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6.1 OPTICAL FIBRE COMMUNICATION
LT P
Period Weeks 3 1 2
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 expaOnded our boundaries and is finding a good slot in communication
system. Optical fibers has replaced existing transmission media due to its advantages. As a
result the technicians are supposed to have knowledge of optical communicati@n. This subject
will provide basic concepts and requisite knowledge and skill required.

DETAILED CONTENTS
1. Introduction Periods)

= Historical perspective, basic communicati
frequency range, advantages of opti i
application of fibre optic communicati

optical communication.
= Principle of light penetration, r

2. Optical Fibers and Cables (10 Periods)

= Constructional d
mono-mode fib
angle, Types of

= Optica Fi

(08 Periods)

Scattering Losses, Radiation losses,
, Bending losses.
: Types and its effect on datarate.

(10 Periods)

eristics of light 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.

5. Optical Detectors (O8Periods)

Characteristics of photo detectors used in optical communication; PIN
diode and avalanche photo diode (APD), Noise in detectors
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6. Optical Amplifiers (20 Periods)

Types of optical amplifiers, semiconductor & fiber optical amplifiers
Functional types, principal of operation of SOA, types of SOA. FPA,
TWA, SOA applications, advantages, Drawbacks, EDFAS, Raman
amplifiers.

7. Optical Fiber System (08 Periods)
Optical transmitter circuit, optical receiver circuit, optical power

budgeting, Multiplexing: WDM (Wavelength Division Multiplexin
Modulation in fibre optics

LIST OF PRACTICALS

Introduction to various components and tools used in optical
Setting up of fiber analog link

Setting up to optic digital link

M easurement of bending lossesin optical fib

To observe and measure the splice or co

To measure and cal culate numerical ical fi
To observe characteristics of opti
To observe characteristics of opti
To connect afiber with cénnector at

© 0o N o g B~ W DN

INSTRUCTIONAL

are about the historical development, optical sources and
to applications of optical fibre in communication system.
ith theory and practical, the theory should be re-enforced by visit to

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. Optica Communications— Components and Systems by JH Franz and VK Jain,
Narosa Publishing House, New Delhi

5.  Optica Fiber Communication by Sangar and Sahdev, Uneek Publications,
Jalandhar



SUGGESTED DISTRIBUTION OF MARKS

Topic TimeAllotted MarksAllotted (%)
(Periods)
1 10 15
2 10 15
3 8 15
4 10 15
5 8 15
6 10 15
7 8 10
Total 64

2
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62 MOBILE COMMUNICATION
L -P
Periods/ Weeks 4 - 4

RATIONALE

The wirelesssmobile communication technology though complex but is spreading at a very fast
rate. People use more mobile phones in comparison to land line phones. It is expected that with
in very short period amost everybody will be using mobile communication. Technology is
aso changing very fast. Therefore, the students should know the functioning of

wireless'mobile system/equipment to keep themselves abreast of this lat plication of
communication.

DETAILED CONTENTS
1. Wireless Communication Q Periods)

11  Basics
1.2  Advantages of wireless communication
1.3  Electromagnetic waves.

1.4  Frequency Spectrum used.

15 Paging system.

1.6  Cordless Telegphone System.

1.7  Cédlular Telephone Syst
1.8  Comparison of above wifeless communication systems.
19  Propagation consid

a)
b)
C)
d)
€)
2. (12 Periods)
f cell
Reuse
nel Interference
2 jacent channel Interference
2.6 wer Control for reducing Interference
2.7 ¥ Improving coverage and capacity in cellular system
a) Cell Splitting.
b) Sectoring
C) Repeater for Range Extension.
3. Multiple Access Techniques for Wireless Communication (18 Periods)

3.1  Introduction to Multiple Access.
3.2 Frequency Division Multiple Access (FDMA)
3.3  TimeDivision Multiple Access (TDMA)
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34  CodeDivision Multiple Access (CDMA)
3.5  Spread Spectrum Multiple Access (SSMA)
3.6 Frequency Hopping spread Spectrum (FHSS).
3.7  Comparison of FDMA/TDMA/CDMA
3.8  Introduction to Wireless loca loop (WLL) technologies.
@ Satellite- Based System
(b) Cdllular-- Based System
(© Micro Cellular-- Based System
(d) Fixed Wireless Access Systems

4, Mobile Communication Systems (16 Periods)

4.1  Advanced Mobile Phone System (AMPS)
a) Operation of AMPS
b) Working of AMPS Phone System

4.2  Introduction of Global Systems for Mobile Cot . ) and its
architecture, Introduction of CDMA System,comyf DMA and GSM
Systems

4.3 Introduction of GPRS and GPS System.

5. Mobile computing (08 Periods)

51 Introduction to Blue tooth andiInfrared Data
52 Introduction to Wi-F ,Radio

iation( IRDA)
identiffcation (RFID) .

LIST OF PRACTICALS

N
2]
Q
>
QD
a
2
Q
=
§
3
Q.
=
2
o
3
2
2
3
=
@
S
3
5
Q
8
S

phone
Visit of oldlle Switehing Centre (MSC) in the nearest M.S. facility provider

Demonstrati Trans Receiver (BTS) with nearby cellular tower

ocessing of GSM trainer Kit.

study of setting of Wi-Fi
Fault fingling of abasic (GSM) and a (CDMA) mobile phones Demonstration

Study and practice of data transfer using blue tooth

INSTRUCTIONAL STRATEGY

Wireless and Mobile Communication is heaving significant impact in Electronics Market. For
the proper awareness of this subject it is must to provide the students the detail functioning of
wirelessmobile system/equipment. For this visits must be arranged to BTS/MSC (Mobile
Switching Centre) providers. The theory classes need to be application based in addition to
industrial visitsin the BSNL, Vodafone, Airtel, SPICE, TATA Indicom etc
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RECOMMENDED BOOKS

pODNPRE

o o

Wireless Communications, Principles and Practice, by Thedore S.Rappaport.

Wireless Communications by Singal, Tata McGraw Hill Education Pvt Ltd , New Delhi
Wireless Communications by Misra, Tata McGraw Hill Education Pvt Ltd , New Delhi
Introduction to Wireless and Mobile Systems, by Dharma Prakash Agarwal, Qing-An
zeng.

Wireless Communications and Networking, by William Stallings.

Mobile and Persona Communication Systems and Services, by Rg Pandya, Prentice
Hall of India, New Delhi

M obile Communication by John Schiller, Prentice Hall of India, New D

Wireless Communications by Pahalwan, Pearson Publishers

Wireless and Mobile Communication VK Sangar, Ishan Publication

SUGGESTED DISTRIBUTION O M

Topic Time Allotted arks tted (%)
(Periods)
1 10 1
2 1 20
3 8 25
4 25
5 15
Total 100
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6.3 MICRO CONTROLLERSAND EMBEDDED SYSTEM

LT P
Periods/ Weeks 4 - 4

RATIONALE

In industry, many manufacturing processes demand a sequence of operation, which are to be
performed repetitively. Early automation systems were mechanica in design, timing and
sequencing being effected by gears and cams. Slowly these design concepts were replaced by

electrical drives which were controlled by relays and now by programmable
(PLCs).

DETAILED CONTENTS
Microcontroller series (MCS) — 51 Overview Periods)
- Pindetails
- 1/O Port structure
- Memory Organization
- Specia Function Registers (SFRS)
- Externa Memory

Instruction Set; Addressing Mo es (12 Periods)
- Timer operation

- Serial Port operatio

- Interrupts

Assembly lan pro ming (10 Periods)
A bl
A
esl dlIn e (10 Periods)
ace, 7- segment interface, Switches etc
Embedded Systems (16 Periods)

Introduction, Embedded design concept, Brief description and architecture of AVR and
PIC, Application of embedded system, case study of embedded system. General |dea of
Robotics, Different types of Robots, Their working principles and elements used in
robotics.

LIST OF PRACTICALS

1
2.
3.

Familiarization of Micro Controllers (8051) kit
Assembly Language Programming
Testing of genera input/output on Micro controller board
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4.  Development of Electrical , Instrumentation applications using 8051 micro-controller
5.  Study of interfacing ADC, Infrared Sensor, RS 232, DAC with 8051.
6.  Case study of embedded system

RECOMMENDED BOOKS

1 B. B. Brey: The Intel Microprocessors, Architecture, Programming and Interfacing,
Pearson Education.

2. Liu Gibson: Microcomputer Systems: The 8086/8088 Family- Architecture,
Programming And Design , PHI

3. D. V. Hall: Microprocessors and Interfacing, TMH.

4, Mazidi and Mazidi: The 8051 Microcontroller and Embedded Systems,
Education.

5. AyaaKenneth:- The 8051 microcontroller, Third Edition, Cengage

6. A. V. Deshmukh: Microcontroller (Theory and Applicatio

7. Ra Kamal: Embedded Systems- Architecture, Programmi
Delhi.

8. V. Udayashankaraand M. S. Mallikarjunaswamy:
Delhi.

0. Digital Electronics by Malvino Leach, Tata aw-Hill

ishing, New Delhi

SUGGESTED DISTRIBUTION O RKS

Topic e arksAllotted (%)
S)
1 25
2 1 20
3 0 15
4 0 15
5 16 25
ot 64 100
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64 COMPUTER NETWORKS

v
w T

RATIONALE

The future of computer technology is in computer networks. Globa connectivity can be
achieved through computer networks. A diploma holder in computer engineering should
therefore understand the function of networks. Knowledge about hardware and software
requirements of networks is essential.

DETAILED CONTENTS

1 Networks Basics iods)

- Concept of network
- Models of network computing
- Networking models
- Peer-to —peer Network
- Server Client Network
- LAN, MAN and WAN

- Network Services

- Topologies
- Switching Techniques

2. OS| Modd (10 Periods)
- Standards
- OSI Reference
- OSl Physical |
OSl Data-link

(12 Periods)

of physical and logical addressing

fferent classes of |P addressing, special IP address
b netting and super netting

Loop back concept

- IPV4 and IPV6 packet Format

- Configuring IPV4 and IPV

4, Network Architecture (10 Periods)

- ARC net specifications
- Ethernet Specification and Standardization:
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10 Mbps (Traditional Ethernet), 10 Mbps (Fast Ethernet) and 1000 Mbps
(Gigabit Ethernet), Introduction to Media Connectivity (Leased lines, ISDN,
PSTN, RF, VSAT, Optica and IPLC)

Network Connectivity (8 Periods)

- Network connectivity Devices
- NICs

- Hubs

- Repeaters

- Laws and Protocols

Network Trouble Shooting Techniques (10 Periods)

- Multiplexers
- Modems
- Routers and Protocols,
- Firewall
- ATM
- VOIP and Net-to-Phone Telephony,
- Trouble Shooting process \

- Trouble Shooting Tools: PING FIG,

TRACEROQOT, Wiresharp/ Dshiffer/ Pcop

- Hauffman codes

ONFIG, NETSTAT,

- Cryptography

Wireless Networking (6 Periods)
Basics of Wireless: Wirel ANNetworking, Wireless LAN, Wi-Fi, Wi-Max
(Broad-band Wi ) Blue-Teoth technol ogy.

ology and cabling (coaxial, OFC, UTP, STP) of a network.
various types of connectors RJ-45, RJ-11,BNC and SCST
work devices (Switches, Hub, Routers of access points for Wi-Fi )
able and straight cable

Igure a network interface card in a workstation.

e |P address of aworkstation and the class of the address and configure the
on aworkstation

Ing user accounts in windows or LINUX

Study and Demonstration of sub netting of 1P address

Connectivity troubleshooting using PING, IPCONFIG, IFCONFIG

Installation of Network Operating System(NOS)

Visit to nearby industry for latest networking techniques

Required Software

>

Windows Server/Linux Server
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Required Tools and Supplies

1) Crimping tool, crone Tool, Cable tester,
2) RJ 45 connectors, RJ-11, BNC, SCST
3) Coaxia Cable, UTP, STP, OFC cable
4) Screwdriver Kit

5) Switch/Hub

6) Manageable Switch

INSTRUCTIONAL STRATEGY

This subject deals with both theory and practicals. The students should be mad practically
establish LAN with various hardware and software and their integration.

RECOMMENDED BOOKS

1 Computer Networks by Tanenbaum, Prentice Hall of
2. Data Communications and Networking by Forouz
McGraw Hill Education Pvt Ltd , New Delhi
Data and Computer Communication by Willi
Delhi

Local Area Networks by Peter Hudso
Understanding Local Area Network
Area Networks by Stan Schatt, [
Network+ Lab manual,- BPB
Networking Essentials — BPI
Computer Network and K. Jain and NarijaBajgj, Cyber Tech

w

©ooN A

11. Unleashed Li

ESTED DISTRIBUTION OF MARKS

ic Time Allotted Marks Allotted

(Periods) (%)

1 08 12

2. 10 16

3. 12 20

4. 10 15

5. 08 12

6. 10 15

7. 06 10
Total 64 100
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65 PROGRAMMABLE LOGIC CONTROLLERS

L TP
Periods/ Weeks 4 - 4
RATIONALE

This subject deals with the various instruments, their construction and working which control
the various parameters and operations in any industry. A diploma holder in the field of
Electronics employed for maintenance of electronic equipment/ gadgets 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.

In industry, many manufacturing processes demand a sequence of oper.
performed repetitively. Early automation systems were mechanical in

(14 Periods)

(15 Periods)

- iC instructions like latch, master control self holding relays.

- mer instructions like on-delay timers, off-delay timers, retentive timers,
resetting of timers.

- Counter instructions like up-counter, down counter, resetting of counters.

- Sequencers, output sequencers, input sequencers time driven and event driven
sequencers masking etc.

- Comparison instruction like equal, not equal, greater, greater than equal, less
than, less than equal mask equal, limit etc.
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4, Ladder diagram programming (15 Periods)

Programming based on Basic instructions, timer counter, sequencer to comparison
instruction using ladder diagrams.

5. Applications of PLCs (15 Periods)

- Car parking

- Doorbell operation
- Traffic light control
- Microwave Oven

- Washing machine

LIST OF PRACTICALS

1. Familiarization with the working of PLC
2. Components/sub-components of a PLC, learning functi

system
3. Introduction to programming language, ladder struction list for
module 5.
4. Basiclogic operations, AND, OR, NOT, fun
5. Logic control systems with time respon i ping operation
6. Sequence control system e.gin lifting a device for pack and counting
7. Writing, entering and testing programs Usi d-held programmer and computer for
the following operations
- Ladder Logic
- Timers
- Counters
- Sequencers

The teacher ' scope of various measuring devices and their practica

application jn th . ucers and measuring devices must be shown to the students
and they i e selection, operation, maintenance and calibrations. Frequent
visits industries will be of immense help to the students. The inputs shall

ts to architecture, instruction set, assembly language programming,
identified, be designed and implemented. PLC ladder diagram and
programming sheuld be supplemented with visits to industry. More emphasis may be given to

practical work
RECOMMENDED BOOKS

1. Programmable Logic Controller by Job Dan Otter; P.H. International, Inc, USA

2. Introduction to PLCs by Gary Dunning. McGraw Hill

3. Module on PLCs and their Applications by Rajesh Kumar, NITTTR Chandigarh

4. Module on “Allen Bradlag PIC (SLC 500), Institution set-1, by Rgjesh Kumar, NITTTR,
Chandigarh

5. Module on “PLC Applications based on SLC 5/03” By Rajesh Kumar, NITTTR
Chandigarh



SUGGESTED DISTRIBUTION OF MARKS

Topic Time Allotted Marks Allocation
(Periods) (%)

1. 05 05

2. 14 20

3. 15 25

4. 15 25

5. 15 25

Total 64 100

&

\Q
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6.6 EMPLOYABLE SKILLS
L TP
Periodsperweek - - 4
RATIONALE

Diploma holders are required to not only possess subject related knowledge but also soft skills
to get good jobs and to rise steadily at their workplace. This subject is included to develop
employability skills amongst the students.

DETAILED CONTENTS

1. Industrial Scenario Engineering Education and expectations o

an engineer by employer ds)
2. Personality types, characteristic and features for cessful ¥ engineer
(04 periods)
3. Professional Engineer desirable values and ethi d th elopment. Relation
between engineering profession, society envisonment (04 periods)
4, Managing project (16 periods)
Leadership
Motivation
Time management
Resource managefment
Computer Softw

amentals
5. (08 periods)
tation Technique/Seminar
Group discussion
6. Preparing for Employment (08 periods)

Searching for job/job hunting

Resume Writing

Interview technique in personal interview telephonic interview, panel interview,
group interview, video conference



10.
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Managing Self (06 periods)
Managers body, mind, emotion and spirit

Stress Management
Conflict resolution

Continuing professional development (04 periods)

Organising learning and knowledge
Use of computer for organising knowledge resource

Creativity, Innovation and Intellectual property right S)

Concept and need in present time for an engineer

Basic rules, laws and norms to be adhered by engin king

(04 periods)
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6.7 MAJOR PROJECT WORK

RATIONALE

Major Project Work aims at developing innovative skills in the students whereby they apply in
totality the knowledge and skills gained through the course work in the solution of particular
problem or by undertaking a project. In addition, the project work is intended to place students
for project oriented practical training in actual work situation for the stipulated period with a
view to:

)] Develop understanding regarding the size and scale of operatio of field-
work in which students are going to play their role after compl of
study.

i) Develop understanding of subject based knowledge gi
context of its application at work places.

iii) Develop first hand experience and confidence am
use and apply polytechnic/institute based k
problems related to the world of work.

Iv) Develop abilities like interpersonal skills, €€ommugication
values etc.

The individua students have different
match the strengths of students. For thi
of project work, they would like to
well in advance (say at the en

should be asked to identify the type
f problem identification should begin

assignments for their ject assignment can be individual assignment or a
group assignment. T be ghore than 3 students if the project work is given to a

group. The project wekk iden laboration with industry should be preferred.
This practi work should not be considered as merely conventional
industrial udents are sent at work places with either minimal or no

supervigion. Thi ce is required to be planned in advance and supervised on regular
basig by the p i€ faculty. For the fulfillment of above objectives, polytechnics may
est i with 8-10 relevant organization for providing such an experience to
students. It is Nécessary that each organization is visited well in advance and activities to be

performed dents are well defined. The chosen activities should be such that it matches
with the cOfricular interest to students and of professiona value to industria/ field

organizations. Each teacher is expected to supervise and guide 5-6 students.

Some of the project activities are given below:

a) Projectsrelated to designing small electronic equipment / instruments.

b) Projectsrelated to increasing productivity in electronic manufacturing areas.

c) Projectsrelated to quality assurance.

d) Projects connected with repair and maintenance of plant and equipment.

e) Projectsrelated to design of PCBs.

f) Projectsrelated to suggesting substitutes of electronics components being used.
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g) Projectsrelated to design of small oscillators and amplifier circuits.

h) Projects related to design, fabrication, testing and application of simple digital circuits and
components.

i) Projectsrelated to microprocessor/microcontroller based circuits instruments.

A. SOME OF THE PROJECTS BASED ON ABOVE AREAS ARE LISTED
BELOW FOR THE BENEFIT OF STUDENTS

Microprocessor/Microcontroller based rolling display/bell and calendar
Microprocessor based stepper motor control.

Speed control of DC Machines by Microprocessor/Microcontrollers
Temperature monitoring using Microprocessor/Microcontroller based sy:
Microprocessor/Microcontroller based liquid level indicator and
Fabrication and assembling of digital clock.
Fabrication of PCB circuits using ORCAD/ EAGLE Softwg
Fabrication of ON line/OFF line UPS of different ratings &
Design, fabrication and testing of different types of experi
10. Repair of oscilloscope, function generator

11. Design and developing web sites of organizatio|

12. Installation of computer network (LANS).

13. Microprocessor/Microcontroller based sol afitrac system
14.  GSM based car or home security syst
15. Bank token display using microcontr
16. Printer sharing unit

17. Microprocessor/Microcontroll
18. Microprocessor/Microcontr
Simulation of half wave

©WCOoONO~WNE

w

1 er for Refrigerator, Air-Conditioner

2 mergeney Light using SCR

3 Po plifier

4 Low €ost intercom for home

5 Analog computer

6 Regulated power supply (+ 12V and + 6V) using 7812, 7912 and 7806, 7906
7 Automatic battery charger using SCR

8 Burglar Alarm

9 Automatic street light/dressing table light

10 Inverter circuit 500 watt.

11 Microprocessor/Microcontroller Based A/D converter

12 Microprocessor/Microcontroller Based D/A converter

13 Simulation of half wave and full wave rectifiers using Simulation Software
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14 Simulation of class A, Class B, Class AB and Class C amplifiers
15 Inverter/Emergency light circuit using power transistors

16 SCR based automatic battery charger

17 SCR operated illumination controller

18 SCR operated automatic water level controller

19 SCR based speed controller for DC shunt motor

20 Three phase full wave rectifier using power diodes

21 Timer circuit using 555-1C

22 SCR controlled rectifier circuit

23 Speed control circuit of DC shunt motor using SCR

24 Inverting and non-inverting amplifiers using OP AMP(741)
25 Comparator circuits using OP AMP (741)

NOTE:

Sr. | PerformanceCriteria
No.
1. Selection of project assignmen
2. Planning and execution of 4 2
considerations
3. Quality of performanc 8 4
4, Providing solution of t 8 4
problems or pr jon
product
10% 10 8 6 4 2
5% 5 4 3 2 1
5% 5 4 3 2 1
10% 10 8 6 4 2
10% 10 8 6 4 2
Total mar 100 100 80 60 40 20

The overall grading of the practical training shall be made as per following table.

In order to qualify for the diploma, students must get “Overall Good grade” failing which the
students may be given one more chance to improve and re-evaluate before being disqualified
and declared “not eligible to receive diploma ”. It is also important to note that the students
must get more than six “goods” or above “good” grade in different performance criteria items
in order to get “Overall Good” grade.



Range of maximum marks Overall grade
)] More than 80 Excellent
i) 79 <> 65 Very good
iii) 64 <>50 Good
iv) 49 <> 40 Fair
V) Lessthan 40 Poor
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Important Notes

1. This criteria must be followed by the internal and external examiiper and they
should see the daily, weekly and monthly reports while awarding marks,as per the
abovecriteria.

2. Thecriteria for evaluation of the students have been wo
marks. The internal and external examiners will evaluate stude
give marksas per the study and evaluation scheme \nati

3. The external examiner, preferably, a person
been associated with the project-orient
should evaluate the students performance

4. It isalso proposed that two studentsfor two
merit certificate at the time of he institute. It would be better if
specific nearby industriesare tuting such awards.

The teachers are free to evolve ent, depending upon the type of project

work.

It is proposed that the iastitut organige an annual exhibition of the project work done by

the students and invit€leading | 1al Organisations in such an exhibition.



