
5.1      Audio video systems













   L   T   P

                                                                                                                       
4    -    3
RATIONALE

The objective of teaching this subject is to give students an in depth knowledge of various electronic audio and video devices and systems. Further this subject will introduce the students with working principles, block diagram, main features of consumer electronics gadgets/goods/devices. This  in-turn will develop in them capabilities of assembling, fault diagnosis and rectification in a systematic way.

LEARNING OUTCOMES

After completion of the subject, the learner will be able to:
· Explain the working of loudspeakers and microphones.

· Describe the basics of digital audio signals.

· Describe the working of colour television system (PAL).

· Use the basic principles of digital video and its compression techniques.
· Illustrate basic techniques of digital television transmission and reception.

· Compare the working of  LCD and LED
DETAILED CONTENTS

1.
Audio Systems 






(12 Periods)
 
1.1. 
Microphones and Loudspeakers 

a) 
Carbon, moving coil, cordless microphone 

b) 
Direct radiating and horn loudspeaker 

c) 
Multi-speaker system 
d)
Optical Sound recording

2. 
Digital Audio Fundamentals 




           (08 Periods)
Audio as Data and Signal, Digital Audio Processes Outlined, Time Compression and Expansion.
3. 
Television 







(16 Periods)




          
3.1.      Basics of Television

· Elements of TV communication system

· Scanning and its need

· Need of synchronizing and blanking pulses, VSB

· Composite Video Signal 

3.2      Colour Television

· Primary, secondary colours

· Concept of Mixing, Colour Triangle

· Camera tube 

· PAL TV Receiver

· NTSC, PAL, SECAM ( brief comparison) 

4. 
Digital Video, Compression Techniques and Standards 

(08 Periods)
Digital Video, The RGB and YUV Representation of Video Signals, The Need for Compression, How compression works, Compression formats for video - MPEG-x format, H.26x format 

5. 
Digital Television-Transmission and Reception 


(12 Periods)
Digital satellite television, Direct-To-Home(DTH) satellite television, Digital Terrestrial Television(DTT), Introduction to :Video on demand, CCTV, CATV with optical fibre.
6. 
Introduction  to Liquid Crystal and LED Screen Televisions 
(08 Periods)

Basic block diagram of  LCD and LED Television and their comparison. 

LIST OF PRACTICALS 
1. 
To plot the directional response of a Microphone 

2. 
To plot the directional response of a Loud Speaker 

3. 
To study public address system and its components. 

4. 
To test color TV using pattern generator. 

5. 
To perform fault identification in Colour TV. 
6.
Installation of Dish Antenna for best reception.

7
Installation of CCTV system.
MEANS OF ASSESSMENT

Assignments and quiz/class tests, mid-term and end-term written tests, model/prototype making
RECOMMENDED BOOKS
1. Modern Television Practice by R. R. Gulai;
New Age International Publishers.
2. Audio Video Systems by R. G. Gupta; McGraw Hill Education System.

3. Television and Video Engineering by A. M. Dhake
McGraw Hill Education System

4. Essential Guide to Digital Video by John Watkinson; Snell Wilcox Inc Publication

5. Guide to Compression by John Watkinson; Snell Wilcox Inc Publication

6. Audio Video Systems Principles Practices and Troubleshooting by  Bali & Bali; Khanna Publishing Company
7. Consumer Electronics
by S. P. Bali; Pearson Education, New Delhi
8. Consumer Electronics by Yagvir and Jain,Ishan Publication, Ambala
9. e-books/e-tools/relevant software to be used as recommended by AICTE/HSBTE/NITTTR.
Websites for Reference:


http://swayam.gov.in
SUGGESTED DISTRIBUTION OF MARKS:
	Topic No.
	Time Allotted 
(Periods)
	Marks Allotted (%)

	1
	12
	20

	2
	08
	12

	3
	16
	24

	4                                         
	08
	12

	5
	12
	20

	6
	08
	12

	Total
	64
	100


5.2      INSTRUMENTATION

L     P 

4      3            

RATIONALE

This subject deals with the various instruments, their construction and working which control the various parameters and operations in any industry. Electrical supervisor employed for maintenance of electrical equipment/ machinery is required  to diagnose faults, rectify them and test the total system for good performance. Thus there is a need of introducing diploma holders to the basics of Instrumentation. Basics of instrumentation has been dealt with in this subject.

LEARNING OUTCOMES
After undergoing the subject, the student will be able to:

· Explain importance of measurement

· Use various transducers

· Measure displacement and Strain

· Measure force and torque

· Measure pressure

· Measure flow

· Measure temperature

· Measurement  non electrical quantities

DETAILED CONTENTS

1.
Measurements






              (4 Periods)

Importance of measurement, basic measuring systems, advantages and limitations of each measuring systems and display devices

2.
Transducers






               (8 Periods)

Theory, construction and use of various transducers (resistance, inductance, capacitance, electromagnetic, piezo electric type)

3.
Measurement of Displacement and Strain



     (12 Periods)

Displacement Measuring Devices: wire wound potentiometer, LVDT, strain  gauges and their different types such as  inductance  type, resistive type, wire and foil type etc. Gauge factor, gauge materials and their selections. Use of electrical strain gauges, strain gauge bridges and amplifiers.

4. 
Force and Torque Measurement



             (12 Periods)

Different types of force measuring devices and their principles, load measurements by using elastic transducers and electrical strain gauges. Load cells, measurements of torque by brake, dynamometer, electrical strain gauges, speed measurements; different methods 
5.
Pressure Measurement 



                          (8 Periods)

Bourdon pressure gauges, electrical pressure pick ups and their principle, construction and  applications. Use of pressure cells.

6.
Flow Measurement 




    
              (6 Periods)

Basic principles of magnetic and ultrasonic flow meters

7.
Measurement of Temperature 



              (8 Periods)

Bimetallic thermometer, thermoelectric thermometers, resistance thermometers, thermocouple, thermisters and pyrometer. Temperature recorders

8.
Measurement of other non electrical quantities such as humidity, pH, level and vibrations






           


     (6 Periods)

PRACTICAL EXERCISES 

1. To measure temperature using a thermo-couple/PTO/temperature sensor. 
2. Study and use of digital temperature controller

3. Use of themistor in ON/OFF transducer

4. Study of variable capacitive transducer/proximity Switches
5. Draw the characteristics of a potentiometer

6. To measure linear displacement using LVDT, Ultrasonic
7. To study the use of electrical strain gauge

8. To study weighing machine using load cell

9. To  measure pH/ TPS/DO2  value of given solution. 
INSTRUCTIONAL STRATEGY

The teacher should explain the scope of various measuring devices and their practical applications in the field.  The transducers and measuring devices must be shown to the students and they should be trained in the reaction, operation, maintenance and calibrations.  Frequent visits to nearby process industries will be of immense help to the students.

MEANS OF ASSESSMENT

· Assignments and quiz/class tests, mid-term and end-term written tests

· Actual laboratory and practical work and viva-voce

RECOMMENDED BOOKS

1. Electronic Measurement and Instrumentation by Dr Rajendra Prasad

2. Electronic Measurement and Instrumentation by JB Gupta, SK Kataria and Sons, New Delhi

3. Electrical and Electronics Measurement and Instrumentation by AK Sawhney, Dhanpat Rai and Co., New Delhi

4. Electronic Instrumentation and Measurement Techniques by WD Cooper, AD Helfrick Prentice Hall of India Pvt. Ltd. New Delhi 

5. Industrial Instrumentation by Umesh Rathore, SK Kataria and Sons, New Delhi
6. e-books/e-tools/relevant software to be used as recommended by AICTE/HSBTE/NITTTR.
Websites for Reference:


http://swayam.gov.in
                              SUGGESTED DISTRIBUTION OF MARKS
	Sr. 

No
	Topic
	Time Allotted  (Periods)
	Marks Allocation (%)

	1
	Measurements
	04
	06

	2
	Transducers
	08
	12

	3
	Measurement of Displacement and Strain
	12
	20

	4
	Force and Torque Measurement
	12
	20

	5
	Pressure Measurement
	08
	12

	6
	Flow Measurement
	06
	09

	7
	Measurement of Temperature
	08
	12

	8
	Measurement of other non electrical quantities
	06
	09

	
	Total
	64
	100


5.3    OPTICAL FIBER COMMUNICATION

      L   T   P

3    -    3
RATIONALE

Progressing from communication over copper wire to today’s fibre optic communication, we have increased our ability to transmit more information, more quickly and over longer distances. This has expanded our boundaries and is finding a good slot in communication system. Optical fiber  has replaced existing transmission media due to its advantages.  As a result the technicians are supposed to have knowledge of optical communication. This subject will provide basic concepts and requisite knowledge and skill required.

LEARNING OUTCOME
After completion of the subject, the learner should be able to:
· Set up a fiber analog link and optic digital link
· Measure bending losses in optical fibers
· Measure the splice or connector loss
· Measure and calculate numerical aperture of optical fiber
· Explain and demonstrate characteristics of optical source and optical detector
· Connect a fiber with connector at both ends
· Identify and demonstrate use of various components and tools used in optical fiber communication
DETAILED CONTENTS
	1.
	Introduction
· Historical perspective, basic communication systems, optical frequency range, advantages of optical fiber communication, application of fiber optic communication

· Electromagnetic spectrum used, Advantages and disadvantages of optical communication.

· Principle of light penetration, reflection, critical angle.


	(10 Periods)

	2.
	Optical Fibers and Cables
· Constructional details of various optical fibers, multimode and mono-mode fibers, step index and graded index fibers, acceptance angle and types of optical fiber cables.

·  Optical Fibers cable connectors and splicing techniques (Mechanical, fusion)

	(08 Periods)

	3.
	Losses in Optical Fiber Cable:

a) Absorption Losses: Scattering Losses, Radiation losses, Connector losses, Bending loses.

b) Dispersion: Types and its effect on data rate.

c) Testing of losses using OTDR( Optical Time Domain
Reflectometer).

 
	(08 Periods)

	4.


	Optical Sources 

Characteristics of light sources (LED and LASER) used in optical communication, principle of operation of LED, different types of LED structures used and their brief description, Injection laser diode, principle of operation, different injection laser diodes, comparison of LED and ILD.


	 (10 Periods)

	5.
	Opticalll Optical Detectors 
Characteristics of photo detectors used in optical communication; PIN diode and avalanche photo diode (APD), Noise in detectors 

	(06 Periods)

	6.
	Optical Amplifiers
Types of optical amplifiers, semiconductor & fiber optical amplifiers, principle of operation of SOA, types of SOA.  EDFA, Raman amplifiers. Comparison of SOA, EDFA and Raman Amplifiers.

	(06 Periods


LIST OF PRACTICALS 
	1. 
	To set up fiber analog link

	2. 
	To set up optic digital link

	3. 
	To measure  bending losses in optical fibers

	4. 
	To observe and measure the splice or connector loss

	5. 
	To measure and calculate numerical aperture of optical fiber

	6. 
	To observe characteristics of optical source

	7. 
	To observe characteristics of optical detector

	8. 
	To splice the available optical fiber

	9. 
	To connect a fiber with connector at both ends 

	10. 
	To identify and use  various components and tools used in optical fiber communication 


INSTRUCTIONAL STRATEGY

This subject gives the complete knowledge of optical fibre communication techniques. The teacher should make the students aware about the historical development, optical sources and optical fibre system in addition to applications of optical fibre in communication system.  Since this subject deals with theory and practical, the theory should be reinforced by visit to sites and industries like HFCL having optical fiber installations in addition to practical work in the laboratory.
MEANS OF ASSESSMENT

· Assignments and quiz/class tests, mid-term and end-term written tests, model/prototype making
· Actual laboratory and practical work, model/prototype making, assembly and disassembly exercises and viva-voce
RECOMMENDED BOOKS

	1. 
	Optical fiber Communication by John M Senior, Prentice Hall of India, New Delhi

	2. 
	Optical fiber Communication  by J. Gower , Prentice Hall of India, New Delhi

	3. 
	Optical fiber Communication by Gerd Keiser, McGraw Hill International Editions

	4. 
	Optical Communications – Components and Systems by JH Franz and VK Jain, Narosa Publishing House,  New Delhi 



	5. 
	Optical Fiber Communication by  Yashpal & Sanjeev Kumar, North Publications, Ambala

	6. 
	e-books/e-tools/relevant software to be used as recommended by AICTE/HSBTE/NITTTR.
Websites for Reference:


http://swayam.gov.in



SUGGESTED DISTRIBUTION OF MARKS

	Topic No.
	Time Allotted 
(Periods)
	Marks Allotted (%)

	1
	10
	20

	2
	08
	15

	3
	08
	15

	4                                         
	10
	22

	5
	06
	14

	6
	06
	14

	Total
	48
	100


5.4     DIGITAL COMMUNICATION 












                      L   T   P











                                  3     -   3
RATIONALE

This course deals with the advanced digital and data communication techniques beyond the conventional communication. It involves the use of modems in synchronous and asynchronous data transmission. It encompasses the modern communication network and integrated services like ISDN and Radio paging along with cellular mobile telephones, FAX, electronic exchanges etc. so vital for present day communication.

LEARNING OUTCOMES

After completion of the subject, the learner should be able to:
· Describe and identify block diagram of digital and data communication link

· Transmit Hamming code on a serial link and reconvert at the receiving end
· Plot and interpret wave forms at input and output of PSK and FSK modulators
· Transmit parallel data on a serial link using USART

· Transmit data using MODEM

· Describe Space and time switching systems.
· Describe and identify concepts of PCM and DPCM

· Plot and interpret waveforms at input and output of PCM, DPCM, DM, ADM modulators.
DETAILED CONTENTS

1. 

Introduction: 







    (03 Periods)


Basic block diagram of digital and data communication systems. Their comparison with analog communication systems. 

2. 

Sampling theorem and its basic concept.



   (10 Periods) 


Use of Sampling Theorem:
· Introduction to PAM, PPM, PWM

· Quantization and error of Quantization

· PCM, DPCM, their advantage and disadvantage

· DELTA and ADAPTIVE DELTA Modulation concept of COMPANDING 
· Frequency hopping spread spectrum technique
3. 

Digital Modulation Techniques: 




  (10 Periods) 


- 
Basic block diagram and principle of working of the following:


- 
Amplitude shift keying (ASK): Interrupted continuous wave (ICW), two tone modulation


- 
Frequency Shift keying (FSK)


- 
Phase shift keying (PSK), Quadrature Phase Shift Keying(QPSK)
4.       Characteristics/working of data transmission circuits; bandwidth requirements, data transmission speeds, noise, cross talk, echo suppressors, distortion, equalizers












    (10 Periods)
5. 
      Modems: 






              (10 Periods) 


Need and function of modems, Mode of modems operation (low speed, medium speed and high speed modems). Modem interconnection, Modem data transmission speed, Modem modulation method. 

7.      Space and time switching: Working principle of STS and TST switches. 











    (05 Periods)
LIST OF PRACTICALS
1. 
Observe wave forms at input and output of pulse code modulator with CRO.
2. 
Transmission of data using MODEM.

3. 
Observe wave forms at input and output of QPSK modulators
4. 
Observe wave forms at input and output of PSK modulators
5. 
Observe the working of space and time switching circuit.
NOTE:


Visits to various telephone exchanges (including mobile and rural exchanges), Carrier telephony should be made with a view to understand their working. A comprehensive report must be prepared by all the students on these visits, especially indicating the dates and locations of their visits.
INSTRUCTIONAL STRATEGY 
This subject provides information to the students regarding the various techniques used in Digitals and Data Communication.  Emphasize should be made in the laboratory on the conduct of experiments.  For the better awareness, visit must be arranged to the industries  like telephone exchange, various cellular industries etc. 

MEANS OF ASSESSMENT

· Assignments and quiz/class tests, mid-term and end-term written tests, model/prototype making
· Actual laboratory and practical work, and viva-voce
RECOMMENDED BOOKS

1.
Electronic Communication Systems by George Kennedy Tata McGraw Hill Education Pvt. Ltd, New Delhi
2. Communication system by A.K. Gautam S.K. Kataria Sons, Delhi

3. Electronics communication by K.S. Jamwal, Dhanpat Rai and Sons, Delhi
4. e-books/e-tools/relevant software to be used as recommended by AICTE/HSBTE/NITTTR.
Websites for Reference:


http://swayam.gov.in
SUGGESTED DISTRIBUTION OF MARKS:
	Topic No.
	Time Allotted (Periods)
	Marks Allotted (%)

	1
	03
	06

	2
	10
	22

	3
	10
	20

	4
	10
	20

	5
	10
	20

	6
	05
	12

	Total
	48
	100


5.5     MICROCONTROLLERS

L T P

4  -  3

 RATIONALE

The study of microcontrollers in terms of architecture, software and interfacing techniques leads to the understanding of working of microcontrollers and applications of microcontroller in Electronic Industries. The microcontroller is an area of specialization. Microcontroller is the heart of the programmable devices. Students of electronics and related engineering branches often use microcontroller to introduce programmable control in their projects, automation and fault finding in industry.

LEARNING OUTCOMES

After completion of the subject, the learner should be able to:
· Understand the working of microcontrollers,

· Programmed the microcontrollers

· Interface the sensors with microcontroller

· Fault finding of microcontroller based appliances and projects
DETAILED CONTENTS
1.     Microcontroller series (MCS) – 51 Overview 



(16 Periods) 

1.1 
Architecture of 8051Microcontroller 

1.2 
Pin details 

1.3 
I/O Port structure 

1.4 
Memory Organization 

1.5 
Special Function Registers (SFRs) 

1.6 
External Memory 

2.     Instruction Set 







(20 Periods)

2.1      Instruction Set of 8051 

2.2      Addressing Modes, 
2.3      Types of Instructions
2.4      Timer operation 

2.5      Serial Port operation 

2.6      Interrupts 

3.     Assembly/C programming for Micro controller 


(12 Periods) 

3.1      Assembler directives 

3.2      Assembler operation 

3.3      Compiler operations 

3.4      De bugger 

4.     Design and Interface







 (12 Periods) 

4.1    Keypad interface

4.2     7- segment interface

4.3     LCD, A/D, D/A and RTC interface with programming. 

5.     Introduction of PIC Micro controllers 





(04 Periods) 

LIST OF PRACTICALS

1. Familiarization with Micro-controller Kit  and its different sections 

2. Familiarization with Assembly Language Programming (PC Based) 

3. Programming to interface switches and LEDs
4. Programming and interface of Seven Segment and LCD. 
5. Programming and interfacing of Graphical LCD .
6. Programming to interface Hex 4x4 matrix Keypad 

7. Programming for A/D converter, result on LCD. 

8. Programming for D/A converter, result on LCD. 

9. Programming for serial data transmission from PC to Kit or Vice versa. 

10. Programming and interfacing of RELAY and Buzzer 

INSTRUCTIONAL STRTEGY


Instruction should be given to students by showing them actual microcontrollers in the class room so that they can develop the concept.  Exercise on  programming should be done by taking simple  examples  like interfacing of  switch, LED and relay.
MEANS OF ASSESSMENT

· Assignments and quiz/class tests, mid-term and end-term written tests 

· Actual laboratory and practical work, model  making,  and viva-voce

RECOMMENDED BOOKS:- 

1. Fundamentals of Microprocessor and Microcontroller  by B. Ram , Dhanpat Rai Publications.

2. Microcotroller : Architecture, Programming & Applications by Ayala, Kenneth J., Penram
3. Microcotroller and Embedded Systems using Assembly And C by Muhammad Ali Mazidi, Rolin Mckinlay, Janice Gilispie Mazidi: Pearson

4. PIC Microcontroller and Embedded Systems : Using assembly and C  by Muhammad Ali Mazidi, Rolin Mckinlay, Danny Causey;  Pearson

SUGGESTED DISTRIBUTION OF MARKS 

	Topic No. 
	Time Allotted

(Periods)
	Marks Allotted (%age) 

	1
	16
	25

	2
	20
	30

	3
	12
	20

	4
	12
	20

	5
	04
	05

	Total
	64
	100


5.6   trouble shooting of eLECTRONIC EQUIPMENT











      

 L   T    P

                                                                                                          
  -    -    3



RATIONALE

The course provides the students with necessary knowledge and competency to diagnose the faults for trouble shooting and for systematic repair and maintenance of electronic equipment and testing of components.

NOTE:   Students are to be given the awareness about the following topics during the   Laboratory Work. There will not be any theory examination. 

LEARNING OUTCOMES
After completion of the subject, the students should be able to:
· find out   basic faults in test equipments like power supply, multimeter, function generator, CRO and one equipment from each group.
· pinpoint faulty block/component in circuits by observing standard voltages/wave shapes at different test points  
· use digital IC tester and digital tools used for trouble shooting.
TOPICS TO BE DISCUSSED
1.
Fundamental Trouble Shooting Procedures   


i) Fault location 


ii)
Fault finding aids


- 
Service manuals


- 
Test and measuring instruments


- 
Special tools


iii)
Trouble Shooting Techniques


- 
Functional Areas Approach


- 
Split half method


- 
Divergent, convergent and feedback path circuit analysis


- 
Measurement techniques

LIST OF  PRACTICALS
1.
Demonstration and practice of fault finding and repair of: 

(a) C.R.O

(b) Function Generator

(c) Power supplies

(d) Digital multimeter

2.  Demonstration, practice of fault finding and repair of any one equipment from group-I i.e. Communication  

3.
Demonstration, practice of fault finding and repair of any one equipment from group-
II  i.e.Consumer 

4.    Demonstration, practice of fault finding and repair of any one equipment from group- 

      III i.e.   Audio/Video systems

5
Demonstration, practice of fault finding and repair of any one equipment from group 
IV i.e. Computer

Choice of one equipment from each group is compulsory.

	Group-I

Communication
	Group-II

Consumer
	Group-III

Audio-video
	Group-IV

Computer

	Telephone Handsets.
	Inverters/UPS

Emergency Lights
	TV, CRT, LCD/HD
	Monitor

	Cordless  Phones
	Stabilizers
	VCD, DVD Players
	Printer (Laser)

	Fax Machine
	EPABX
	CCTV
	Printer (Inkjet)

	Modem
	Hub/Switches
	Audio Systems
	Scanner

	Walkie / Talkie
	Electronic Toys
	
	Keyboard, Mouse

	
	
	
	Video Games


6
Testing of Integrated Circuits (ICs)

7
Use of digital tools for troubleshooting digital equipments

INSTRUCTIONAL STRATEGY
Emphasis  must  be laid on skill development in assembly and disassembly  of equipments and to rectify faults practically.

MEANS OF ASSESSMENT

· Actual Laboratory and Practical Work, 

· Model/prototype making

· Assembly and disassembly exercises 

· Viva-Voce
RECOMMENDED BOOKS

1. Modern Electronic Equipment Trouble shooting, Repair and Maintenance by RS Khandpur,  Tata McGraw Hill Education Pvt Ltd, New Delhi.

2. Troubleshooting and maintenance of Electronics Equipment by Manoj Kumar, Satya Parkashan  

5.7    SOFT  SKILLS – III

L     T     P

·  -      4

RATIONALE

The present day world requires professionals who are not only well qualified and competent but also possess good communication skills. The diploma students not only need to possess subject related knowledge but also soft skills to get good jobs or to rise steadily at their work place. The objective of this subject is to prepare students for employability in job market.  
LEARNING OUTCOMES

After undergoing this course, the students will be able to:

· Develop communication skills. 

· Learn how to speak without fear and get rid of hesitation 

· Use effective presentation techniques

· Understand entrepreneurial traits

· Exhibit attitudinal changes

DETAILED CONTENTS

· Communication Skills – Handling fear and phobia

· Resume Writing

· Applying for job through email/job portal

· Interview  preparation : Mock Interview, Group Discussions and Extempore

· Presentation Techniques

· Developing attitude towards safety. Disaster management.

In addition, the  students must participate in the following activities  to be organized in the institute

· Sports

· NCC/NSS 

· Camp – Entrepreneurial awareness 

· Cultural  Event

Note :   Extension Lectures by experts may  be organized.  There will be no examination for this subject.

