) with Programme Outcome (PO) and Programme Specific 
Objectives (PSO): 

COs 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 
CO1 3 2 1 2      2  1   

CO2 2 1 1   1    2  1 1  

CO3 1  2 2 2     2  1 1  

CO4 3 3             

CO5 3  2            

Note : Correlation    3 – Strong 2 – Medium 1 – Weak - No 
 
 
 
 
 
 
 
 



Course Content Delivery Method: 

Course Content COs Level of 
Content Content Delivery 

No. of 
Hours to 

be 
Handled 

UNIT I DIGITAL LOGIC AND ITS SIMPLIFICATION 

Boolean algebra, Number systems CO1 K2 Lecture with discussion, 
Presentation, Videos 1 

De Morgan’s theorem, Binary 
arithmetic CO1 K2 Lecture with discussion, 

Presentation, Videos 1 

SOP, POS, Universal gates CO1 K2 Lecture with discussion, 
Presentation, Videos 1 

Canonical forms, Duality CO1 K2 Lecture with discussion, 
Presentation, Videos 1 

Binary codes, Code conversions CO1 K2 Lecture with discussion, 
Presentation, Videos 2 

Boolean expression simplification 
using Karnaugh Maps CO1 K2 Lecture with discussion, 

Presentation, Videos 2 

UNIT II COMBINATIONAL LOGIC 

Adder, Subtractor CO2 K3 Lecture with discussion, 
Presentation, Videos 2 

BCD Adder, Decoder CO2 K3 Lecture with discussion, 
Presentation, Videos 1 

Encoder, Multiplexer CO2 K3 Lecture with discussion, 
Presentation, Videos 1 

Function realization using Multiplexer 
& Decoder CO2 K3 Lecture with discussion, 

Presentation, Videos 1 

Comparator, Parity generator & 
checker CO2 K3 Lecture with discussion, 

Presentation, Videos 2 

Barrel shifter, ALU, Driver and 
Multiplexed display, Parallel adder CO2 K3 Group Assignment with 

presentation 2 

UNIT III SEQUENTIAL LOGIC   
SR, JK, Master-slave CO3 K3 Lecture with discussion, 

Presentation, Videos 2 

Edge triggered FFs, Ripple & 
Synchronous counter CO3 K3 Lecture with discussion, 

Presentation, Videos 2 

Shift register, Design of synchronous 
sequential circuits CO3 K3 Lecture with discussion, 

Presentation, Videos 2 

Moore, Mealy, Serial Adder Design CO3 K3 Lecture with discussion, 
Presentation, Videos 1 

Generation of Pulse train, Pseudo 
random sequence and clock signals CO3 

K3 Lecture with discussion, 
Presentation, Videos 1 

Asynchronous sequential design- 
Hazards, Races CO3 K3 Group Assignment with 

presentation 1 

UNIT IV LOGIC FAMILIES, MEMORY ELEMENTS AND PLDs  

TTL specifications, TTL  CO4 K2 Lecture with discussion, 
Presentation, Videos 2 



Course Content COs Level of 
Content Content Delivery 

No. of 
Hours to 

be 
Handled 

ECL, CMOS Logic Family and its 
Interfacing 

CO4 K2 Lecture with discussion, 
Presentation, Videos 2 

Characteristics, Memory Elements CO4 K2 Lecture with discussion, 
Presentation, Videos 2 

Static RAM, dynamic RAM CO4 K2 Lecture with discussion, 
Presentation, Videos 1 

ROM, EPROM, FPGA CO4 K2 Lecture with discussion, 
Presentation, Videos 1 

Programmable Logic devices – PLA, 
PAL, PLD 

CO4 K2 Lecture with discussion, 
Presentation, Videos 1 

UNIT V HDL PROGRAMMING 

HDL, Verilog data types and objects CO5 
K3 Lecture with discussion, 

Presentation, Videos 2 

Modeling – Gate level CO5 K3 Lecture with discussion, 
Presentation, Videos 2 

Data flow and behavioral CO5 K3 Lecture with discussion, 
Presentation, Videos 1 

Programming for Adder CO5 K3 Lecture with discussion, 
Presentation, Videos 1 

Multiplexer, Flip flops CO5 K3 Group Assignment with 
presentation 1 

Registers and Counters. CO5 K3 Lecture with discussion, 
Presentation, Videos 2 

 
TEXT BOOKS 
1. M. Morris Mano, Michael D. Ciletti, “Digital Design with an introduction to Verilog HDL”, PHI, 
6th Edition, 2018 
2. Charles Roth, L.K.John, B.K.Lee, “Digital System Design using Verilog”, Cengage, 1st Edition, 
2016. 
 
REFERENCES 
1. R.P. Jain, “Modern digital Electronics”, Tata Mc-Graw Hill, 4th Edition, 2010. 
2. Donald P.Leach, A.P.Malvino, Goutam Saha, “Digital Principles and Applications”, Tata Mc-Graw 
Hill, 8th Edition, 2014 
3. James E. Palmer, David E. Perlman,``Schuams Outlines-Introduction to Digital Systems”, Tata 
McGraw Hill, 2nd Edition 2003 
4.Thomas L.Floyd,”Digital Fundamentals”, PHI, 11th Edition, 2017. 
 
Assessment Procedure: 

CO 
Assessment Tools  

Weightage 
of CO for 
internal 

mark (Weightage – 0.60) (Weightage – 0.30) (Weightage – 0.1) 

CO1 Internal Assessment 
Test Viva, Assignment Course End 

Survey-1 0.2 



CO 

Assessment Tools  Weightage 
of CO for 
internal 

mark 
(Weightage 

– 0.30) 

(Weightage – 0.60) (Weightage – 0.30) (Weightage – 0.1) 

CO2 Internal Assessment 
Test Class Test, Assignment Course End 

Survey -2 0.2 

CO3 Internal Assessment 
Test 

Multiple Choice 
Question, Assignment 

Course End 
Survey -3 0.2 

CO4 Internal Assessment 
Test 

Open Book Test, 
Assignment 

Course End 
Survey -4 0.2 

CO5 Internal Assessment 
Test Viva, Assignment Course End 

Survey -5 0.2 

 
Rubrics for Evaluation of Open Book Test:  
 

CATEGORY 4 point 3 point 2 point 1 point 
Content:  
FOCUS 1  

Topic is clear, it 
is explicitly 
stated  

Topic is 
generally clear 
though it may not 
be explicitly 
stated  

Topic may be 
vague  

Topic is unclear or 
confusing  

Content:  
SUPPORT  

Support 
information is 
related to and 
supportive of the 
topic  

Support 
information has 
minor weakness 
in relatedness to 
and/or support of 
the topic  

Support 
information has 
major weakness in 
relatedness to and 
/or support of the 
topic  

An attempt has 
been made to add 
support 
information, but it 
was unrelated or 
confusing  

Content:  
ELABORATION  

Elaboration 
consists of 
specific 
developed 
details  

Elaboration 
consists of some 
specific details  

Elaboration 
consists of general 
and/or 
undeveloped 
details, which may 
be presented in a 
list like fashion.  

Elaboration is 
sparse; almost no 
details  

Content:  
ORGANIZATION  

Organizational 
structure 
establishes 
relationship 
between among 
ideas/events  

Organizational 
structure 
establishes 
relationship 
between among 
ideas/events, 
although minor 
lapses may be 
present  

Organizational 
structure 
establishes 
relationship 
between among 
ideas/events. The 
structure is 
minimally 
complete.  

Structure 
establishes 
relationship 
between among 
ideas/events. The 
overall structure is 
incomplete or 
confusing.  

       
 
 

 
 
Course Instructors     Course Coordinator  Module Coordinator 
  

 



















NATIONAL ENGINEERING COLLEGE, K.R. NAGAR, KOVILPATTI -628 503 
(An Autonomous Institution, Affiliated to Anna University - Chennai) 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

S 

Theory Course Plan -Even Semester -2022-23 
NEC/AC/ 02 (a) 

02/03/2022 

Course Code and Titte: 19EC41E EMBEDDED SYSTEM ARCHITECTURE 
ECE Programme 

Semester 
Course Instructors 

VI 
Dr. K J Prasanna Venkatesan -AP(SG/ECE, 

Mr.I Vivek Anand -AP(SGVECE 
Dr. KJ Prasanna Venkatesan -AP(SGYECE, 

Mr.I Vivek Anand -AP(SG/ECE 
Course Coordinator 

Course Outcomes (COs): 

CO Statements 
CO Related Related 

Threshold Target COs Upon the completion of the course 
the students will be able to 

Level PO PSO 

75 80 1,2,3,5,9, 

10,11,12,_ 
1,2,3,5,9, 1 

10,11,12, 
1,2,3,5,9,1 
10,11,12, 
1,2,3,5,9,1 

Explain the Hardware architecture of 
K2 CO1 

embedded product. 
co2Understand the software layered 

architecture of embedded product 
Distinguish the internal components 

75 80 
K2 

75 80 
K2 CO3 

of FPGA specific design. 
Describe the printed circuit board 75 80 

C04 
design principles. 

Understand the concept of final 

K2 
10,11,12, 
1,2,3,5,9,1 75 80 

CO5 
product assembly sequence. 

K2 
10,11,12, 

Mapping of Course Outcome (CO) with Programme Outcome (PO) and Programme Specific 
Obiectives (PSO); 

PO PSO 

Cos 2 34 5 6 7 8 9 10 11 12 1 

COl 
CO2 
C03 
C04 

3 3 
Note: Correlation 3-Strong 

2 
0-No 

CO5 
2-Medium 1- Weak 



Course Content Deliver Method: 

No. of 

Course Content Cos 
Level of 

Content Delivery 
Hours to 

Content be 

Handled 
UNIT I HARDWARE ARCHITECTURE 

and Board 
Lecture/Online 
Chalk 

Understanding embedded 
Product specifications with Examples 

system CO1 K2 
Lecture 

3 
with 

discussion 
Chalk and Board 

Component selection Component 
package types 

Lecture/Online 
Lecture 

CO1 K2 2 
with 

discussion 
Chalk and Board 

Embedded system design flow types- 
Preparation of Block diagram to Final 
Product Architecture arrival 

Lecture/Online 
Lecture 
discussion 

CO1 K2 with 4 

Case Study Analysis 
UNIT II SOFTWARE ARCHITECTURE 

CO2 K2 Chalk and Board 
Lecture/Online System software Embedded system 

software layered architecture Lecture 

discussion 
with 2 

Case Study Analysis 
Chalk and CO2 K2 Board 

Understanding of different Operating 

System (Linux, Windows, Vx\Works, 
RTOS etc) features and architectures 

Lecture/Online 
Lecture with 3 

discussion 

Case Study Analysis 
Chalk and CO2 K2 Board 

Lecture/Online 

Basics of Boot loader functionalities Lecture with 2 

discussion 
Case Study Analysis 
Chalk and CO2 K2 Board 

Lecture/Online 
significance of Kernel and Device 

drivers - File system types. 
Lecture with 2 

discussion 

Case Study Analysis 
UNIT III FPGA ARCHITECTURE 

CO3 K2 Chalk and Board 

Basic concepts of CPLD architecture

Difference of CPLD & FPGA 

Lecture/Online 

Lecture with 

discussion 

CO3 Chalk and Board 
Lecture/Online 

Lecture 

K2 

Basic interface protocol study - 12C, 
GPIO, SPI & UART 

2 
with 

discussion 
Chalk and Board 
Lecture/Online 

CO3 K2 
Packaging options - concept of on chip 

logic blocks design-FPGA Design flow 
3 

with Lecture 

discussion 



No. of 

Level of Hours to 
Course Content Cos Content Delivery 

Content be 

Handled 
Chalk 

Lecture/Online 

CO3 K2 and Board 

Preparation of Block diagram to Final 
FPGA Architecture arrival 

Lecture with 2 

discussion, Hands on 

training 
UNIT IV PCB ARCHITECTURE 

and Board 
Lecture/Online 

Chalk 

Understanding of PCB design principles 
C04 K2 

Lecture with 

discussion 
Chalk and Board 2 

Lecture/Online 

Different PCB options C04 K2 with Lecture 

discussion 
Chalk and 

Lecture/Online 
Board 2 

PCB component placement guidelines - co4 

PCB layout routing 
K2 

Lecture with 

discussion 
Chalk and Board |4 

Lecture/Online 

Gerber generation CO4 K2 Lecture with 

discussion, Hands on 
training 

UNIT V DESIGN FOR MANUFACTURING 

Chalk and Board Understanding of basic Component 

assembly process Different ways of cos 
assembly - machine assembly/manual 

assembly -

Lecture/Online 
K2 

Lecture with 

discussion 
Chalk and Board 
Lecture/Online Component storage options Assembly 

flow 
CO5 K2 

Lecture with 

discussion 
Chalk and Board 
Lecture/Online Understanding of basic mechanical IDos 

design 
05 K2 

Lecture 
with 2 

discussion 
Chalk and Board 

Different mechanical enclosure options 
Advantages & Disadvantages of COS 

different mechanical enclosure 

Lecture/Online 
K2 

Lecture 
3 

with 

discussion 

Text Books 
Vilas S bagad, "Electronics product design", Technical publications, Pune 2009. 

2. Rajkamal, "Embedded sysytem- Architecture, programming and design", Mcgraw Hill, 2017. 
Reference Books: 
1. Shibu K.V, "Introduction to Embedded systems", Mcgraw Hill, 2017 
2. Kiyofumi Tanaka, "Embedded systems -Theory and Methodology", Intech publication, Croatia, 2012. 

3. Jack Ganssle, "The art of designing embedded system", 2nd Edition, Newness publication, 2008. 

Course Instructor 















































NATIONAL ENGINEERING COLLEGE, K.R. NAGAR, KOVILPATTI – 628 503 

(An Autonomous Institution, Affiliated to Anna University – Chennai) 

DEPARTMENT OF CIVIL ENGINEERING 

 

Course Plan - Odd Semester – 2022-23 

 

 

Course Code and Title : 19CE53C WASTE WATER TREATMENT AND  MANAGEMENT 

Programme : B.E  Civil  Engineering 

Semester : V 

Course Instructors : Mr.B.Gowtham & Mr.P.Kasirajan 

Course Coordinator :  Mr.B.Gowtham 

 

Course Outcomes (COs): 

 

COs 

CO Statements 
CO 

Level 

Related 

PO 
Threshold Target Upon the completion of the course 

the students will be able to 

CO1 
Examine the various sources of waste 

water and their characteristics 
K3 

2.3.4.5.6,9. 

11&12 
70 80 

CO2 
Design the sewer system and classify the 

pumps and plumbing system 

 

K3 

1,2,3,4,5,6,

7,8,10,11,&

12 

70 75 

CO3 

Design the components of primary 

treatment of a waste water treatment 

plant 

 

K3 
1,2,3,5,6,11

&12 
70 75 

CO 4 

Design the components of secondary 

treatment of a waste water treatment 

plant 

 

K3 
1,2,3,5,6,8,

10,11&12 
70 75 

CO5 
Explain the various methods of sludge 

and sewage disposal 

 

K3 

1,2,3,5,6,10

,11&12 
70 75 

 

Mapping of Course Outcome (CO) with Programme Outcome (PO)  

 

COs 
PO 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1  3 2 3 2 3  3 2 2 2 2 

CO2 3 3 3 3 2 1 1 3  2 2 2 

CO3 3 3 3  1 2  3  2 2 2 

CO4 3 3 3  1 2  3  2 2 2 

CO5 3 3 3  1 2    2 2 2 

 



Note : Correlation    3 – Strong 2 – Medium 1 – Weak - No 

 

 

Course Content Delivery Method: 

 

Course Content COs 
Level of 

Content 
Content Delivery 

No. of 

Hours to 

be 

Handled 

UNIT I- PLANNING OF SEWERAGESYSTEM 

Sources of wastewater generation – 

Effects 
CO1 K3 Chalk & Talk and PPT 2 

 population equivalent - Estimating 

quantity of sewage 
CO1 K3 Chalk & Talk and PPT 2 

Storm runoff estimation - Sewerage CO1 K3 Chalk & Talk and PPT 2 

Factors affecting Characteristics CO1 K3 Chalk & Talk and PPT 1 

composition of sewage and their 

significance 
CO1 K3 Chalk & Talk and PPT 3 

Effluent standards – Legislation 

requirements 
CO1 K3 Chalk & Talk and PPT 2 

UNIT II  SEWER DESIGN 

Sewerage – Hydraulics of flow in 

sewers 
CO2 K3 Chalk & Talk and PPT 2 

Objectives – Design period - Design of 

sanitary and storm sewers 
CO2 K3 Chalk & Talk and PPT 4 

Small bore systems - Computer 

applications 
CO2 K3 Chalk & Talk and PPT 2 

Laying, joining & testing of sewers – 

appurtenances 
CO2 K3 Chalk & Talk and PPT 2 

Pumps – selection of pumps and pipe 

Drainage - Plumbing System for 

Buildings 
CO2 K3 Chalk & Talk and PPT 3 

One pipe and two pipe system CO2 K3 Chalk & Talk and PPT 2 

UNIT III  PRIMARY TREATMENT OF SEWAGE 

Objective – Unit Operation and 

Processes 
CO3 K3 Chalk & Talk and PPT 1 

Selection of treatment processes – 

Onsite sanitation - Septic tank 
CO3 K3 Chalk & Talk and Video 2 

Principles, functions design and 

drawing of screens 
CO3  K3 Chalk & Talk and Video 4 

grit chambers CO3 K3 Chalk & Talk and Video 4 

primary sedimentation tanks – 

Operation 
CO3 K3 Chalk & Talk and Video 2 

primary sedimentation tanks – 

maintenance 
CO3 K3 Chalk & Talk and Video 2 

UNIT IV  SECONDARY TREATMENT OF SEWAGE 

Objective – Aerobic and Anaerobic 

treatment 
CO4 K3 Chalk & Talk and Video 2 

Selection of Treatment Methods CO4 K3 Chalk & Talk and Video 2 

ASP – Design, operation & 

maintenance 
CO4 K3 Chalk & Talk and PPT 2 

TF – Design, operation & 

maintenance 
CO4  K3 Chalk & Talk and Video 2 



Course Content COs 
Level of 

Content 
Content Delivery 

No. of 

Hours to 

be 

Handled 

Oxidation ditches CO4 K3 Chalk & Talk and Video 1 

UASB CO4 K3 Chalk & Talk and Video 2 

Biomethanisation and Gobar gas plant CO4 K3 Chalk & Talk and Video 2 

Reclamation and Reuse of sewage CO4 K3 Chalk & Talk and PPT 1 

Operation & Maintenance of Sewage 

Treatment Plants - Online monitoring 

system 
CO4 K3 Chalk & Talk and PPT 1 

UNIT V DISPOSAL OF SEWAGE AND SLUDGE 

Standards for Disposal – Methods CO5 K3 Chalk & Talk and PPT 1 

Self purification of surface water bodies 

– Oxygen sag curve 
CO5 K3 Chalk & Talk and PPT 3 

Soil dispersion system - Sludge 

characterization 
CO5 K3 Chalk & Talk and PPT 2 

Thickening – Sludge digestion – Biogas 

recovery 
CO5 K3 Chalk & Talk and PPT 4 

Sludge Conditioning and Dewatering – 

disposal 
CO5 K3 Chalk & Talk and PPT 2 

Composting (Vermi) CO5 K3 Chalk & Talk and PPT 1 

Advances in Sludge Treatment and 

disposal 
CO5 K3 Chalk & Talk and PPT 2 

 

Text Books: 
1. Garg, S.K., Environmental Engineering Vol. II, Khanna Publishers,New Delhi,2015. 

Reference Books: 
1. Metcalf and Eddy- Wastewater Engineering–Treatment and Reuse, Tata Mc.GrawHill Company, New 

Delhi,2010. 

 2. Syed R. Qasim ―Wastewater Treatment Plants‖, CRC Press, WashingtonD.C.,2010  
3. Gray N.F, ―Water Technology‖, Elsevier India Pvt. Ltd., New Delhi, 2006 

 

 

 

 

 

 

Assessment Procedure: 

 

CO 

Assessment Tools 
Weightage 

of CO for 

internal 

mark  

IAT  

 

(Weightage – 

0.6) 

Other Assessment Tools  

Cognitive Domain 

Tool  

Affective Domain 

Tool  

Course End 

Survey 

(Weightage – 0.15) (Weightage – 0.15) (Weightage – 0.1) 

CO1 IAT 1 MCQ/Assignment Presentation CES 0.2 

CO2 IAT 1 MCQ & Tutorial Viva CES 0.2 

CO3 IAT 1 & IAT 2 MCQ & Tutorial Viva CES 0.2 

CO4 IAT 2 MCQ & Tutorial Presentation CES 0.2 

CO5 IAT 2 MCQ & Tutorial Viva CES 0.2 

 



Rubrics for Evaluation of Viva:  

       

Performance 

Indicators 
5 point 4 point 3 point 2 point 1 point 

Knowledge of 

Subject 

Demonstrated 

full knowledge 

and able to 

explain with 

practical 

examples 

Answered all 

questions with 

elaboration 

Answered all 

questions but 

failed to 

elaborate 

Answered 

most 

questions 

Answered 

only 

rudimentary 

questions 

 

Rubrics for Evaluation of Seminar/Presentation: 

 

Performance 

Indicators 
5 point 4 point 3 point 2 point 1 point 

Knowledge of 

Subject 

Demonstrated 

full knowledge 

and explain the 

concepts to 

solve the field 

problems 

Explanation 

shows 

substantial 

understanding of 

the concepts to 

solve the field 

problems 

Explanation 

shows some 

understanding 

of the concepts 

to solve the 

field problems 

Explanation 

shows very 

Limited 

understanding 

Failed to 

explain the 

concepts 

Presentation 

All information 

are clear, 

accurate and 

thorough 

Most of the 

information are 

clear, accurate 

and thorough 

Most of the 

information are 

clear, accurate 

but not 

thorough 

Very few 

information 

are clear 

Information 

are not clear 

 

 

 

 



NATIONAL ENGINEERING COLLEGE, K.R. NAGAR, KOVILPATTI – 628 503 
(An Autonomous Institution, Affiliated to Anna University – Chennai) 

 
DEPARTMENT OF CIVIL ENGINEERING 

 
Theory Course Plan - Odd Semester–2022-23 

 

Course Code and Title : 19ID02E – Disaster Management 

Programme : B.E  Civil  Engineering 

Semester : VI 

Course Instructors : Mr.B.Gowtham (Assistant Professor) 

Mr.P.Kaasirajan (Assistant Professor) 

Course Coordinator :  Mr.P.Kaasirajan (Assistant Professor) 

 
 
Course Outcomes (COs): 

COs 

CO Statements 
CO 

Level 
Related 

PO 
Related 

PSO 
Threshold Upon the completion of the course the 

students will be able to 

CO1 Classify the various types of disaster K2 1,6,7 1 70 

CO2 
Interpret various natural and manmade 
disasters. 

K2 1,5,7,9 1 70 

CO3 
Choose a Hazard Assessment 
procedure. 

K3 1,5,7,10 1,2 70 

CO4 
Construct the protection measures 
against Disaster. 

K3 2,5,8,12 1,2 75 

CO5 
Apply Science and Technology in 
Disaster Management 

K3 2,5,8,12 1,2 75 

 
Course Content Delivery Method: 

Course Content COs 
Level of 
Content 

Content Delivery 
No. of 

Hours to 
be Handled 

UNIT I INTRODUCTION TO DISASTER 

Hazard, risk, vulnerability CO1 K2 Lecture with Discussion 2 

Disaster significance, nature, 

importance, dimensions 
CO1 K2 PPT  2 

scope of disaster management - 

national disaster management frame 

work 

CO1 K2 PPT & Think, Pair, Share 3 

financial arrangements- disaster- 

management cycle 
CO1 K2 PPT  2 

UNIT II SOURCES OF DISASTER 

Natural disasters- significance, nature, 

types and effects -- floods, drought, 

cyclone, earthquakes, landslides, 

avalanches 

CO2 K3 Lecture with Discussion 2 

volcanic eruptions, heat and cold 

waves, climatic change - global 

warming - sea level rise - ozone 

depletion 

CO2 K3 PPT, Videos  2 



Course Content COs 
Level of 
Content 

Content Delivery 
No. of 

Hours to 
be Handled 

Manmade disasters- nuclear ,chemical, 

biological, building fire, coal fire, forest 

fire, oil fire 

CO2 K3 Videos & Chalk and Talk 2 

air pollution, water pollution, 

deforestation, industrial waste water 

pollution, road accidents, rail accidents, 

air accidents and sea accidents 

CO2 K3 Videos & Chalk and Talk 3 

UNIT III DISASTER MITIGATION AND HAZARDS ASSESSMENT 

Factors affecting damage – types, 

social status, habitation pattern, 

physiology and climate 

CO3 K3 Lecture with Discussion 2 

Factors affecting mitigation measures - 

prediction – preparation - 

communication - area and accessibility - 

population 

CO3 K3 Lecture with Discussion 2 

physiology and climate - Vulnerability 

Assessment and seismic strengthening 

of buildings 

CO3 K3 Videos & Chalk and Talk 3 

Vulnerability Assessment of Buildings 

procedure - Hazard Assessment-Visual 

Inspection and Study of Available 

Documents. 

CO3 K3 PPT, Videos & Chalk and Board 3 

UNIT IV DISASTER MANAGEMENT 

Disaster management - efforts to 

mitigate natural disasters at national 

and global levels 

CO4 K2 PPT & Videos 2 

International strategy for disaster 

reduction 
CO4 K2 PPT   2 

Rescue, relief And Rehabilitation, Role 

of National and International Agencies 

in Disaster Management  

CO4 K2 PPT &Videos 3 

National Disaster Policy of India (Salient 

Features) 
CO4 K2 Lecture with Discussion 2 

UNIT V APPLICATIONS OF SCIENCE AND TECHNOLOGY AND CASE STUDIES 

Applications of Science and Technology 

(RS, GIS, GPS) 
CO5 K2 PPT &Videos 2 

Early Warning and Prediction Systems CO5 K2 Lecture with Discussion 2 

Earthquake, cyclone, landslides CO5 K2 PPT &Videos 2 

fire accidents, accidents- case studies CO5 K2 PPT  2 

 
TEXT BOOKS 
1. S.K.Singh, S.C.Kundu, Shobha Singh A, ―Disaster Management, William 
Publications, New Delhi, 1997. 
2. Vinod K Sharma, ―Disaster Management, IIPA, New Delhi, 1995 
 
 
 
 



REFERENCES 
1. Annual Report, 2009-10, Ministry of Home Affairs, GOI. 
2. K.Palanivel, ―Disaster Management, Allied Publishers, 2015. 
 
 
E-sources: 
1. https://nptel.ac.in/courses/105104183 - NPTEL 
2. https://onlinecourses.swayam2.ac.in/cec19_hs20/preview - NPTEL 
 

 
Assessment Procedure: 
 

CO 

Assessment Tools 
Weightage 
of CO for 
internal 

mark  

IAT  
 

(Weightage – 0.6) 

Other Assessment Tools  

Cognitive Domain 
Tool  

Affective Domain Tool  Course End Survey 

(Weightage – 0.15) (Weightage – 0.15) (Weightage – 0.1) 

CO1 IAT 1 MCQ Viva CES 0.2 

CO2 IAT 1 Assignment Presentation CES 0.2 

CO3 IAT 1 & IAT 2 Assignment Presentation CES 0.2 

CO4 IAT 2 MCQ Presentation CES 0.2 

CO5 IAT 2 Assignment Case Study Discussion CES 0.2 

 
 

Rubrics for Evaluation of Affective domain Tools:                                                                               
  

Performance 
Indicators 

5 point 4 point 3 point 2-1 point 

Content Shows a full 
understanding 
of the topic. 

Shows a good 
understanding of 
the topic. 

Shows a good 
understanding of 
parts of the topic. 

Does not seem 
to understand 
the topic very 
well. 

Communication Speaks clearly 
and distinctly all 
the time 

Speaks clearly 
and distinctly all 
the time, but 
mispronounces 
one word. 

Speaks clearly 
and distinctly 
most ( 94-85%) 
of the time. 
Mispronounces 
no more than one 
word. 

Often mumbles 
or cannot be 
understood OR 
mispronounces 
more than one 
word. 

Preparedness Student is 
completely 
prepared and 
has obviously 
rehearsed. 

Student seems 
pretty prepared 
but might have 
needed a couple 
more rehearsals. 

The student is 
somewhat 
prepared, but it is 
clear that 
rehearsal was 
lacking. 

Student does not 
seem at all 
prepared to 
present. 

https://nptel.ac.in/courses/105104183
https://onlinecourses.swayam2.ac.in/cec19_hs20/preview


Comprehension Students are 
able to 
accurately 
answer almost 
all questions 
posed by 
classmates 
about the topic. 

Students are 
able to 
accurately 
answer most 
questions posed 
by classmates 
about the topic. 

Students are able 
to accurately 
answer a few 
questions posed 
by classmates 
about the topic. 

Students are 
unable to 
accurately 
answer 
questions posed 
by classmates 
about the topic. 

Evaluates Peers Fills out peer 
evaluation 
completely and 
always gives 
scores based 
on the 
presentation. 

Fills out almost 
all of the peer 
evaluation and 
always gives 
scores based on 
the presentation. 

Fills out most of 
the peer 
evaluation and 
always gives 
scores based on 
the presentation. 

Fills out most of 
the peer 
evaluation but 
scoring appears 
to be biased. 

 
 
 

 
 

 

















































NATIONAL ENGINEERING COLLEGE, K.R. NAGAR, KoVILPATTI - 628 503 (An Autonomous Istitution, AIJllated to Anna Unlverstty - Chennal) 
DEPARTMENT OF SCIENCE AND HUMANITIES 

Theory Course Plan -Odd Semester-2022-2023 
NEC/ AC/02 (a) 

Course Code and Title 19SH13C Engineering Physics 
Programme B.E/B.Tech (MECH,ECE,CSE,EEE, IT, CIVIL) (S1-85) 

(Common to all branches Except Al&DS) 
:First 
| Dr. A. Nichelson, Dr.A.Panimaya Valan Rakkini, 

Dr. V. Rama Subbu, Dr. M. Aravind, Dr. M.Ganapathy 

Semester 
Course Instructors 

Course Coordinator Dr.A.Panimaya Valan Rakkini 

Course Outcomes (COs): 

CO Statements 

COs CO Related Related Upon the completion of the course 
the students will be able to 

Threshold Target Level PO PSO 

CO1 
summarize the properties and 

K2 1,10 65% 85% structures of crystal solids. 
understand the principle 
propagation of different types of 

and 
CO2 K2 1,10 60% 85% 

waves 
choose the 

C03 technique for industrial 

medical application. 
deseribe the different 

appropriate Laser 

and K2 1,10 65% 85% 

types, 
fabrication, losses of optical fibers 

C04 and their applications in K2 1,10 65% 85% 
communication and 

instrumentation. 
explain the physical properties of 

CO5 photons& electrons and their K2 1,10 60% 85% 
applications in different electron 

microscopes. (K2) _ 

Mapping of Course Outcome (CO) with Programme Outcome (PO) and Programme 
Specifie Objectives (PSOE 

PO PSO 
Cos 

|1 2 3 4 5 6 7 8 9 10 11 12 12 

31 CO1 
C02 3 

CO3 3 

C04 

31| 
Note: Correlation 3-Strong 

CO5 

2-Medium 1- Weak - No 



Course Content Delivery Method: 
No. of Hours 

Level of to be 
COs Content Delivery 

Course Content Content Handled 

UNIT1 Crystallography 

Chalk & Talk 

Videos 
Basic teminology: Lattice, 

basis Unit cell, crystal system 
Bravais lattice, Lattice planes 

Miller indices 

CO1 K2 

CO1 K2 Videos 1 

Chalk&Talk 
3D static d-spacing-derivation, 

Characteristics of SC 
CO1 K2 1 

Models 

3D static 
Characteristics of BCC, FCC CO1 K2 1 

Models 
3D static 1 HCP structure COi K2 
Models 

PPT/ Flipped 

Classroom 
Crystal defects, Problems CO1 K2 1 

UNIT II Waves 

Chalk & Talk 
Simple harmonic oscillators CO2 K2 1 

PPT 
Demonstration 

1 Integrated 
Learning 

Chalk&Talk 
Demonstration 

Damped harmonic oscillator CO2 K2 

Mechanical and electrical 
CO2 K2 1 

oscillators 
Transverse wave on a string 

the wave equation on a string 
Chalk & Board 

Co2 K2 1 
Demonstration 

Harmonic waves Videos 
Chalk&Talk 1 CO2 K2 longitudinal waves wave 

equation- Problems 

Flipped 
Classroom Acoustics waves CO2 K2 

UNIT III LASER 

Characteristics of laser, 

Principle of spontaneous CO3 K2 
Demonstration 

1 
emission and stimulated Integrated Learning 

emission 
Population 
Pumping, Einstein's A and B 

coefficients 
Different types of lasers: gas 

lasers (CO2 

inversion, 
CO3 K2 Chalk & Talk 1 

CO3 K2 Videos 1 

Solid-state lasers (Nd-YAG) CO3 K2 PPT 

Applications of 

science, 

lasers n 
1 

engineering CO3 K2 Flipped Classroom and 

medicine 



Course Content Level of No. of Hours 
COs 

Content Content Delivery to be 

Handled 

Problems Chalk&Talk CO3 K2 

UNIT IV Fibre Optics 
Principle Total internal 

reflection 
Acceptance 
Numerical aperture 
Types of optical fibers 
Double crucible technique 

Splicing 
| Losses in optical fibers 

Chalk&Talk C04 K2 1 
PPT 

angle and Demonstration 
C04 K2 1 

Integrated Learning 
Chalk & Talk 

Nideos 1 C04 K2 

CO4 K2 PPT 1 

Fiber optic communication 

system, Medical Endoscope 
Applications - Fiber optic 

sensors; Problems 

PPT/ Flipped 

Classroom 
Chalk&Talk 

C04 K2 

CO4 K2 
Videos 

UNIT V Quantum Physics 

Basic theories, Planck's Black 

Body Radiation_ 
Matter Waves Heisenberg's 

Uncertainty principle 
Schrodinger's wave equation 

CO5 K2 Chalk&Talk 

CO5 K2 Flipped Classroom 

CO5 K2 Chalk&Board 1 

Particle in one dimensional Chalk & Board 

Videos 
CO5 K2 1 

box 
Electron microscope 
Scanning electron microscope 

electron 

CO5 K2 PPT, Videos 

Transmission CO5 K2 PPT, Videos 1 
microscope, Problems 

Text Books: 
1. David Halliday, Robert Resnick, Jearl Walker, "Fundamentals of Physics", 11th 

Edition, John Wiley & Sons Inc.USA, 2018. 
2. Arthur Beiser, "Concepts of Modern Physics", 7h Edition, McGraw Hill Publications 

Private Limited, 2017. 
3. D. J. Griffiths, "Quantum mechanics", 2 edition, Cambridge University Press, 2014 

Reference Books: 
.Renk, Karl.F "Basics of laser physics", 2 Edition, Springer international publishing, 

2017. 
2. HJ.Pain,Patricia Rankin "Introduction to vibration and waves", 1 " edition, Wiley, 

2015 

2. K.S.Mathur, "Fundamentals of Fiber Optics",1st edition, Zorba books, 2018. 
3. S.O. Pillai & Sivakami, "Text Book of Engineering Physics", Mew Age International 

Publishers, 2012 
4. M. N. Avadhanulu & P. G. Kshirsagar; A text book of engineering Physics; S. Chand 

& company Pvt. Ltd. Revised edition 2015 

E-sourcesS 

1. NPTEL 



Unit I 

https://nptel.ac.in/courses/115/104/115104109/ 
https://nptel.ac.in/courses/115/105/115105099/ 
Unit II 

https://nptel.ac.in/courses/115/106/115106119/ 
https://nptel.ac.in/courses/122/105/122105023/ 

Unit III 

https://nptel.ac.in/courses/104/104/104104085/ 

https://www.youtube.com/watch?v=FNp81 kkxj5sc 
Unit IV 

https://nptel.ac.in/courses/115/107/115107095/ 
http://www.digimat.in/nptel/courses/video/115107095/LO02.html 
Unit V 

https://nptel.ac.in/courses/115/104/115104096/ 
https://nptel.ac.in/courses/115/101/115101107/ 
https://nptel.ac.in/courses/122/106/122106034/ 

2 
) S.o. Pillai, Solid State Physics, 6th Edition, New Age Science 
(i) Uttarakhand Open University, Haldwani, Nainital, "Oscillations and Waves" 2017 

(ii)Uma Mukerji, Engineering Physics, 2 Edition, Alpha Science International Ltd, 
Oxford, U.K 

iv)HJ Pain, The Physics of Vibrations, 6th Ed. John Wiley & Sons Ltd. 
(v) Jearl Walker, Fundamentals of Physics Halliday & Resnick 10h Ed. Wiley. 

Web Materials/e-Books/... 

Topics for Integrated Learning and Flipped Classroom: 
CO Mode of Learning Topic/Activity 

Student grouped into teams discuss about different 

forms of crystal defects and analytical tool to detect 

them then present it to the whole class 
The concept will be demonstrated through Compound 

pendulum/Torsional pendulum experiment of 
determination if g/h. 
Transverse wave on a string is analyzed by the wave 

formation in musical instrument (stringed) 
Analysis of ultrasonic wave velocity and 
compressibility in different liquids (water, Kerosene, 

Acetone) and its applications. 

CO1 Flipped class room 

Integrated Learning 
CO2 

Flipped class room 

CO3 Integrated LearningT characteristic properties of laser (i.e high 

directionality) is demonstrated by measuring angle of 

divergence using He-Ne gas laser 
Student grouped into teams discuss about laser 

applications in different field (Medical, Industrial) -

Case study 
The measurement of acceptance angle and numerical 

aperture of optical fibre is demonstrated using He-Ne 

gas laser 

Student grouped into teams discuss about methods of 

splicing and application of optical fibre in 

communication and presentenced to the whole class 
Student grouped into teams to discuss about the 

application of matter waves in Electron Microscope in 

medical field 

Flipped class room 

CO4 Integrated Learning 

Flipped class room 

COS Flipped class room 



Assessment Procedure: 
Assessment Tools 

Other Assessment Tools 
Cognitive IAT 

Weightage 
of CO for 

internal 

Domain Tool Affective Domain 
(Multiple Choice 

Question 
IAssignment/ 
Tutorial/...) 
(Weightage-

0.15) 
Assignment 

CO Tool Course End 
(Weightage 

0.6) Survey (Viva /Seminar/ 

Presentation/...) mark 

(Weightage-
0.15) 

(Weightage -0.1) 
CO1 IAT 1 Viva-Voce Course End Survey 20 

CO2 IAT 1 MCQ Viva-Voce Course End Survey 20 

CO3 IAT 1&2 MCQ Seminar Course End Survey 20 

Project 
Presentation 
Viva-Voce 

Assignment Course End Survey 20 
C04 IAT 2 

Tutorials Course End Survey 20 
CO5 IAT 2 

(Problems) 

Rubrics for Evaluation of Affective domain Tools: 
Viva-Voce 

Performance 5 point 4 point 3 point 2 point 1 point 

Indicators 
Demonstrated 

full Answered Answered all Answered 

all Answered knowledge 
and able to 

only 
rudimentary 
questions 

Indicator1 questions but 

failed to 

elaborate 

questions most 
(Subjet 
Knowledge) 

questions explain with with 

practical 

examples 
More 
relevant 

elaboration 

Less relevant Very Less 

content, poor 
coherencee 

More More 
relevant relevant relevant 

content, content, 
moderate 

content, 

good 
coherence coherence 

with 

content, very 
poor 

coherence 
with 

good 

coherence Indicator 2 

(Presentation 
Ability) 

inadequate 
illustrations with with with 

adequate 
illustrations. 

inadequate 
illustrations 

less less 
illustrations illustrations. 

Difficult to 
hear; 
occasional clear voice, 

clear, Unclear 
but Unclear voice-not eye expressive 

voice, 
not as voice-not 

Indicator3 expressive contact; 

(Communication poised, good 
expressive; expressive 

more no 

a little nervous, 
nervous, expression; 

posture, no 

distracting 
Skills) nervous, not as 

not as nervous, 
not as polished. 

mannerisms. polished some 

polished. distracting 
mannerisms; 



Seminar 
Performance 3 point 2 point 1 point 

5 point 4 point 

Demonstrate Demonstrated Demonstrate DemonstrateDemonstrat 

d through 

Indicators 

d through 
limited 

ed without 

knowledge 
of facts, 

Indicator 1 through d through 

(Knowledge and knowledge of considerable 

Understanding 

some 

facts, terms knowledge of 

and concepts facts, terms 
knowledge 

of facts, 

terms and 

knowledge 
of facts, terms and 

of the 

Subject) and concepts terms and concepts 

concepts 
Exhibited 

concepts 
Exhibited Exhibited Exhibited Exhibited 

impartially 
with a high 
degree of 

impartially 
with a 

impartially 
with some 

impartially impartially 
with limited 

Indicator 2 
without 

(Thinking 
Inquiry) success. considerable success. success. 

success. 
Language 
and/or 

success. 
Language Language 

and/or 
Language 
and/or 

ngua ge 
and/or 

Indicator 3 delivery 
resulted 

information 
being 

and/ 

or delivery 

resulted 

information 

delivery 
resulted 

information 

being 

delivery 
resulted 

information 

being 

delivery 
resulted 

information (Communication 
-Oral) being 

communicate 

d orally 
without 
effectiveness 

being 
communicate communicate communicat communicat 

ed orally 
with 

d orally with d orally with ed orally 

high 
degree of 

effectiveness 

considerable with some 
effectiveness effectiveness limited 

effectiveness 

Seminar was Seminar was Seminar was Seminar was | Seminar 

organized in 

a highly 

effective 

organized in organized in not was not 

a somewhat organized in | organized in 
effective 

an 

Indicator 4 effective an an 

(Application) manner Verymanner 
effective 

manner effective effective 
Effective Moderately manner manner 

facilitation of facilitation of effective 
facilitation 

Ineffectivee poor 
facilitation facilitation 

of class 

discussion 

class class 
of class 
discussion 

of class 

discussion 
discussion discussion 

Project Presentation 
Performance 5 point 4 point 3 point 2 point 1 point 
Indicators 

Sufficient 
knowledge of 
subject but 
insufficient 

Sufficient Indicator 1C Clear Clear insufficient knowledge 
with 

excellent 

knowledge 
with good 
interpretation 

knowledge of 

subject with 

sufficient 

knowledge 
of subject (Knowledge 

of Subject) interpretation. 
interpretation. interpretation. 

Presented Read the slide 

Body languagewithout any 
shows lack of 

confidence and 

Content is Indicator 2 confidently 
well with 

Communicated 

with a local 
good but 

insufficient good verbal 

and body 

language 

explanation 
and body 

language 
(Presentation 
skill) 

accent 
explanation preparation 



Listened the 
Indicator 3 questions 

fully and 
Answered all 

Answered all Answered questions 
with 

Answered 
most of the questions but 

failed to 
(Response answer 

irrelevantly questions 
without 

clearly with 
practical 
examples 

to the 
or a few moderate 

explanations Questions) explain questions explanations 

Course Instructors Course Coordinator 
Dr. A.Nichelson Dr. A. Panimaya Valan Rakkini 
Dr. A.Panimaya Valan Rakkini 

Dr. V. Rama Subbu 

Dr. M. Aravind 

Dr. M.Ganapathy 

www 
HOD(S&H) 

Dr. M.A. NEELAKANTAN 
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NATIONAL ENGINEERING COLLEGE, K.R. NAGAR, KOVILPATTI – 628 503 

(An Autonomous Institution, Affiliated to Anna University – Chennai) 

 

DEPARTMENT OF SCIENCE AND HUMANITIES 

 
Theory Course Plan - Second Semester – 2022-23 

 

Course Code and Title : 19GNO2C-தமிழர ்மரபு-Heritage of Tamils 

Programme : B.E/B.Tech Common to all branches 

Semester : II 

Regulations : 2019 

Credits : 1 

Course Instructors : Dr. S.Chithra, AP/Tamil 

Dr.S.Chithirai Kumar, AP/Chemistry,   

 Mr.J.Thamba, AP/Chemistry  

Dr.E.Ramachandran, AP/Chemistry,  

Dr.A.Nichelson , AP/Physics 

Dr.V.Ramasubbu, AP/Physics,  
Mr.N.Sivananthan, AP/Maths 

Dr.M.Aravind, AP/Physics,  

Dr.M.Ganapathy, AP/Physics 

Dr.T.Arjun, AP/Maths,  

Dr.M.Prabhu, AP/Physics 
Mr.P. Tamilarignan, AP/English 

 

Prerequisite Courses:  

• Plus two level of knowledge in Tamil  

 

Course Outcomes (COs): 

COs 

CO Statements 

CO 

Level 

Related 

PO 

 
Graduate 

Attributes Related 

PSO 
Threshold 

இப்பாடம் 
முடிந்ததும் 

மாணவரக்ள் 
அறிந்து ககாள்வது 

CO1 

தமிழ் கமாழியின் 
இலக்கிய வளம், 
ஓவிய, சிற்பக் 
கலலயின் பரிணாம 
வளர்ச்சி, 
நாட்டுப்புறக் கலல 
மற்றும் வீர 
விலளயாட்டுக்கள் 

K2 
8,9,10, 

12 

Ethics, Individual 
and Team work, 
Communication, 
Lifelong learning - 70% 

CO2 

தமிழரக்ளின் 
திலண சார் 
ககாட்பாடுகள் 
இந்திய 
பண்பாட்டில் 
தமிழரக்ளின் பங்கு 

K2 
8,9,10, 

12 
- 70% 

 

 

 

 

 

 

 

 

 



Course Content Delivery Method: 

 

Course Content COs 
Level of 

Content 

Content 

Delivery 

No. of 

Hours to 

be 

Handled 

அலகு I மமொழி மற்றும் இலக்கியம்: 

இந்திய கமாழிக் குடும்பங்கள் – 

திராவிட கமாழிகள் – தமிழ் ஒரு 
கசம்கமாழி – தமிழ் 
கசவ்விலக்கியங்கள் - சங்க 
இலக்கியத்தின் சமயசார்பற்ற 
தன்லம – சங்க இலக்கியத்தில் 
பகிரத்ல் அறம் 

CO1 K2 
 Chalk 

and Talk 
1 

திருக்குறளில் கமலாண்லமக் 
கருத்துக்கள் – தமிழ்க் காப்பியங்கள், 

தமிழகத்தில் சமண கபௌத்த 
சமயங்களின் தாக்கம் - பக்தி 
இலக்கியம், ஆழ்வாரக்ள் மற்றும் 
நாயன்மாரக்ள் 

CO1 K2 
    Chalk 
and Talk 

1 

சிற்றிலக்கியங்கள் – தமிழில் 

நவீன இலக்கியத்தின் 

வளரச்்சி– தமிழ் இலக்கிய 

வளரச்்சியில் பாரதியார் 
மற்றும் பாரதிதாசன் 

ஆகிகயாரின் பங்களிப்பு.  

 

CO1 K2 

Chalk 
and 
Talk 

1 

அலகு II மரபு – பொறற ஓவியங்கள் முதல் நவீன ஓவியங்கள் வறர – 

சிற்பக் கறல 

நடுகல் முதல் நவீன சிற்பங்கள் வலர 
– ஐம்கபான் சிலலகள்– 

பழங்குடியினர் மற்றும் அவரக்ள் 
தயாரிக்கும் லகவிலனப் 
கபாருட்கள், கபாம்லமகள் 

CO1 K2 
Chalk and 

Talk  
1 

கதர் கசய்யும் கலல – சுடுமண் 
சிற்பங்கள் – நாட்டுப்புறத் 
கதய்வங்கள் – குமரிமுலனயில் 
திருவள்ளுவர் 

CO1 K2 
Chalk and 

Talk 
1 

சிலல – இலசக்கருவிகள் – 

மிருதங்கம், பலற, வீலண, யாழ், 

நாதஸ்வரம் – தமிழரக்ளின் சமூக 
கபாருளாதார வாழ்வில் 
ககாவில்களின் பங்கு. 

CO1 K2 Flipped 
classroom 

1 

அலகு III நொட்டுப்புறக் கறலகள் மற்றும் வீர விறளயொட்டுகள் 

கதருக்கூத்து, கரகாட்டம், 

வில்லுப்பாட்டு, கணியான் கூத்து, 
CO1 K2 

Video 
presentation 

1 

ஒயிலாட்டம், கதால்பாலவக் கூத்து, 

சிலம்பாட்டம், 
CO1 K2 

Chalk and 
Talk 

1 

வளரி, புலியாட்டம், 

தமிழரக்ளின் 

விலளயாட்டுகள்.  

 

CO1 K2 PPT 1 



Course Content COs 
Level of 

Content 

Content 

Delivery 

No. of 

Hours to 

be 

Handled 

அலகு IV தமிழர்களின் திறைக் ககொட்பொடுகள் 

தமிழகத்தின் தாவரங்களும், 

விலங்குகளும் – கதால்காப்பியம் 
மற்றும் சங்க இலக்கியத்தில் அகம் 
மற்றும் புறக் ககாட்பாடுகள் 

CO2 K2 
Chalk and 

Talk 
1 

தமிழரக்ள் கபாற்றிய 
அறக்ககாட்பாடு – சங்ககாலத்தில் 
தமிழகத்தில் எழுத்தறிவும், கல்வியும் 
– சங்ககால நகரங்களும் 
துலறமுகங்களும் 

CO2 K2 
Chalk and 

Talk 
1 

சங்ககாலத்தில் ஏற்றுமதி 

மற்றும் இறக்குமதி – 

கடல்கடந்த நாடுகளில் 

கசாழரக்ளின் கவற்றி 
 

CO2 K2 
Chalk and 

Talk 
1 

அலகு V இந்திய கதசிய இயக்கம் மற்றும் இந்திய பை்பொட்டிற்குத் 
தமிழர்களின் பங்களிப்பு  

இந்திய விடுதலலப்கபாரில் 
தமிழரக்ளின் பங்கு – இந்தியாவின் 
பிறப்பகுதிகளில் தமிழ்ப் 
பண்பாட்டின் தாக்கம் 

CO2 K2 
Chalk and 

Talk 
1 

சுயமரியாலத இயக்கம் – இந்திய 
மருத்துவத்தில், சித்த மருத்துவத்தின் 
பங்கு  

CO2 K2 
Chalk and 

Talk 
1 

கல்கவட்டுகள், 

லககயழுத்துப்படிகள் -

தமிழ்ப ்புத்தகங்களின் அசச்ு 

வரலாறு.  

 

CO5 K2 
Chalk and 

Talk 
1 

 

Text Books: 
 

1. தமிழக வரலாறு – மக்களும் பண்பாடும் – கக. கக. பிள்லள (கவளியீடு: 

தமிழ்நாடு பாடநூல் மற்றும் கல்வியியல் பணிகள் கழகம்).  

2. கணினித் தமிழ் – முலனவர் இல. சுந்தரம் . (விகடன் பிரசுரம்).  

3. கீழடி – லவலக நதிக்கலரயில் சங்ககால நகர நாகரிகம் (கதால்லியல் 

துலற கவளியீடு)  

4. கபாருலந – ஆற்றங்கலர நாகரிகம். (கதால்லியல் துலற கவளியீடு)  

 
Reference Books: 
 

1. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and 
RMRL – (in print)  

2. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) 
(Published by: International Institute of Tamil Studies.  

3.  Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. 
Thirunavukkarasu) (Published by: International Institute of Tamil Studies).  

4.  The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) 
(Published by: International Institute of Tamil Studies.)  



5.  Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly 
Published by: Department of Archaeology & Tamil Nadu Text Book and 
Educational Services Corporation, Tamil Nadu)  

6.  Studies in the History of India with Special Reference to Tamil Nadu 
(Dr.K.K.Pillay) (Published by: The Author)  

7. Porunai Civilization (Jointly Published by: Department of Archaeology & 
Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu)  

8. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: 
RMRL) – Reference Book.  

 

 
E-sources: 

 

1. https://www.keetru.com/index.php/2010-06-24-04-31-11/ungal-noolagam-sep16/31521-2016-09-
23-03-32-56 

2. https://www.youtube.com/watch?v=RwbVHCUrETE 

3. https://www.youtube.com/watch?v=XQF0jWokTjg  

 

Assessment Procedure: 

  

  

  

  
CO 

Assessment Tools 

  
  

Weightage of CO 

for internal mark 

  

  

IAT 

(Weightage – 

0.6) 

Other Assessment Tools 

Cognitive Domain Tool (Multiple 

Choice Question, /Assignment / 
Tutorial/…..) 

(Weightage –0.4) 

  
CO1 

  
IAT I 

Assignment 
  

50% 

CO2 IAT II Assignment 50% 
 

 

 

Rubrics for Evaluation of Cognitive domain Tools: 

 

 Assignment 
Performance 

Indicators 
5 point 4 point 3 point 2 point 1 point 

Indicator 1 

Content 

Content with 
80-100 % 
relevance 

Content with 
60-80 % 
relevance 

Content with 
40-60 % 
relevance 

Content with 
20-40 % 
relevance 

Content with 
10-20 % 
relevance 

Indicator 2 

Presentation 

good 
coherence 
with 
adequate 
illustrations. 

good 
coherence with 
less 

illustrations. 

moderate 
coherence 
with 

less 
illustrations. 

moderate 
coherence 
with 
inadequate 
illustrations. 

poor 
coherence 
with 
inadequate 
illustrations. 

Indicator 3 

Submission 

Submission 
within 
deadline 

Submission 
after deadline 
– 2 days 

Submission 
after deadline 
– 4 days 

Submission 
after deadline 
– 6 days 

Submission 
after deadline 
– 1 week 

 
 
 

 

 
 

 

 

https://www.keetru.com/index.php/2010-06-24-04-31-11/ungal-noolagam-sep16/31521-2016-09-23-03-32-56
https://www.keetru.com/index.php/2010-06-24-04-31-11/ungal-noolagam-sep16/31521-2016-09-23-03-32-56
https://www.youtube.com/watch?v=RwbVHCUrETE
https://www.youtube.com/watch?v=XQF0jWokTjg
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