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RSET VISION 

 

 

 

 

 

 

 

RSET MISSION 

 

 

 

 

 

 

 

 

 

 

 

 

To evolve into a premier technological and research institution, 

moulding eminent professionals with creative minds, innovative 

ideas and sound practical skill, and to shape a future where 

technology works for the enrichment of mankind. 

To impart state-of-the-art knowledge to individuals in various 

technological disciplines and to inculcate in them a high degree of 

social consciousness and human values, thereby enabling them to 

face the challenges of life with courage and conviction. 
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DEPARTMENT VISION 

 

 

 

 

 

 

 

DEPARTMENT MISSION 

 

 

 

 

 

 

 

 

 

 

 

 

To evolve into a centre of academic excellence, developing 

professionals in the field of electronics and instrumentation to 

excel in academia and industry. 

Facilitate comprehensive knowledge transfer with latest 

theoretical and practical concepts, developing good relationship 

with industrial, academic and research institutions thereby 

moulding competent professionals with social commitment. 
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PROGRAMME EDUCATIONAL OBJECTIVES 

 

 

 

 

 

 

 

 

 

 

PROGRAMME OUTCOMES 

 

 

 

 

 

 

 

 

 

 

 

 

PEOI: Graduates will have the fundamental and advanced knowledge in 
mathematics, science, electronics, instrumentation and allied engineering. 
 

PEOII: Graduates shall pursue higher studies, or take up engineering 
profession in design and development or take up engineering research 
assignments. 

 

PEOIII: Graduates will be conscious of the need for environment friendly 
engineering solutions and will be equipped with positive attitude, to help 
them to acquire leadership qualities as well as team spirit and get adapted 
to the current industrial scenario. 

 

a) Students will be capable of applying the knowledge of mathematics, 

science and engineering in the field of electronics and instrumentation 

engineering. 

b) Students will have the ability to design and conduct experiments, analyze 

and interpret data in electronics and instrumentation engineering. 

c) Students will have the ability to design electronics and instrumentation 

system components or processes to meet desired needs within realistic 

constraints such as health and safety, economic, environmental and 

societal considerations. 

d) Students will be able to work individually as well as in multidisciplinary 

teams, as a member or as a leader, to accomplish the common goal. 

e)  
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e) Students will be able to identify, analyze, formulate and solve engineering 

problems. 

f) Students will be capable of applying the knowledge of mathematics, 

science and engineering in the field of electronics and instrumentation 

engineering. 

g) Students will have the ability to design and conduct experiments, analyze 

and interpret data in electronics and instrumentation engineering. 

h) Students will have the ability to design electronics and instrumentation 

system components or processes to meet desired needs within realistic 

constraints such as health and safety, economic, environmental and 

societal considerations. 

i) Students will be able to work individually as well as in multidisciplinary 

teams, as a member or as a leader, to accomplish the common goal. 

j) Students will be aware of the contemporary issues, which help them to 

integrate advanced and sustainable solutions into the user environment. 

k) Students will demonstrate skills to use modern engineering tools, 

software and equipment to analyze and model complex engineering 

solutions. 

l) Students will demonstrate knowledge and understanding of the 

management principles to estimate the requirements and to manage 

projects in multidisciplinary environments. 

m) Students will excel in competitive examinations like GATE, GRE and 

Engineering Services Examination. 
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ASSIGNMENT SCHEDULE 

Week 4 EN010 501 A:  ENGINEERING MATHEMATICS IV 
Week 5 AI010 502:  INDUSTRIAL ELECTRONICS AND APPLICATIONS 
Week 5 AI010 503:  BASIC INSTRUMENTATION & RECORDING SYSTEM 
Week 6 AI010 504:  DATA ACQUISITION SYSTEMS 
Week 7 AI010505:  CONTROL ENGINEERING I 
Week 8 AI010 506:  MICROPROCESSOR AND MICROCONTROLLER 
Week 8 EN010 501 A:  ENGINEERING MATHEMATICS IV 
Week 9 AI010 502:  INDUSTRIAL ELECTRONICS AND APPLICATIONS 
Week 9 AI010 503:  BASIC INSTRUMENTATION & RECORDING SYSTEM 

Week 12 AI010 504:  DATA ACQUISITION SYSTEMS 
Week 12 AI010505:  CONTROL ENGINEERING I 
Week 13 AI010 506:  MICROPROCESSOR AND MICROCONTROLLER 
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COURSE INFORMATION SHEET 

PROGRAMME:   APPLIED ELECTRONICS 

AND INSTRUMENTATION 

DEGREE: BTECH 

COURSE: ENGINEERING MATHEMATICS IV SEMESTER:    S5             CREDITS: 4 

COURSE CODE: EN010 501A                                 

REGULATION: 2010 

COURSE TYPE: CORE 

COURSE AREA/DOMAIN: MATHEMATICS CONTACT HOURS: 2+2 (Tutorial) 

hours/Week. 

CORRESPONDING LAB COURSE CODE (IF 

ANY): NIL 

LAB COURSE NAME: NA 

SYLLABUS: 

UNIT DETAILS HOURS 

I Function of Complex variable  
Analytic functions ɀ Derivation of C.R. equations in cartision co-ordinates 
ɀ harmonic and orthogonal properties ɀ construction of analytic function  
given real or imaginary parts ɀ complex potential ɀ conformal mapping of  

z2 , 
1

ᾀ
  -  Bilinear transformation ɀ cross ratio ɀ invariant property (no 

proof) ɀ simple problems 

12 

II  Complex integration   

Line integral ɀ #ÁÕÃÈÙȭÓ ÉÎÔÅÇÒÁÌ ÔÈÅÏÒÅÍ ɀ #ÁÕÃÈÙȭÓ ÉÎÔÅÇÒÁÌ ÆÏÒÍÕÌÁ ɀ 

4ÁÙÌÏÒȭÓ ÓÅÒÉÅÓ- ,ÁÕÒÅÎÔȭÓ ÓÅÒÉÅÓ ɀ Zeros and singularities ɀ types of 

singularities ɀ Residues ɀ Residue theorem ɀ evaluation of real integrals 

in unit circle ɀ contour integral in semi circle when poles lie on imaginary 

axis 

12 

III  Numerical solution of algebraic and transcendental equations  
Successive bisection method ɀ Regula ɀfalsi method ɀ Newton ɀRaphson 
method - Secant method ɀ solution of system of linear equation by Gauss 
ɀ Seidel method 

12 

IV Numerical solution of Ordinary differential equations  
4ÁÙÌÏÒȭÓ ÓÅÒÉÅÓ ÍÅÔÈÏÄ ɀ %ÕÌÅÒȭÓ ÍÅÔÈÏÄ ɀ modifieÄ %ÕÌÅÒȭÓ ÍÅÔÈÏÄ ɀ 
Runge ɀ Kutta method (IV order) - Milnes predictor ɀ corrector method 

12 

V Linear programming problem   
Definition of L.P.P., solution, optimal solution, degenerate  solution ɀ 
graphical solution ɀsolution using simplex method (non degenerate case 
only) Big -M method ɀ Duality in L.P.P. ɀ Transportation problem ɀ
Balanced T.P. ɀ ÉÎÉÔÉÁÌ ÓÏÌÕÔÉÏÎ ÕÓÉÎÇ 6ÏÇÅÌȭÓ ÁÐÐÒÏØÉÍÁÔÉÏÎ ÍÅÔÈÏÄ  - 
modi method (non degenerate case only) 

12 

TOTAL HOURS 60 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION 

R1 B. V. Ramana ɀ Higher Engg. Mathematicsɀ Mc Graw Hill 

R2 M. R. Spicgel , S. Lipschutz , John J. Schiller, D.Spellman ɀ Complex variables, 
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ÓÃÈÁÎÍȭÓ ÏÕÔÌÉÎÅ ÓÅÒÉÅÓ - Mc Graw Hill 
R3 S. Bathul ɀ text book of Engg.Mathematics ɀ Special functions and complex variables 

ɀPHI 
R4 B. S. Grewal ɀ Numerical methods in Engg. and  science - Khanna Publishers 

R5 Dr. M. K. Venkataraman- Numerical in science and Engg  -National publishing co 

R6 S. S. Sastry - Introductory methods of Numerical Analysis  -PHI 

R7 P. K. Gupta and D.S. Hira ɀ Operations Research ɀ S.Chand 

R8 H. C. Taneja ɀ Advanced Engg. Mathematics Vol II ɀ I.K.International 

R9 Panneer Selvamɀ Operations Research ɀ PHI 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEM 

 Higher secondary level 

Mathematics 

Develop  basic idea in calculus  

EN 010 

101 

Engineering 

Mathematics I 

Generate the concept of partial differentiation S1S2 

EN 010 

301 

Engineering 

Mathematics III 

Generate the concept of  solution of 

differential equation and transforms. 

S3 

 COURSE OBJECTIVES: 

1 Use basic numerical techniques to solve problems  

2 provide scientific techniques to decision making problems 

COURSE OUTCOMES: 

SNO DESCRIPTION PO 

MAPPING 

1 Graduates will develop  a thorough knowledge of complex functions and 

complex integration  

 

2 Graduates will develop a thorough knowledge to apply numerical 

techniques. 

 

3 Graduates will develop an idea about linear programming problems in 

day to day life 

 

4 Graduates will be able to solve real life problems with the help of 

numerical methods 

 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

SNO DESCRIPTION PROPOSED 

ACTIONS 

1 Complex functions Seminar 

2 Characteristics of Analytic function Assignment 

3 LPP-Industry level application and software support Lecture 

4 Numerical functions Assignments 
PROPOSED ACTIONS: TOPICS BEYOND SYLLABUS/ASSIGNMENT/INDUSTRY VISIT/GUEST LECTURER/NPTEL ETC 
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TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

1 Use of functions of complex variable in different branches of engineering 

2 Complex integration in various field of engineering 

3 Numerical solution of algebraic and transcendental equations 

4 Numerical solution of Ordinary differential equations in engineering 

5 Solution of Linear Programming problems in various fields 

WEB SOURCE REFERENCES: 

1 http://mathworld.wolfram.com/ComplexAnalysis.html 

2 http://www.math.ust.hk/~maykwok/courses/ma304/06_07/Complex_4.pdf 

3 http://en.wikipedia.org/wiki/Methods_of_contour_integration 

4 http://en.wikipedia.org/wiki/Numerical_methods_for_ordinary_differential_equations 

5 http://www.math.ufl.edu/~kees/NumericalODE.pdf 

6 http://my.safaribooksonline.com/book/engineering/9789332515703/3dot-solution-

of-algebraic-and-transcendental-equations/ch3_1_xhtml 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

ἦ CHALK & TALK  P ἦ STUD. ASSIGNMENT P ἦ WEB RESOURCES 

ἦ LCD/SMART 

BOARDS 

ἦ STUD. SEMINARS  ἦ ADD-ON COURSES 

ASSESSMENT METHODOLOGIES-DIRECT 

ἦ ASSIGNMENTS P ἦ STUD.   

SEMINARS  

ἦ TESTS/MODEL 

EXAMS P 

ἦ UNIV. 

EXAMINATION P 

ἦ STUD. LAB 

PRACTICES 

ἦ STUD. VIVA ἦ MINI/MAJOR 

PROJECTS 

ἦ CERTIFICATIONS 

ἦ ADD-ON 

COURSES 

ἦ OTHERS   

ASSESSMENT METHODOLOGIES-INDIRECT 

ἦ ASSESSMENT OF COURSE OUTCOMES (BY 

FEEDBACK, ONCE) P 

ἦ STUDENT FEEDBACK ON FACULTY 

(TWICE) P 

ἦ ASSESSMENT OF MINI/MAJOR PROJECTS 

BY EXT. EXPERTS 

ἦ OTHERS  

 

     

Prepared by         Approved by 

Ms. Jaya Abraham       Dr. Ramkumar P. B. 
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COURSE PLAN 

Module 1 

 
 

Module 2 

 
 

Sl. No. Topic No. of lecture hours Reference Books 

1. 
Analytic functions 1 

1. B.V. Ramana ɀ Higher 

Engg. Mathematics ɀ Mc 

Graw Hill 

2. P.K.Gupta and D.S. Hira ɀ 

Operations Research ɀ 

S.Chand 

3. M.R.Spicgel , S.Lipschutz , 

John J. Schiller, D.Spellman 

ɀ Complex variables, 

ÓÃÈÁÎÍȭÓ ÏÕÔÌÉÎÅ ÓÅÒÉÅÓ - 

Mc Graw Hill 

 

2. Derivation of C.R. equations in Cartesian 
co-ordinates 

1 

3. 
harmonic and orthogonal properties 1 

4. 
construction of analytic function  given 

real or imaginary parts ɀ complex 
potential 

1 

5. 
conformal mapping of  z2 , 

1

z
 1 

6. 
Bilinear transformation ɀ cross ratio ɀ 
invariant property (no proof) ɀ simple 

problems 
1 

7. 
Problems 6 

Total hours : 12 

Sl. No. Topic No. of lecture hours Reference Books 

1. Line integral ɀ #ÁÕÃÈÙȭÓ ÉÎÔÅÇÒÁÌ 
theorem 

1 
1. B. V. Ramana ɀ Higher 

Engg. Mathematics ɀ Mc 

Graw Hill 

2. P. K.Gupta and D.S. Hira ɀ 

Operations Research ɀ 

S.Chand 

3. M. R. Spicgel , S.Lipschutz , 

John J. Schiller, D.Spellman 

ɀ Complex variables, 

ÓÃÈÁÎÍȭÓ ÏÕÔÌÉÎÅ ÓÅÒÉÅÓ - 

Mc Graw Hill 

 

2. 
#ÁÕÃÈÙȭÓ ÉÎÔÅÇÒÁÌ ÆÏÒÍÕÌÁ 1 

1.  
4ÁÙÌÏÒȭÓ ÓÅÒÉÅÓ- ,ÁÕÒÅÎÔȭÓ ÓÅÒÉÅÓ 1 

2.  Zeros and singularities ɀ types of 
singularities 

1 

3.  
Residues ɀ Residue theorem - 

evaluation of real integrals in unit 
circle 

1 

4.  contour integral in semi circle when 
poles lie on imaginary axis. 

1 

5.  
Problems  7 

Total hours : 12 
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Module 3 

 
 

 

Module 4 

 

 

 

Sl. No. Topic No. of lecture hours Reference Books 

1. Numerical solution of algebraic and 

transcendental equations 
1 1. B.V. Ramana ɀ Higher 

Engg. Mathematics ɀ Mc 

Graw Hill 

2. P.K.Gupta and D.S. Hira ɀ 

Operations Research ɀ 

S.Chand 

3. M.R.Spicgel , S.Lipschutz , 

John J. Schiller, D.Spellman 

ɀ Complex variables, 

ÓÃÈÁÎÍȭÓ ÏÕÔÌÉne series - 

Mc Graw Hill 

 

2. 
Successive bisection method 1 

3. 
Regula ïfalsi method 1 

4. 
Newton ïRaphson method 1 

5. Secant method ï solution of system of 

linear equation by Gauss 
1 

6. 
Seidel method 1 

7. 
Problems 6 

Total hours :  12 

Sl. No. Topic No. of lecture hours Reference Books 

1. Numerical solution of Ordinary 
differential equations 

1 1. B.V. Ramana ɀ Higher 

Engg. Mathematics ɀ Mc 

Graw Hill 

2. P.K.Gupta and D.S. Hira ɀ 

Operations Research ɀ 

S.Chand 

3. M.R.Spicgel , S.Lipschutz , 

John J. Schiller, D.Spellman 

ɀ Complex variables, 

ÓÃÈÁÎÍȭÓ ÏÕÔÌÉÎÅ ÓÅÒÉÅÓ - 

Mc Graw Hill 

 

2. 
4ÁÙÌÏÒȭÓ ÓÅÒÉÅÓ ÍÅÔÈÏÄ 1 

3. 
%ÕÌÅÒȭÓ ÍÅÔÈÏÄ 1 

4. 
ÍÏÄÉÆÉÅÄ %ÕÌÅÒȭÓ ÍÅÔÈÏÄ 1 

5. 
Runge ɀ Kutta method (IV order) 1 

6. 
Milnes predictor ɀ corrector method 1 

7. 
Problems 6 

Total hours :  12 
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Module 5 

Sl. No. Topic No. of lecture hours Reference Books 

1. Definition of L.P.P., solution, optimal 
solution 

1 
1. B.V. Ramana ɀ Higher 

Engg. Mathematics ɀ Mc 

Graw Hill 

2. P.K.Gupta and D.S. Hira ɀ 

Operations Research ɀ 

S.Chand 

3. M.R.Spicgel , S.Lipschutz , 

John J. Schiller, D.Spellman 

ɀ Complex variables, 

ÓÃÈÁÎÍȭÓ ÏÕÔÌÉÎÅ ÓÅÒÉÅÓ - 

Mc Graw Hill 

 

2. degenerate  solution ɀ graphical 
solution 

1 

3. solution using simplex method (non 
degenerate case only) 

1 

4. 
Big -M method ɀ Duality in L.P.P. 1 

5. 
Transportation problem ɀBalanced T.P 1 

6. 
ÉÎÉÔÉÁÌ ÓÏÌÕÔÉÏÎ ÕÓÉÎÇ 6ÏÇÅÌȭÓ 

approximation method  - modi method 
(non degenerate case only) 

1 

7. 
Problems 6 

Total hours : 12 
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COURSE INFORMATION SHEET 

PROGRAMME: APPLIED ELECTRONICS AND 

INSTRUMENTATION                            

DEGREE: BTECH 

COURSE: INDUSTRIAL ELECTRONICS AND 

APPLICATIONS 

SEMESTER:         5      CREDITS: 4 

COURSE CODE:    AI010 502                                      

REGULATION:2010  

COURSE TYPE: CORE  

COURSE AREA/DOMAIN: POWER 

ELECTRONICS 

CONTACT HOURS: 3+1 (Tutorial) 

hours/Week. 

CORRESPONDING LAB COURSE CODE (IF 

ANY): AI010 507 

LAB COURSE NAME: INDUSTRIAL 

ELECTRONICS LAB 

SYLLABUS: 

UNIT DETAILS HOURS 

I Power semiconductor Devices-ratings and specification -Power diodes ɀ 

power transistor ɀ power MOSFET - characteristics of SCR, TriacɀIGBT ɀ 

MCT ɀ LASCR ɀ SCR turn on, turn off characteristics ɀɀ thyristor 

protection circuits ɀ series and parallel operations of SCR- Thyristor 

trigger circuits ɀ R, RL, RC triggering. 

12 

II AC to DC converters ɀ single phase ɀ three phase ɀ half controlled and 

fully controlled rectifiers ɀ freewheeling diodes -freewheeling effect - 

effect of source and load inductance ɀ power factor improvement 

methods for phase controlled rectifiers- PWM chips:SG3524 and TL 494- 

dual converters ɀ cyclo converters. 

12 

III Inverters and voltage source inverters ɀ series, parallel and bridge 

inverters ɀ current source inverters ɀ PWM inverters ɀ D.C. chopper ɀ 

step up and step down chopper ɀ AC chopper: AC converters: ɀ 

uninterrupted power supply (UPS) ɀ ( circuit diagram approach), 

rectifier ɀɀ inverter ɀ static transfer switch. DC to DC converters: 

choppers: SMPS, battery charger circuits. 

12 

IV D.C Motor control: phase control, Single phase SCR drive ɀ Three phase 

SCR drive ɀspeed control of dc series motor ɀ Chopper controlled dc 

drives ɀ PLL control of dc motor, A.C. Motor control : controlled ɀ slip 

system ɀ slip power recovery system -stepper motor drive - synchronous 

motor control. 

12 

V Control circuits for power electronics: basic schemes for pulse 

generation using analog and digital ICs. Single, double and four quadrant 

systems. Series and parallel operations of thyristor, cable firing, isolation 

etc. 

12 

TOTAL HOURS 60 
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TEXT/REFERENCE BOOKS: 

T1 0Ȣ 3Ȣ "ÉÍÂÈÒÁȟ Ȭ0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓȭȟ +ÈÁÎÎÁ 0ÕÂÌÉÓÈÅÒÓȟ .Å× $ÅÌÈÉȟ ςππς 

T2 G. K. Dubey, Doradia, S. R. Joshi and R. M. Sinha, Thyristorised Power Controllers, New 

Age International Publishers, New Delhi, 1996. 

R1 M. H. Rashid, Power Electronics ɀ circuits, devices and applications, PHI, New Delhi, 

1995. 

R2 Joseph Vithyathi, Power Electronics, McGraw Hill, USA, 1995. 

R3 Mohan, Undeland and Robbins, Power Electronics, John Wiley and Sons, New York, 

1995 

R4  P. C. Sen, Modern Power Electronics, Wheeler publishers, New Delhi, 1998 

R5 M. D. Singh, K. B. Khanchandani: Power Electronics, TMH, 1998 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEM 

EN010 

109 

Basic Electronics engineering & 

Information technology 

The basics of signal diode, MOSFET 

and transistor 

S1S2 

EN010 

108 

Basic Electrical Engineering The fundamentals of drives S1S2 

AI 010 

303 

Network Theory Analysis of different types of load S3 

 COURSE OBJECTIVES: 

1 To study the different types of Power electronics Devices 

2 To get an adequate knowledge about converters and inverters 

3 To get an exposure in control circuits for power electronics 

COURSE OUTCOMES: 

SNO DESCRIPTION PO 

MAPPING 

1 To give the fundamental concept of power semiconductor devices a, b, c, i 

2 To get an adequate knowledge about converters  a, b, c, m 

3 Understand how to design dc-dc power converters and inverters a, b, c, e 

4 To study different types of motors and drives b, c, e, i, j 

5 Understand the principles of operation of soft switching converters b, c, e, i, j, k 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

SNO DESCRIPTION PROPOSED 

ACTIONS 

1 Introduction about motors and drives Reading 

assignments  

2 Pulse Width Modulation Techniques  for speed control of induction 

motor 

Additional 

Lecture 
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TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

1 Thyristor chopper circuits 

2 Voltage commutated chopper 

3 Current commutated chopper 

WEB SOURCE REFERENCES: 

1 www.nptel.iitm.ac.in/courses/.../Power%20Electronics/New_index1.html  

2 www.ietdl.org/IET-PEL   

3 www. powerelectronics.com/  

4 www.inderscience.com/jhome.php?jcode=IJPELEC 

5 http://www.industry.usa.siemens.com 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

ἦ CHALK & TALK P ἦ STUD. ASSIGNMENT 

P 

ἦ WEB 

RESOURCESP 

ἦ LCD/SMART 

BOARDSP 

ἦ STUD. 

SEMINARSP 

ἦ ADD-ON COURSES   

ASSESSMENT METHODOLOGIES-DIRECT 

ἦ ASSIGNMENTS P ἦ STUD. 

SEMINARSP 

ἦ TESTS/MODEL 

EXAMS P 

ἦ UNIV. 

EXAMINATION P 

ἦ STUD. LAB 

PRACTICESP 

ἦ STUD. VIVAP ἦ MINI/MAJOR 

PROJECTSP 

ἦ CERTIFICATIONS 

ἦ ADD-ON 

COURSES 

ἦ OTHERS   

ASSESSMENT METHODOLOGIES-INDIRECT 

ἦ ASSESSMENT OF COURSE OUTCOMES (BY 

FEEDBACK, ONCE) P 

ἦ STUDENT FEEDBACK ON FACULTY 

(TWICE) P 

ἦ ASSESSMENT OF MINI/MAJOR PROJECTS 

BY EXT. EXPERTS 

ἦ OTHERS  

 

 

Prepared by         Approved by 

Ms. Priya S.        Ms. Liza Annie Joseph 

(Faculty)            (HOD)   
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COURSE PLAN 

Module 1 

 
Module 2 

 

Sl. No. Topic No. of lecture hours Reference Books 

1. Introduction 1 

1. 0Ȣ3Ȣ"ÉÍÂÈÒÁȟ Ȭ0Ï×ÅÒ 

%ÌÅÃÔÒÏÎÉÃÓȭȟ +ÈÁÎÎÁ 

Publishers, New Delhi, 2002. 

2. Mohan, Undeland and Robbins, 

Power Electronics, John Wiley 

and Sons, New York, 1995 

3. Joseph Vithyathi, Power 

Electronics, McGraw Hill, USA, 

1995. 

2. 
Power semiconductor Devices-ratings and 

specification -Power diodes ɀ power 

transistorɀ power MOSFET 

2 

3. TriacɀIGBT ɀ MCT ɀ LASCR 2 

4. Characteristics of SCR ɀ SCR turn 

on, turn off characteristics 

2 

5. Thyristor protection circuits 1 

6. Series and parallel operations of SCR 2 

7 
Thyristor trigger circuits ɀ R ,RL,RC 

triggering 
2 

Total hours : 12 

Sl. No. Topic No. of lecture hours Reference Books 

1. 

AC to DC converters ɀ single phase ɀ three 

phase ɀ half controlled and fully 

controlled rectifiers 

3 
1. 0Ȣ3Ȣ"ÉÍÂÈÒÁȟ Ȭ0Ï×ÅÒ 
%ÌÅÃÔÒÏÎÉÃÓȭȟ +ÈÁÎÎÁ 
Publishers, New Delhi, 
2002. 
 

2. M.H.Rashid, Power 
Electronics ɀ circuits, 
devices and aqpplications, 
PHI, New Delhi, 1995 

 
3. Mohan, Undeland and 

Robbins, Power 
Electronics, John Wiley and 
Sons, New York, 1995 

 

2. Free wheeling diodes -free wheeling effect 1 

3. Effect of source and load inductance 2 

4. 
Power factor improvement methods for 

phase controlled rectifiers 
2 

5. PWM chips:SG3524 and TL 494 2 

6. Dual converters 
1 

7. Cyclo converters 1 

Total hours : 12 
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Module 3 

 

 

Module 4 

 
 

Sl. No. Topic No. of lecture hours Reference Books 

1. 
Voltage source inverters, Current source 

inverters 
3 1. 0Ȣ3Ȣ"ÉÍÂÈÒÁȟ Ȭ0Ï×ÅÒ 

Electronicsȭȟ +ÈÁÎÎÁ 

Publishers, New Delhi, 

2002. 

 

2. M.H.Rashid, Power 

Electronics ɀ circuits, 

devices and aqpplications, 

PHI, New Delhi, 1995 

 

 

3. M.D.Singh, K.B. 

Khanchandani: Power 

Electronics, TMH, 1998 

 

2. Series, parallel inverters 1 

3. PWM inverters 1 

4. 
D.C. chopper ɀ step up and step down 

chopper, AC chopper 
3 

5. 

AC converters: ɀ uninterrupted power 

supply (UPS) ɀ (circuit diagram 

approach), rectifier ɀɀ inverter ɀ static 

transfer switch. 

2 

6. SMPS, battery charger circuits 2 

Total hours : 12 

Sl. No. Topic No. of lecture hours Reference Books 

1. 
D.C Motor control: phase control, Single 

phase SCR drive ɀ Three phase SCR drive 
3 1. 0Ȣ3Ȣ"ÉÍÂÈÒÁȟ Ȭ0Ï×ÅÒ 

%ÌÅÃÔÒÏÎÉÃÓȭȟ +ÈÁÎÎÁ 

Publishers, New Delhi, 

2002. 

2. M.H.Rashid, Power 

Electronics ɀ circuits, 

devices and aqpplications, 

PHI, New Delhi, 1995 

3. P.C.Sen, Modern Power 

Electronics, Wheeler 

publishers, New Delhi, 

1998 

2. 

Speed control of dc series motor ɀ 

Chopper controlled dc drives ɀ PLL 

control of dc motor 

3 

3. A.C. Motor control : controlled ɀ slip 

system ɀ slip power recovery system 
2 

4. Stepper motor drive 2 

5. Synchronous motor control. 2 

Total hours : 12 
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Module 5 

 
 

Sl. No. Topic No. of lecture hours Reference Books 

1. Control circuits for power electronics 2 

1. 0Ȣ3Ȣ"ÉÍÂÈÒÁȟ Ȭ0Ï×ÅÒ 

ElectroniÃÓȭȟ +ÈÁÎÎÁ 

Publishers, New Delhi, 

2002. 

2. M.H.Rashid, Power 

Electronics ɀ circuits, 

devices and aqpplications, 

PHI, New Delhi, 1995 

2. Basic schemes for pulse generation using 

analog and digital ICs 
2 

3. Single, double and four quadrant systems 4 

4. Series and parallel operations of thyristor 2 

5. Cable firing 1 

6. Isolation 1 

Total hours : 12 
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COURSE INFORMATION SHEET 

PROGRAMME:  APPLIED ELECTRONICS AND 

INSTRUMENTATION  

DEGREE: SEMESTER:    BTECH 

COURSE: BASIC INSTRUMENTATION & 

RECORDING SYSTEM 

SEMESTER:    5            CREDITS: 4 

COURSE CODE: AI010 503     

REGULATION: 2010 

COURSE TYPE: CORE  

COURSE AREA/DOMAIN: 

INSTRUMENTATION 

CONTACT HOURS: 3+1 (Tutorial) 

hours/Week. 

CORRESPONDING LAB COURSE CODE (IF 

ANY): AI010508 

LAB COURSE NAME: MEASUREMENTS LAB 

SYLLABUS: 

UNIT DETAILS HOURS 

I  

Generalized configuration of Instrumentation system- Definition of 

measurement parameters ɀ Calibration - Static and dynamic 

characteristics- Standards of measurements-Measurements errors- 

Accuracy-Precision- Sensitivity- Resolution, Significant figures . 

12 

II Bridge measurement: Wheatstone, Kelvin, Wien, Hay, Maxwell, Anderson 

and Schering bridges; Q meter ɀ Potential transformer - current 

transformers ɀ KVA meters ɀ Power factor meter ɀ Megger. 

10 

III DC and AC voltmeters, differential voltmeters, AC current measurements 

ɀ multimeters ɀvector impedance meter - power meter: Wave analyzer ɀ 

harmonic distortion analyzer - spectrum analyzer. 

6 

IV Digital instruments: Digital voltmeter - dual slope- successive 

approximation types; Digital measurement of time interval, phase, period, 

frequency, ratio of two Frequencies; Digital LCR meter; Digital alpha 

numeric display. 

7 

V General purpose oscilloscope : CRT screen characteristics ɀ vertical  and 

horizontal amplifiers ɀdelay line ɀ time base and sweep trigger circuits ɀ

synchronization- typical measurements using CRO ; Sampling 

oscilloscope ; digital storage oscilloscope ;Recorders: moving coil 

recorders - XY plotters - UV recorders- Thermal recording. 

10 

TOTAL HOURS 45 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION 

T1 Doeblin, Measurement Systems-Application and Design, Mc Graw Hill, N.Y.1990 

T2 Cooper, W. D., and Helfrick, A. D., Electronic Instrumentation and Measurement 

Techniques, Third Edition, Prentice Hall of India, 1991 
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T3 D. A. Bell, Electronic Instrumentation and Measurements, Englewood Cliffs, N.J.,1994 

T4 Kalsi, G. C., Electronic Instrumentation TMH, 1998. 

R1 Sawhney, K. A., A Course in Electrical & Electronics Measurement & Instrumentation, 

Dhanpat Rai & Sons. 

R2 Cidwell, W., Electrical Instruments and Measurements, TMH, 1969. 

R3 Woolvert, G.A., Transducers in Digital Systems, Peter peregrinvs Ltd., England, 1988 

R4 Bouwens, A.J., Digital Instrumentation, McGraw Hill, 1986. 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEM 

EN010 

109 

Basic Electronics Engineering & 

Information Technology 

Students are introduced to the 

fundamentals of electronics and 

basic electronic devices 

S1S2 

AI010 

303 

Network theory Students are introduced to the 

analysis of different electrical 

circuits. 

S3 

 COURSE OBJECTIVES: 

1 To help students to have knowledge of the basics of instrumentation 

2 Expose students to different types of bridge measurements, recorders and meters. 

3 Importance of signal generators, signal analysers and digital instruments in 

measurements. 

COURSE OUTCOMES: 

SNO DESCRIPTION PO 

MAPPING 

1 Define measurement parameters, standards, characteristics, errors. a,b,c,e,m 

2 Graduates will be able to study the working of different ac and dc 

bridges, Transformers. 

a,b,c,e,m 

3 Gain knowledge on different voltmeters, multimeter, wave analyzers. a,b,c,e,m 

4 Gain knowledge on different digital meters. a,b,c,e,m 

5 Gain knowledge on general purpose oscilloscopes and recorders. a,b,c,e,m 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

SNO DESCRIPTION PROPOSED 

ACTIONS 

1 Signal generators   Assignments 

2 Analog to digital converters Assignments 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

1 Uncertainty analysis and examples of uncertainty analysis 

2 graphical presentation of data-line fitting 

3 method of least squares 
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4 curve fitting 

WEB SOURCE REFERENCES: 

1 http://nptel.iitm.ac.in/video.php?subjectId=108105064 

2 http://ee.iku.edu.tr/ICourses/EE305_54/Lecture7.pdf 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

ἦ CHALK & TALK P  ἦ STUD. 

ASSIGNMENTP 

ἦ WEB RESOURCES  

ἦ LCD/SMART 

BOARDS 

ἦ STUD. SEMINARS ἦ ADD-ON 

COURSES 

 

ASSESSMENT METHODOLOGIES-DIRECT 

ἦ ASSIGNMENTSP ἦ STUD.   

SEMINARS P 

ἦ TESTS/MODEL 

EXAMS P 

ἦ UNIV. 

EXAMINATIONP 

ἦ STUD. LAB 

PRACTICES  

ἦ STUD. VIVA P ἦ MINI/MAJOR 

PROJECTS 

ἦ CERTIFICATIONS 

ἦ ADD-ON 

COURSES 

ἦ OTHERS   

ASSESSMENT METHODOLOGIES-INDIRECT 

ἦ ASSESSMENT OF COURSE OUTCOMES (BY 

FEEDBACK, ONCE) P 

ἦ STUDENT FEEDBACK ON FACULTY 

(TWICE) P 

ἦ ASSESSMENT OF MINI/MAJOR PROJECTS 

BY EXT. EXPERTS 

ἦ OTHERS  

 

Prepared by         Approved by 

Ms. Sukanya R. Warier.      Ms. Liza Annie Joseph 

(Faculty)            (HOD)  
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COURSE PLAN 

Module 1 

 
Module 2 

 
Module 3 

Sl. No. Topic No. of lecture hours Reference Books 

1. Introduction 1 1. D.A.Bell, Electronic 

Instrumentation and 

Measurements 

2. Kalsi, G.C., Electronic 

Instrumentation  

3. Sawhney, K.A., A Course in 

Electrical & Electronics 

Measurement & 

Instrumentation. 

2. Static  & Dynamic Characteristic 4 

3. Standards of measurements 1 

4. 

Measurements errors- Accuracy-

Precision- Sensitivity- Resolution, 

Significant figures. 

6 

Total hours : 12 

Sl. No. Topic No. of lecture hours Reference Books 

1. Wheatstone , Kelvin bridges 2 1. Cooper, W.D., and Helfrick, 
A.D., Electronic 
Instrumentation and 
Measurement 
Techniques. 

2. D.A.Bell, Electronic 
Instrumentation and 
Measurements 
 

3. Kalsi, G.C., Electronic 
Instrumentation  

 
4. Sawhney, K.A., A Course in 

Electrical & Electronics 
Measurement & 
Instrumentation. 

 

2. Hay, Maxell bridges 2 

3. Wien, Schering bridges 2 

4. Anderson's Bridge & Megger 1 

5. Q Meter &  KVA Meter 1 

6. Current Transformers & Potential 

Transformers 
1 

Total hours : 10 

Sl. No. Topic No. of lecture hours Reference Books 

1. DC & AC Voltmeters 1 1. Cooper, W.D., and Helfrick, 
A.D., Electronic 
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Module 4 

 
 

Module 5 

2. Differential Voltmeter & AC current 

measurements 
1 

Instrumentation and 
Measurement 
Techniques. 

2. D.A.Bell, Electronic 
Instrumentation and 
Measurements 

3. Kalsi, G.C., Electronic 
Instrumentation  

4. Sawhney, K.A., A Course in 
Electrical & Electronics 
Measurement & 
Instrumentation. 

 

3. Multimeters & Power Meter 1 

4. Vector Impedence Meter 1 

5. Wave analyzer ɀ harmonic distortion 

analyzer 
1 

6. spectrum analyzer 1 

Total hours : 6 

Sl. No. Topic No. of lecture hours Reference Books 

1. Digital instruments: Digital voltmeter 1 

1. Cooper, W.D., and Helfrick, 
A.D., Electronic 
Instrumentation and 
Measurement 
Techniques. 

2. D.A.Bell, Electronic 
Instrumentation and 
Measurements 
 

3. Kalsi, G.C., Electronic 
Instrumentation  

 

2. Dual slope- successive approximation 

types 
2 

3. Digital measurement of time interval, 

phase 
1 

4. Digital measurement of period, 

frequency, ratio of two Frequencies 
1 

5. Digital LCR meter, Digital alpha 

numeric display 
2 

Total hours : 7 

Sl. No. Topic No. of lecture hours Reference Books 

1. General purpose oscilloscope : CRT 
screen characteristics 

1 1. Kalsi, G.C., Electronic 
Instrumentation  

2. Sawhney, K.A., A Course 
in Electrical & 
Electronics 

2. vertical  and horizontal amplifiers 

,delay line 
1 
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3. time base and sweep trigger circuits, 
synchronization 

1 Measurement & 
Instrumentation. 

 4. 
typical measurements using CRO 

1 

5. Sampling oscilloscope 1 

6. Digital storage oscilloscope 1 

7. Recorders: moving coil recorders - XY 

plotters 
2 

8. UV recorders- Thermal recording 2 

Total hours : 10 
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COURSE INFORMATION SHEET 

PROGRAMME: APPLIED ELECTRONICS AND 

INSTRUMENTATION 

DEGREE: BTECH 

COURSE: DATA ACQUISITION SYSTEMS SEMESTER:  5              CREDITS: 4 

COURSE CODE:  AI010 504      

REGULATION: 2010 

COURSE TYPE: CORE  

COURSE AREA/DOMAIN: 

INSTRUMENTATION 

CONTACT HOURS: 4 + 1 (Tutorial) 

hours/week. 

CORRESPONDING LAB COURSE CODE (IF 

ANY): NIL 

LAB COURSE NAME: NA 

SYLLABUS: 

UNIT DETAILS HOURS 

I An overview of data acquisition systems: Need for data acquisition - types 
of signals and signal information - advantage of handling digital data in 
comparison with analogue data; simplified block diagram: elements of a 
typical data acquisition system.   

6 

II Sensors: response parameters ɀ selection criteria including functional 
specifications, environmental specifications and physical specifications ɀ 
resistive, capacitive, and inductive sensors; temperature sensors; position 
sensors, displacement sensors, speed sensors; force sensors pressure 
sensors; vibration sensors, acceleration sensors; proximity sensors; flow 
sensors, flow-rate sensors; liquid-level sensors, humidity sensors. 

16 

III Signal conditioning units: functions including gain, excitation for sensors, 
linearization and filteringɀ single-ended and differential measurements - 
charge to voltage conversion ɀ programmability of gain ɀ selection of filters 
based on amplitude response and phase response requirements ɀ shielding 
and guarding 

9 

IV Analogue to digital and digital to analogue converters: need for A/D 
converters ɀ  sampling rate and aliasing error- anti aliasing filter 
requirements - error estimation considering filter order - principle and 
features of digital ramp ADC, successive approximation ADC, flash ADC.  

8 

V Multiplexing and demultiplexing:  basic concepts of time division 
multiplexing of analogue and digital data: conventional time division 
multiplexing, bit interleaved and byte interleaved multiplexing.  Error 
budgeting and apportioning: rss error ɀ rms error ɀ system error estimate 
ɀ error budgeting and apportioning total error among system elements.  

6 

TOTAL HOURS 45 

TEXT/REFERENCE BOOKS/JOURNALS: 

T/R AUTHOR/ TITLE/PUBLISHER 

R1 Measurement Computing Corporation, Data Acquisition Handbook - A Reference 
For DAQ and Analog & Digital Signal Conditioning, Third Edition, Measurement 
Computing Corporation 2004-2012. 

R2 Analog Devices, Ask the Applications Engineer, A Selection from Analog Dialog, 
1997. 
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R3 Ian Sinclair, Sensors and Transducers, Third Edition, Elsevier, 2011. 

R4 N. Mathivanan, PC_ Based Instrumentation Concepts and Practice, pHI, 2009. 

R5 Doeblin, Measurement systems: Applications and Design, Mc Graw Hill.  

R6 Eckman, Industrial Instrumentation, Wiley Eastern 

R7 Nakra, Chaudhry, Instrumentation Measurement and Analysis, Mc GrawHill.  

COURSE PRE-REQUISITES: 

1. Knowledge of basics of electrical parameters like charge, current and voltage. 

2. Knowledge of SI units.  

3. Familiarity with T&E equipment like power supply, signal generator and CRO. 

4. Awareness of need for measurements in industry. 

5. Basics of analogue electronics.   

COURSE OBJECTIVES: 

1 To help students get an awareness of modern data acquisition systems. 

2 To help students understand different types of sensors / transducers. 

3 To help students understand the elements of data acquisition system, and their 
selection.  

4 To help students understand how to do error budgeting. 

COURSE OUTCOMES: 

SNO DESCRIPTION PO 

MAPPING 

1 Students will be able to answer questions, and clear doubts, on data 
acquisition systems. 

a, c, m 

2 Students will be able to understand various sensors and transducers. a, b, m 

3 Students will be able to answer questions, and clear doubts, on basics of 

signal conditioners. 

a, c 

4 Students will be able to appreciate the importance of suitable methods of 

shielding and guarding. 

a, b, c, m 

5 Students will be able to select order of filters for specific applications. a, b, c, m 

6 Students will be able to answer questions on topics related to basics of 

multiplexing. 

a, m 

7 Students will be able to appreciate the importance of error budgeting 

and error apportioning in measurement systems. 

a, b, c, m  

8 Students will have an overall concept of data acquisition systems, and 

will be able to communicate its principles and design aspects to relevant 

forums.  

g, k, m  
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GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

SNO DESCRIPTION PROPOSED 

ACTIONS 

The syllabus is sufficient enough to help the students learn and do well in any industry, 
and that is what is needed. So, no gap 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

1 Applications of measurements 

2 Important general characteristics of measuring instruments 

3 Terminal resistance and its relevance 

4 Thevenin resistance and its significance 

5 Classes of sensor specifications 

6 Selection of sensors 

7 AC LVDT vs DC LVDT 

8 Concept and significance of mounted resonance in accelerometers 

DELIVERY/INSTRUCTIONAL METHODS: 

1. Black board. Write all necessary key words. 

2. Develop schematics, drawing required blocks one by one explaining one by one. 

3. Develop any topic from basics. 

4. Post purposeful breaks almost every 15 minutes, using 2/3 minutes for interaction with 
students. 

5. Wherever a topic is a continuation of the topic discussed in previous class, 
summarise/revise the previous class at start of the period. 

ASSESSMENT METHODS ɀ DIRECT 

1. Asking questions in class.  

2.Through home work. 

3. Through assignments. 

4. Through test paper. 

ASSESSMENT METHODS - INDIRECT 

1. Through interaction with students.  

2. Through feedback from HoD, which she gives based on class committee meeting. 

Prepared by         Approved by 

Mr. P. R. Madhava Panicker     Ms. Liza Annie Joseph 

(Faculty)            (HOD)  
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COURSE PLAN 

Module 1 

 
 

Module 2 

Sl. No. Topic No. of lecture hours Reference Books 

1.  An overview of data acquisition 
systems  

2 

1. V. U. Bakshi U. A.Bakshi, 

Measurements And 

Instrumentation, 

Technical Publications. 

 

2.  Applications of data acquisition 
system  

2 

3.  Need for data acquisition - types of 
signals and signal information  

1 

4.  Advantage of handling digital data in 
comparison with analogue data  

1 

Total hours : 6 

Sl. 

No. 
Topic 

No. of 

lecture 

hours 

Reference Books 

1. 

Sensors: 

response 

parameters ɀ 

selection 

criteria 

including 

functional 

specifications 

2 

 

 

1. Joseph J. Carr, Data acquisition and control: microcomputer applications for scientists and 

engineers, 

http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews

Tab Professional and Reference Books.  

 

2. V.U.Bakshi U.A.Bakshi, Measurements And Instrumentation, Technical Publications. 

 

2. 

Environmental 

specifications 

and physical 

specifications 

ɀ resistive, 

capacitive, and 

inductive 

sensors 

2 

3. 
Temperature 

sensors; 

position 

3 

http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22V.U.Bakshi+U.A.Bakshi%22
http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22Joseph+J.+Carr%22
http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22V.U.Bakshi+U.A.Bakshi%22
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Module 3 

sensors 

4. 
Displacement 

sensors, speed 

sensors 

3 

5. 

Acceleration 

sensors; 

proximity 

sensors; flow 

sensors 

3 

6. 

Flow-rate 

sensors; 

liquid-level 

sensors, 

humidity 

sensors   

3 

Total hours : 16 

Sl. 

No. 
Topic 

No. of 

lecture 

hours 

Reference Books 

1. 

Signal 

conditioning 

units: functions 

including gain, 

excitation for 

sensors, 

linearization 

and filtering  

2 
1. Joseph J. Carr, Data acquisition and control: microcomputer applications for scientists and 

engineers, 

http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews

Tab Professional and Reference Books.  

 

2. V.U.Bakshi U.A.Bakshi, Measurements And Instrumentation, Technical Publications. 

 2. 
Programmability 

of gain   
2 

3. Selection of 

filters based on 

4 

http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22Joseph+J.+Carr%22
http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22V.U.Bakshi+U.A.Bakshi%22
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Module 4 

amplitude 

response and 

phase response 

requirements 

4. Shielding and 

guarding   
1 

Total hours : 9 

Sl. 

No. 
Topic 

No. of 

lecture 

hours 

Reference Books 

1. 

Analogue to 

digital and 

digital to 

analogue 

converters: 

need for A/D 

converters 

2 

 

1. Joseph J. Carr, Data acquisition and control: microcomputer applications for scientists and 

engineers, 

http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews

Tab Professional and Reference Books.  

 

2. V.U.Bakshi U.A.Bakshi, Measurements And Instrumentation, Technical Publications. 

 

2. 

Sampling rate 

and aliasing 

error- anti 

aliasing filter 

requirements   

2 

3. 

Principle and 

features of 

digital ramp 

ADC  

2 

4. 

Successive 

approximation 

ADC, flash 

ADC  

1 

5. Aliasing error-

problems  
1 

http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22Joseph+J.+Carr%22
http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22V.U.Bakshi+U.A.Bakshi%22
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Module 5 

Total hours : 8 

Sl. 

No. 
Topic 

No. of 

lecture 

hours 

Reference Books 

1. 
Multiplexing 

and 

demultiplexing  

1 

1. Joseph J. Carr, Data acquisition and control: microcomputer applications for scientists and 

engineers, 

http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews

Tab Professional and Reference Books.  

 

2. V.U.Bakshi U.A.Bakshi, Measurements And Instrumentation, Technical Publications. 

 

2. 

Basic concepts 

of time division 

multiplexing of 

analogue and 

digital data  

1 

3. 

Bit interleaved 

and byte 

interleaved 

multiplexing  

1 

4. 

RSS error ɀ 

RMS error,  

System error 

estimate   

1 

5. 

Error 

budgeting and 

apportioning 

total error 

among system 

elements.  

1 

6. 

Error 

budgeting and 

apportioning 

total error 

among system 

1 

http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22Joseph+J.+Carr%22
http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22V.U.Bakshi+U.A.Bakshi%22
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elements-

problems  

Total hours : 6 
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COURSE INFORMATION SHEET 

PROGRAMME: APPLIED ELECTRONICS AND 

INSTRUMENTATION                                             

DEGREE: BTECH 

COURSE: CONTROL ENGINEERING I SEMESTER:  5              CREDITS:  4 

COURSE CODE:  AI010505                      

REGULATION: 2010 

COURSE TYPE: CORE 

COURSE AREA/DOMAIN: SYSTEM THEROY CONTACT HOURS: 2+2 (Tutorial) 

hours/Week. 

CORRESPONDING LAB COURSE CODE (IF 

ANY): NIL 

LAB COURSE NAME: NIL 

SYLLABUS: 

UNIT DETAILS HOURS 

I System modeling - Transfer function approach : 

Introduction to control system ɀ Classification of control systems. 

Principles of automatic control- Feedback systems ɀPractical examples ɀ 

Transfer function ɀ Transfer function of electrical, mechanical and 

electromechanical system ɀ Block diagram ɀ Signal flow graph ɀ -ÁÓÏÎȭÓ 

gain formula. 

12 

II  Time domain analysis : 

Standard test signals - Response of systems to standard test signals ɀ Step 

response of second order systems in detail ɀ Time domain specifications 

ɀ Steady state response ɀ Steady state error- Static & Dynamic error 

coefficients- MAT lab programs for time domain analysis. 

12 

III  Stability of linear systems in time domain ɀ 2ÏÕÔÈȭÓ ÃÒÉÔÅÒÉÏÎ ÏÆ ÓÔÁÂÉÌÉÔÙȢ 

Root locus - Construction of root locus ɀ Effect of addition of poles and 

zeros on root locus-MAT lab programs for stability analysis 

12 

IV Frequency domain analysis : 

Frequency response ɀ Frequency domain specifications ɀ Stability in the 

frequency domain - Nyquist stability criterion ɀ Stability from polar and 

Bode plots - Relative stability ɀ Gain margin and phase margin ɀ M & N 

circles ɀ .ÉÃÈÏÌȭÓ ÃÈÁÒÔ ɀ MAT lab programs for frequency domain 

analysis. 

12 

V Design of compensators: 

Introduction to design ɀ compensation techniques ɀ Lead, Lag and Lead -

Lag compensation using RC network --Design of Lead, Lag and Lead-Lag 

compensators  using bode plots. 

12 

TOTAL HOURS 60 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION 
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R1 Modern control engineering ɀ Katsuhiko Ogata, Pearson Edn. 

R2 Control systems principles and design: M. Gopal, TMH. 

R3 Automatic control system ɀ B. C. Kuo, PHI. 

R4 Control system design: Graham C Goodwin, PHI. 

R5 Modern Control Systems: Dorf, Pearson Education. 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEM 

AI 010 

303 

Network Theory To have fundamentals of network 

analysis 

S3 

AI 010 

403 

Signals & Systems To have a basic idea about test 

signals and Laplace transforms 

S4 

 COURSE OBJECTIVES: 

1 To give the fundamental concept of the analysis and design techniques of control 

systems by transfer function approach. 

2 To get an adequate knowledge in the time response of systems and steady state 

error analysis. 

3 To learn the concept of stability of control system and methods of stability analysis. 

4 To study the three ways of designing compensation for a control system. 

5 To get an exposure to MAT lab programs for control system analysis. 

COURSE OUTCOMES: 

SNO DESCRIPTION PO 

MAPPING 

1 Graduates will be able to understand how to model different systems 

mathematically and understand the concept of Transfer Function. 

a,b.d,e,k,m 

2 Graduates will be able to analyse the system models in time domain, 

understand time domain specifications and concept of steady state 

error. 

a,b,e,m 

3 Graduates will be able to analyse the stability of systems and predict 

when and under what conditions a system will become unstable. 

a,b,c,e,h,k,

m 

4 Graduates will be able to design compensator to achieve a desired 

response from a system. 

a,b,c,e,h,k,

m 

5 To make graduates industry ready by getting acquainted with analysis 

tool like MATLAB. 

a,b,c,d,e,i,

k,l 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

SNO DESCRIPTION PROPOSED 

ACTIONS 

1 Introduction to Laplace Transforms Assignment 

2 MATLAB in detail, Simulink Web 
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reference[3] 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

1 Conceptual problems, definitions, to help students in competitive examinations. 

WEB SOURCE REFERENCES: 

1 http://nptel.iitm.ac.in/courses/108101037/ 

2 http://nptel.iitm.ac.in/video.php?subjectId=108102043 

3 http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT 

Delhi/Control%20system%20design%20n%20principles/index.htm 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

ἦ CHALK & TALKP ἦ STUD. 

ASSIGNMENTP 

ἦ WEB RESOURCES  

ἦ LCD/SMART 

BOARDS 

ἦ STUD. SEMINARS ἦ ADD-ON 

COURSES 

 

ASSESSMENT METHODOLOGIES-DIRECT 

ἦ ASSIGNMENTSP ἦ STUD. SEMINARS ἦ TESTS/MODEL 

EXAMSP 

ἦ UNIV. 

EXAMINATIONP 

ἦ STUD. LAB 

PRACTICES 

ἦ STUD. VIVA ἦ MINI/MAJOR 

PROJECTS 

ἦ CERTIFICATIONS 

ἦ ADD-ON 

COURSES 

ἦ OTHERS   

ASSESSMENT METHODOLOGIES-INDIRECT 

ἦ ASSESSMENT OF COURSE OUTCOMES (BY 

FEEDBACK, ONCE) P 

ἦ STUDENT FEEDBACK ON FACULTY 

(TWICE) P 

ἦ ASSESSMENT OF MINI/MAJOR PROJECTS 

BY EXT. EXPERTS 

ἦ OTHERS  

 

 

Prepared by         Approved by 

Ms. Mary Hexy       Ms. Liza Annie Joseph 

(Faculty)            (HOD)  

http://nptel.iitm.ac.in/courses/108101037/
http://nptel.iitm.ac.in/video.php?subjectId=108102043
http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT%20Delhi/Control%20system%20design%20n%20principles/index.htm
http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT%20Delhi/Control%20system%20design%20n%20principles/index.htm
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COURSE PLAN 

Module 1 

 

 
 
 

Module 2 

Sl. No. Topic No. of lecture hours Reference Books 

1. Introduction to control system 2 

1. Modern control 
engineering ɀ Katsuhiko 
Ogata, Pearson Edn. 

2. Automatic control 
system ɀ B.C. Kuo, PHI. 

3. Modern Control  
Systems: Dorf, Pearson 
Education. 

 

2. 
Classification of control systems. 
Principles of automatic control 

1 

3. Feedback systems ɀ practical systems 1 

4. Transfer function 1 

5. Transfer function of electrical system 1 

6. 
Transfer function of mechanical 

system 
1 

7. Transfer function of electrical system 1 

8. 
Transfer function of electro-

mechanical system 
1 

9. Block diagram 1 

10. 
Signal flow graph ɀ -ÁÓÏÎȭÓ ÇÁÉÎ 

formula 
1 

11. Practice problems 1 

Total hours : 12 

Sl. No. Topic No. of lecture hours Reference Books 

1. Standard test signals 1 

1. Control systems 
principles and design: M. 
Gopal, TMH 
2. Modern control 
engineering ɀ Katsuhiko 
Ogata, Pearson Edn. 

 

2. Response of first order system to 
standard test signals 

2 

3. Step response of second order systems 2 

4. Time domain specifications 1 

5. Steady state response 1 

6. Steady state error- Static error 

coefficients 
1 
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Module 3 

 

Module 4 

7. Steady state error- Dynamic error 

coefficients 
1 

8. MAT lab programs for time domain 

analysis 
1 

9. Practice problems 2 

Total hours : 12 

Sl. No. Topic No. of lecture hours Reference Books 

1. 2ÏÕÔÈȭÓ ÃÒÉÔÅÒÉÏÎ ÏÆ ÓÔÁÂÉÌÉÔÙ 2 

1. Modern control 
engineering ɀ Katsuhiko 
Ogata, Pearson Edn. 

2. Control systems 
principles and design: M. 
Gopal, TMH  

2. Root locus 2 

3. Construction of root locus 2 

4. 
Effect of addition of poles and zeros on 

root locus 
2 

5. 
MAT lab programs for stability 

analysis 
2 

6. Practice problems 2 

Total Hours:12 

Sl. No. Topic No. of lecture hours Reference Books 

1. 
Frequency response ɀ Frequency 

domain specifications 
1 1. Control systems 

principles and design: M. 
Gopal, TMH 

2. Automatic control 
system ɀ B.C. Kuo, PHI. 

3. Modern control 
engineering ɀ Katsuhiko 
Ogata, Pearson Edn 

 

2. 
Stability in the frequency domain - 

Nyquist stability criterion 
2 

3. Stability from polar plot 1 

4. Bode plots 2 
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Module 5 

 

 

 

 

 

5. 
Relative stability ɀ Gain margin and 

phase margin 
1 

6. M & N circles 1 

7. .ÉÃÈÏÌȭÓ ÃÈÁÒÔ 1 

8. 
MAT lab programs for frequency 

domain analysis 
1 

9. Practice problems 2 

Total Hours:12 

Sl. No. Topic No. of lecture hours Reference Books 

1 
Introduction to design of 

compensators 
2 

1. Modern control 
engineering ɀ Katsuhiko 
Ogata, Pearson Edn 

2. Control systems 
principles and design: M. 
Gopal, TMH 

3. Control system design: 
Graham C Goodwin, PHI 

2 Compensation techniques 1 

3 
Lead, Lag and Lead -Lag compensation 

using RC network 
3 

4 
Design of Lead, Lag and Lead-Lag 

compensators using bode plots 
3 

5 Practice problems 3 

Total Hours:12 
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COURSE INFORMATION SHEET 

PROGRAMME: APPLIED ELECTRONICS AND 

INSTRUMENTATION 

DEGREE: BTECH 

COURSE: MICROPROCESSOR AND 

MICROCONTROLLER 

SEMESTER:  5              CREDITS: 4 

COURSE CODE:  AI010 506      

REGULATION: 2010 

COURSE TYPE: CORE  

COURSE AREA/DOMAIN: ELECTRONICS CONTACT HOURS: 3+1 (Tutorial) 

hours/Week. 

CORRESPONDING LAB COURSE CODE (IF 

ANY): AI 010 607 

LAB COURSE NAME: MPMC LAB 

SYLLABUS: 

UNIT DETAILS HOURS 

I Introduction to microprocessors and microcomputers: Function of 
microprocessors- architecture of 8085. Intel 8086 Microprocessor - 
Internal architecture ɀ Block diagram ɀ8086 memory organization ɀ even 
and odd memory banks ɀ segment registers ɀ logical and physical 
address. Minimum and maximum mode operation ɀ Interrupt and 
Interrupt applications ɀperipheralsɀprogrammable DMA controller-8257 
ɀ 8087 math coprocessor-Programmable interrupt controller-8259  

13 

II Addressing modes used in 80x86 family - Data addressing modes, 
Program memory addressing modes, Stack memory addressing modes. 
Instruction sets of 8086-programming. Architectures of Intel 80286 
Microprocessor, 80386 Microprocessor Advanced Intel Microprocessors 
ɀ 80486 Pentium. 

10 

III Atmel AT89C51 microcontroller ɀ features - pin configurations - internal 
block Schematic.  Port structures .Idle & power down mode - power 
control register - program protection modes ɀ flash programming & 
verification. Memory organization - program memory - data memory. 
Program status word - registers banks.  External program & data memory 
timing diagrams- I/O port timings ɀ and operation ɀDirect & indirect 
addressing area - Addressing modes.  

13 

IV 8051 Programming-Machine cycle-Instruction set ɀ arithmetic - logical 
and data transfer instructions ɀ Boolean instructions - program 
branching instructions - Programming examples Timer0 & Timer1 - 
TMOD SFR - mode0, mode1, mode2, mode3 ɀ TCON-Programming 
examples.  

12 

V Serial interface - SCON SFR - mode0, mode1, mode2, mode3- block 
schematics baud Rates- power on reset circuit- ONCE mode- on chip 
oscillator interrupts - interrupt sources - interrupt enable register -
interrupt priority - interrupt control system - interrupt handling, single 
step operation. Programming examples. Introduction to RISC processors-
Microchip PIC16 family ɀ PIC16F873 processor ɀ features ɀ architecture 

12 

TOTAL HOURS 60 
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TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION 

R1 The 8051 Microcontroller: Muhammad Ali Mazidi, Pearson Education.  

R2 The 8051 Microcontroller: Kenneth J Ayala, Penram International 

R3 Microprocessors and Architecture: Ramesh S. Goankar 

R4 Microcomputers and Microprocessors: John Uffenbeck, PHI 

R5 The Microprocessors 6th Edition Barry B. Brey Pearson Edu. 

R6 Microprocessor and Interfacing 2nd Edition Douglous V. Hall TMH 

R7 The 80x 86 families John Uffenbeck 

R8 Design with PIC micro-controllers: John B Peatman, Pearson Education. 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEM 

AI 010 

404 

Digital Electronics Familiarization of the digital circuits 

which are the basics of 

microprocessor and microcontroller 

S4 

 COURSE OBJECTIVES: 

1 To Create an exposure to basic microprocessors, peripherals and its programming.  

2 To impart the basic concepts of advanced microprocessors. 

3 To have an adequate knowledge in 8-bit microcontrollers.  

4 To provide the basic concepts of programming in 8051. 

5 To provide basic knowledge in RISC. 

COURSE OUTCOMES: 

SNO DESCRIPTION PO 

MAPPING 

1 Differentiate the different architecture present in the field and how it 
could be made advanced.  

b, c, m 

2 Understand the importance of addressing modes and the instruction set 

of the processor which is used for programming the processor and 

controller.   

d, c 

3 With different modes of operation and memory organization of 

microcontrollers helps in various system designing aspects. 

b, c, m 

4 Interfacing concepts are made clear. e, i 

5 Know about how the basic techniques are used in advanced RISC 

processor.    

k, j 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

SNO DESCRIPTION PROPOSED 

ACTIONS 
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1 Embedded C and other user friendly languages are needed. Free tutorials. 

2 Interfacing various practical devices has to be concentrated. Extra lab 

experiments. 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

1 Detailed study about advanced microcontrollers. 

2 Familiarization of various development boards and Integrated development area. 

(IDE) 

WEB SOURCE REFERENCES: 

1 Web site of Atmel - www.atmel.com 

2 Microchip semiconductor web site ɀ www.microchip.com 

3 www.embeddedcraft.org 

4 www.mikroe.com 

5 www.technologystudent.com 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

ἦ CHALK & TALKP ἦ STUD. 

ASSIGNMENTP 

ἦ WEB RESOURCES  

ἦ LCD/SMART 

BOARDS 

ἦ STUD. SEMINARS ἦ ADD-ON 

COURSES 

 

ASSESSMENT METHODOLOGIES-DIRECT 

ἦ ASSIGNMENTSP ἦ STUD. 

SEMINARSP 

ἦ TESTS/MODEL 

EXAMS P 

ἦ UNIV. 

EXAMINATION P 

ἦ STUD. LAB 

PRACTICES P 

ἦ STUD. VIVA P ἦ MINI/MAJOR 

PROJECTS 

ἦ CERTIFICATIONS 

ἦ ADD-ON 

COURSES 

ἦ OTHERS   

ASSESSMENT METHODOLOGIES-INDIRECT 

ἦ ASSESSMENT OF COURSE OUTCOMES (BY 

FEEDBACK, ONCE) P 

ἦ STUDENT FEEDBACK ON FACULTY 

(TWICE) P 

ἦ ASSESSMENT OF MINI/MAJOR PROJECTS BY 

EXT. EXPERTS 

ἦ OTHERS  

 

Prepared by         Approved by 

Ms. Liza Annie Joseph      Ms. Liza Annie Joseph 

(Faculty)            (HOD) 
  

http://www.atmel.com/
http://www.microchip.com/
http://www.embeddedcraft.org/
http://www.mikroe.com/
http://www.technologystudent.com/
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COURSE PLAN 
 

Module 1 
 

 

Module 2 

Sl. No. Topic No. of lecture hours Reference Books 

1. Introduction to microprocessors and 

microcomputers 
1 

1. Microprocessors and 
Architecture: Ramesh 
S Goankar 

2. The Microprocessors 
6th Edition Barry B. 
Brey Pearson Edu. 

3. Microprocessor and 
Interfacing 2nd 
Edition Douglous V. 
Hall TMH 

 

2. Function of microprocessors, 

Architecture of 8085 
1 

3. Intel 8086 Microprocessor - Internal 

architecture ɀ Block diagram 
2 

4. 

8086 memory organization ɀ even and 

odd memory banks - Segment registers 

ɀ logical and physical address. 

4 

5. 

Minimum and maximum mode 

operation ɀ Interrupt and Interrupt 

applications 

2 

6. 

peripheralsɀprogrammable DMA 

controller 8257 ɀ8087 math 

coprocessor-Programmable interrupt 

controller-8259 

3 

Total hours : 13 

Sl. No. Topic No. of lecture hours Reference Books 

1. 

Addressing modes used in 80x86 

family - Data addressing modes, 

Program memory addressing modes, 

Stack memory addressing modes 

2 
1. The Microprocessors 

6th Edition Barry B. 
Brey Pearson Edu. 

2. Microprocessor and 
Interfacing 2nd 
Edition Douglous V. 
Hall TMH 

 

2. Instruction sets of 8086-programming 4 

3. 
Architectures of Intel 80286 

Microprocessor, 80386 

Microprocessor Advanced Intel 

4 
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Module 3 

 

Module 4 

Microprocessors ɀ 80486 Pentium 

Total hours : 10 

Sl. No. Topic No. of lecture hours Reference Books 

1.  

Atmel AT89C51 microcontroller ɀ 

features - pin configurations - internal 

block Schematic. 

2 

1. The 8051 
Microcontroller: 
Muhammad Ali Mazidi, 
Pearson Education. 
 

2. The 8051 
Microcontroller: 
Kenneth J Ayala, 
Penram International 

 
3. Web site of Atmel -                      

www.atmel.com 
 

2.  Port structures & programming 2 

3.  
Idle & power down mode - power 

control register 
1 

4.  
program protection modes ɀ flash 

programming & verification 
2 

5.  

Memory organization - program 

memory - data memory .Program 

status word - registers banks. 

3 

6.  

External program & data memory 

timing diagrams- I/O port timings ɀ 

and operation ɀDirect & indirect 

addressing area - Addressing modes 

3 

Total Hours: 13 

Sl. No. Topic No. of lecture hours Reference Books 

1. 8051 Programming-Machine cycle 4 1. The 8051 
Microcontroller: 
Muhammad Ali Mazidi, 
Pearson Education. 
 

2. The 8051 
Microcontroller: 
Kenneth J Ayala, Penram 

2. 

Instruction set ɀ arithmetic - logical and 

data transfer instructions ɀ Boolean 

instructions - program branching 

instructions - Programming examples 

4 

http://www.atmel.com/
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Module 5 

 

3. 
Timer0 & Timer1 - TMOD SFR - mode0, 

mode1, mode2, mode3 ɀ TCON-

Programming examples. 

4 

International 
 

Total Hours: 12 

Sl. No. Topic No. of lecture hours Reference Books 

1 
Serial interface - SCON SFR - mode0, 

mode1, mode2, mode3- block 

schematics baud rates 

3 

1. The 8051 
Microcontroller: 
Muhammad Ali Mazidi, 
Pearson Education. 
 

2. The 8051 
Microcontroller: 
Kenneth J Ayala, Penram 
International  

 
3. Design with PIC micro-

controllers: John B 
Peatman, Pearson 
Education. 

 

2 Power on reset circuit- ONCE mode- on 

chip oscillator 
3 

3 

Interrupts - interrupt sources - 

interrupt enable register -interrupt 

priority - interrupt control system - 

interrupt handling, single step 

operation. Programming examples 

3 

4 
Introduction to RISC processors-

Microchip PIC16 family ɀ PIC16F873 

processor ɀ features ɀ architecture 

3 

Total Hours: 12 
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COURSE INFORMATION SHEET 

PROGRAMME:  APPLIED ELECTRONICS & 

INSTRUMENTATION                                 

DEGREE: BTECH 

COURSE: INDUSTRIAL ELECTRONICS LAB SEMESTER:    5            CREDITS: 2 

COURSE CODE:  AI 010 507 (P)                                

REGULATION: 2010  

COURSE TYPE: CORE  

 

COURSE AREA/DOMAIN: POWER 

ELECTRONICS 

CONTACT HOURS: 3 Practical Hours/Week. 

CORRESPONDING THEORY COURSE CODE 

(IF ANY): AI 010 502 

THEORY COURSE NAME: INDUSTRIAL 

ELECTRONICS AND APPLICATIONS 

SYLLABUS: 

UNIT DETAILS HOURS 

I Study of V-I characteristic of SCR, TRIAC 3 

II Study of BJT, IGBT, GTO & MOSFET. 3 

III R, RC and UJT firing circuits for the control of SCRs. 3 

IV Design and implementation of Ramp-Comparator and digital firing 
scheme for simple SCR circuits 

3 

V Automatic lighting control with SCRs and optoelectronic components. 1 

VI AC phase control using SCR and TRIAC. 1 

VII Speed control of DC motor using choppers and converters. 1 

VIII Generation and study the PWM control signal for Single phase dc to ac 
inverter. 

2 

IX Study and use of the single phase half controlled & fully controlled AC to 
DC Converter and effect of firing angle control on load voltage & wave 
Forms. 

2 

X Study and use of back to back connected SCR/ TRIAC Controlled AC 
Voltage controller and its wave forms with Variation of firing angle. 

2 

XI Study & use chopper circuit for the control of DC Voltage using (1) Pulse 
width control (2) Frequency Control. 

1 

XII Study of Single Phase inverter and its wave form. 3 

XIII Study of Three Phase firing circuit with synchronization, and testing with 
three phase AC to DC bridge converter. Testing of wave forms of digital 
firing modules. 

3 

XIV Study and Testing of a Three Phase bridge inverter with different types 
of loads. 

1 

XV Simulation of gating circuits and simple converter circuits. 1 

TOTAL HOURS 30 

TEXT/REFERENCE BOOKS: 

T/R BOOK TITLE/AUTHORS/PUBLICATION 

R1 0Ȣ 3Ȣ "ÉÍÂÈÒÁȟ Ȭ0Ï×ÅÒ %ÌÅÃÔÒÏÎÉÃÓȭȟ +ÈÁÎÎÁ 0ÕÂÌÉÓÈÅÒÓȟ .Å× $ÅÌÈÉȟ ςππς 

R2 G. K. Dubey, Doradia, S.R. Joshi and R.M.Sinha, Thyristorised Power Controllers, New 
Age International Publishers, New Delhi, 1996. 
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R3 M. H. Rashid, Power Electronics ɀ circuits, devices and applications, PHI, New Delhi, 
1995. 

R4 Mohan, Undeland and Robbins, Power Electronics, John Wiley and Sons, New York, 
1995 

R5 M. D.Singh, K.B. Khanchandani: Power Electronics, TMH, 1998 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEM 

AI 010 

502 

Industrial Electronics & 

Application 

To have the fundamentals of power 

electronics and power devices 

S5 

 COURSE OBJECTIVES: 

1 To familiarise different power semiconductor devices. 

2 To design the circuit for the devices. 

3 To introduce power converters. 

COURSE OUTCOMES: 

SNO DESCRIPTION PO 

MAPPING 

1 To understand operational characteristics of power semiconductor 
devices 

a, b, c, d 

2 To design different triggering circuit for converters. a, b, c, d, e 

3 To learn simulation and working of different power converters b, c, d, j, k 

4 To study working of power factor control ICs. b, c, d, j 

5 Understand the principles of operation of optical isolation. b, c, d 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

SNO DESCRIPTION PROPOSED 

ACTIONS 

1 Application of AC voltage regulator as light dimmer Extra lab 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

1 Variable frequency drive 

2 BLDC switching circuits 

WEB SOURCE REFERENCES: 

1 http://nptel.iitm.ac.in/video.php?subjectId=108108077 

2 http://nptel.iitm.ac.in/courses/108101038/ 

3 www.inderscience.com/jhome.php?jcode=IJPELEC 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

ἦ CHALK & TALK  ἦ STUD. ASSIGNMENT  ἦ WEB RESOURCES 

P 

ἦ LCD/SMART 

BOARDS 

ἦ STUD. SEMINARS ἦ ADD-ON COURSES   
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ASSESSMENT METHODOLOGIES-DIRECT 

ἦ ASSIGNMENTS  ἦ STUD. SEMINARS ἦ TESTS/MODEL 

EXAMS P 

ἦ UNIV. 

EXAMINATION P 

ἦ STUD. LAB 

PRACTICES P 

ἦ STUD. VIVA P ἦ MINI/MAJOR 

PROJECTS P 

ἦ CERTIFICATIONS 

ἦ ADD-ON 

COURSES 

ἦ OTHERS   

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ἦ ASSESSMENT OF COURSE OUTCOMES (BY 

FEEDBACK, ONCE) P 

ἦ STUDENT FEEDBACK ON FACULTY 

(TWICE) P 

ἦ ASSESSMENT OF MINI/MAJOR PROJECTS 

BY EXT. EXPERTS 

ἦ OTHERS  

 

 

Prepared by         Approved by 

Mr. Balu Raveendran      Ms. Liza Annie Joseph 

(Faculty)        (HOD) 
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COURSE PLAN 

 

Sl. No. EXPERIMENTS 

1. BATCH 1: Lab & component familiarization 

2. BATCH 2: Lab & component familiarization 

3. BATCH 1: R - triggering Circuit 

4. BATCH 2: R - triggering Circuit 

5. BATCH 1: RC - triggering Circuit 

6. BATCH 2: RC - triggering Circuit 

7. BATCH 1: Line synchronized triggering circuit 

8. BATCH 2: Line synchronized triggering circuit 

9. BATCH 1: AC voltage regulator using TRIAC and DIAC 

10. BATCH 2: AC voltage regulator using TRIAC and DIAC 

11. BATCH 1: Static Characteristics of MOSFET 

12. BATCH 2: Static Characteristics of MOSFET 

13. BATCH 1: Optocoupler 

14. BATCH 2: Optocoupler 

15. BATCH 1: Study of PWM IC - TL494 

16. BATCH 2: Study of PWM IC - TL494 

17. BATCH 1: Speed Control of DC motor using Chopper 

18. BATCH 2: Speed Control of DC motor using Chopper 

19. BATCH 1: Static Characteristics of TRIAC 

20. BATCH 2: Static Characteristics of TRIAC 

21. BATCH 1: Static Characteristics of Thyristor 

22. BATCH 2: Static Characteristics of Thyristor 

23. BATCH 1: Model Exam 

24. BATCH 2: Model Exam 
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COURSE INFORMATION SHEET 

PROGRAMME:  APPLIED ELECTRONICS & 

INSTRUMENTATION                                 

DEGREE: BTECH 

COURSE: MEASUREMENTS LAB SEMESTER:    5            CREDITS: 2 

COURSE CODE:  AI 010 508 (P)                                

REGULATION: 2010  

COURSE TYPE: CORE  

 

COURSE AREA/DOMAIN: 

INSTRUMENTATION 

CONTACT HOURS: 3 Practical Hours/Week. 

CORRESPONDING THEORY COURSE CODE 

(IF ANY): AI 010 503, AI 010 504 

THEORY COURSE NAME: BASIC 

INSTRUMENTATION & RECORDING 

SYSTEM, DATA ACQUISITION SYSTEM 

 

SYLLABUS: 

UNIT DETAILS HOURS 

I Op-amp ADC. 3 

II Op-amp DAC. 3 

III Filters (2nd order low pass, high pass, Band pass) using Op-amps: 
determine frequency response and phase response. 

3 

IV Instrumentation amplifier 3 

V Characterisation of simple measuring instruments like ammeter. 
Measurement of displacement using LVDT. 

3 

VI -ÅÁÓÕÒÅÍÅÎÔ ÏÆ ÉÎÄÕÃÔÁÎÃÅ ÕÓÉÎÇ -ÁØ×ÅÌÌȭÓ ÂÒÉÄÇÅ ÁÎÄ (ÁÙȭÓ ÂÒÉÄÇÅȢ 3 

VII Measurement of capacitance using Schering bridge. 3 

VIII Evaluation of coefficients of thermocouple. 3 

IX Evaluation of coefficients of RTD. 3 

X Calibration of pressure transducer using dead weight calibrator. 3 

TOTAL HOURS 30 

 

TEXT/REFERENCE BOOKS: 

T/

R 

BOOK TITLE/AUTHORS/PUBLICATION 

R1 Cooper, W. D., and Helfrick, A. D., Electronic Instrumentation and Measurement   
Techniques, Third Edition, Prentice Hall of India, 1991 

R2 D. A. Bell, Electronic Instrumentation and Measurements, Englewood Cliffs, N.J.,  
1994. 

R3 Kalsi, G. C., Electronic Instrumentation TMH, 1998. 

R4 Sawhney, K. A., A Course in Electrical & Electronics Measurement & Instrumentation, 
Dhanpat Rai & Sons. 

R5 Joseph J. Carr, Data acquisition and control: microcomputer applications for scientists 
and engineers, 

http://www.google.co.in/search?tbs=bks:1&tbo=p&q=+inauthor:%22Joseph+J.+Carr%22
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http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sites

ec=reviewsTab Professional and Reference Books. 

 

COURSE PRE-REQUISITES: 

C.CODE COURSE NAME DESCRIPTION SEM 

AI 010 

503 

Basic Instrumentation & Recording 

System  

To understand the working 

principles of bridges 

S5 

AI 010 

504 

Data Acquisition System To have a basic idea about calibration 

and working principle of sensors 

S5 

 

 COURSE OBJECTIVES: 

1 To familiarize signal conditioning circuits using Op-amps 

2 To familiarize various measuring devices 

3 To study various transducers and measurements 

 

COURSE OUTCOMES: 

SNO DESCRIPTION PO 

MAPPING 

1 To understand characteristics of Op-amps a, b, c, d 

2 To design different filter circuits for signal conditioning. a, b, c, d, e 

3 To learn calibration and working of different transducers. b, c, d, j, k 

4 To study working of various bridges. b, c, d, j 

5 Understand the principles of operation ADC and DAC. b, c, d 

 

GAPS IN THE SYLLABUS - TO MEET INDUSTRY/PROFESSION REQUIREMENTS: 

SNO DESCRIPTION PROPOSED 

ACTIONS 

1 Introductory course in Industrial Instrumentation Extra 

sessions 

 

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: 

1 Basics of LabVIEW 

 

WEB SOURCE REFERENCES: 

http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
http://books.google.co.in/books?id=zfZQAAAAMAAJ&dq=Data+acquisition+systems+books&sitesec=reviews
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1 http://nptel.iitm.ac.in/video.php? 

2 http://nptel.iitm.ac.in/courses 

3 http://utubersity.com/?page_id=924&tubepress_page=1 

 

DELIVERY/INSTRUCTIONAL METHODOLOGIES: 

ἦ CHALK & TALK  ἦ STUD. ASSIGNMENT  ἦ WEB RESOURCES 

P 

ἦ LCD/SMART 

BOARDS 

ἦ STUD. SEMINARS ἦ ADD-ON COURSES   

 

ASSESSMENT METHODOLOGIES-DIRECT 

ἦ ASSIGNMENTS  ἦ STUD. SEMINARS ἦ TESTS/MODEL 

EXAMS P 

ἦ UNIV. 

EXAMINATION P 

ἦ STUD. LAB 

PRACTICES P 

ἦ STUD. VIVA P ἦ MINI/MAJOR 

PROJECTS P 

ἦ CERTIFICATIONS 

ἦ ADD-ON 

COURSES 

ἦ OTHERS   

 

ASSESSMENT METHODOLOGIES-INDIRECT 

ἦ ASSESSMENT OF COURSE OUTCOMES (BY 

FEEDBACK, ONCE) P 

ἦ STUDENT FEEDBACK ON FACULTY 

(TWICE) P 

ἦ ASSESSMENT OF MINI/MAJOR PROJECTS 

BY EXT. EXPERTS 

ἦ OTHERS  
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COURSE PLAN 

Sl. No. EXPERIMENTS 

1.  BATCH 1: Analog to digital converter 

2.  BATCH 2: Analog to digital converter 

3.  BATCH 1: Digital to analog converter 

4.  BATCH 2: Digital to analog converter 

5.  BATCH 1: Active second order filters using op-amp 

6.  BATCH 2: Active second order filters using op-amp 

7.  BATCH 1: Instrumentation amplifier 

8.  BATCH 2: Instrumentation amplifier 

9.  BATCH 1: Characterization of ammeter 

10.  BATCH 2: Characterization of ammeter 

11.  BATCH 1: Measurement of resistance using Wheatstone bridge 

12.  BATCH 2: Measurement of resistance using Wheatstone bridge 

13.  BATCH 1: -ÅÁÓÕÒÅÍÅÎÔ ÏÆ ÒÅÓÉÓÔÁÎÃÅ ÕÓÉÎÇ +ÅÌÖÉÎȭÓ ÄÏÕÂÌÅ ÂÒÉÄÇÅ 

14.  BATCH 2: -ÅÁÓÕÒÅÍÅÎÔ ÏÆ ÒÅÓÉÓÔÁÎÃÅ ÕÓÉÎÇ +ÅÌÖÉÎȭÓ ÄÏÕÂÌÅ ÂÒÉÄÇÅ 

15.  BATCH 1: Measurement of inductance using -ÁØ×ÅÌÌȭÓ ÂÒÉÄÇÅ 

16.  BATCH 2: Measurement of inductance using -ÁØ×ÅÌÌȭÓ ÂÒÉÄÇÅ 

17.  BATCH 1: Measurement of inductance using (ÁÙȭÓ ÂÒÉÄÇÅ 

18.  BATCH 2: Measurement of inductance using (ÁÙȭÓ ÂÒÉÄÇÅ 

19.  BATCH 1: Measurement of capacitance using 3ÃÈÅÒÉÎÇȭÓ ÂÒÉÄÇÅ 

20.  BATCH 2: Measurement of capacitance using 3ÃÈÅÒÉÎÇȭÓ ÂÒÉÄÇÅ 

21.  BATCH 1: Temperature Sensors 

22.  BATCH 2: Temperature Sensors 

23.  BATCH 1: Calibration of pressure gauge with dead weight tester 

24.  BATCH 2: Calibration of pressure gauge with dead weight tester 

25.  BATCH 1: Measurement of temperature using forward drop of diode 

26.  BATCH 2: Measurement of temperature using forward drop of diode 

27.  BATCH 1: Determination of impact of filter on rise time and fall time of 

pulses. 

28.  BATCH 2: Determination of impact of filter on rise time and fall time of 

pulses. 

 


