
1

• Vol. 2     • TCET’s  Technical Magazine for Departments of ETRX    • Issue 2
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Department’s Vision & Mission

Vision:  

Electronics Department of Thakur College of Engineering and Technology 
(TCET) will thrive to achieve academic excellence in Electronics and Elec-
tronics related Technical Education in Mumbai University to develop inter-
nationally competent professionals with a sense of responsibility and social 
sensitivity.

Mission:  

Electronics department’s mission is to achieve academic excellence by cre-
ating the right academic ambience, nurturing, enhancing personal and 
professional skills enabling the students to compete globally.

ETRX Department
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Principal’s Message

I would like to begin by congratulating 

the faculty and students of the editorial 

team for their efforts in bringing out the 

second issue of the annual departmental 

technical magazine ‘Teletronix’. Their 

hard work and toil is reflected across the 

pages. 

This magazine is a step towards technical 

awareness which in turn will develop communication skills and is 

designed exclusively for churning out the technical writing skills 

among students. Since challenges and opportunities are the two 

sides of the same coin, this magazine challenges students to bring 

latest technical topics and opportunity to share their knowledge in 

technical field. 

This magazine motivates students to grab more knowledge about 

current trends in field of Electronics & Telecommunication Engineering 

thereby preparing them for global employment.

 Dr. B. K. Mishra
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EDITORIAL MESSAGE 

As a mentor Dean, I would like to share few things:

Firstly something from Upanishads, this has always fascinated me. There is a  
beautiful prayer at the beginning of many Vedic Upanishads.

“That is perfect, This is perfect 
Perfect comes from Perfect 
Take perfect from perfect 
The remainder is perfect”

The central point is you are perfect-Happiness equated 
with God whose inherent nature is happiness –Bliss.

Every living creature longs for happiness in whatever stage he is standing. 
Happiness is the outcome of knowing our real nature. So the purpose of human 
Life is to know self and be happy.

But the fact is we went wrong and started doing shadow hunting. In fact 
we turn our back towards sun the real source and we create a self shadow/ 
selfie and start moving towards treating the shadow as self and start nour-
ishing it. 

 In this witch hunt we achieved a name and fame in the society at the cost of 
increasing stress and related health issues.

 Life’s main purpose is peace of mind a product of simple living and high thinking. 
Happiness can only be achieved by turning our face towards the source.

I also want to use this opportunity to appeal to all my young friends to maintain 
cleanliness. Cleanliness is next to godliness. We should take an oath to keep 
ourselves, our surroundings and our institute clean as our Institute is our second 
home. 

 Friends, only a little attention on these two points will go in a long way in our 
personal life and nation building.

Stay Blessed!

-Dr. Lochan Jolly 
Professor & Dean  (Staff & Student Welfare)
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Extra Curricular Activities

Scope :  To promote cultural, games & sports and social connect programme.

Objective :  To develop the overall personality with the focus on confidence building, 
developing self esteemed factor, team spirit, social connectivity, moral value and 
ethics.

Outcome :  Overall personality with leadership and managerial skill

Sr. No Extra-curricular Scope Schedule 

1 NSS Activities
Awareness Campaign in Villages for social 
understanding and connectivity.

Throughout  
Academic 

Year

2 Alumni Meet 
Interaction with alumni students to understand the 
current trends and challenges. 

December 

3 T-Spark Intra Sports Event of Student Council-TCET. January

4 Convocation (UOM) Degree Certificate Distribution Ceremony. February

5 Enertia Intercollegiate Sports Festival. March 

6 Sojourn Annual Day Celebration. March 
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Sr. 
No. 

Project Name Date No of NSS  
Volunteers 

Project Description 

1 BMC School Teaching 12/07/147/02/15 40 Volunteers visited the Samata Nagar BMC School 
for teaching the children. The project included fun 
games, quiz, antakshari, dance and test based on their 
syllabus. 

2 University Rally 14/07/14 20 The university had organised a Anti-Addiction rally 
from Azad Maidan to Gateway of India. The volunteers 
carried the posters and tried to spread awareness 
about the ill effects of addiction. 

3 University Workshop 14/07/14 10 The volunteers attended university workshop and 
learned about the ill effects of addiction, what we 
could do on our part to support the anti-addiction 
drive. 

4 Rakhi Selling 5/8/14 
6/8/14 
7/8/14 

93 The volunteers sold rakhis in and around the col-
lege campus made by blind children bought 
from the Nation Association for the Blind,  
Goregaon.  

5 Flag Selling 14/8/14 52 The volunteers sold sticker flags before the  
Independence day at a low cost and also asked them 
to dispose the used flags properly. 

6 Independence Day 15/8/14 91 The volunteers participated in the NSS  March in the 
college followed by the flag hoisting. 

7 Medical Camp 17/8/14 62 A medical camp with the facility of free chech-up was 
organised at the Bajaj School and the volunteers as-
sisted the doctors and patients. 

8 Malaria Seminar 23/8/14 56 A seminar on Malaria was organised in college to 
spread awareness about it. 

1.1 NSS

National Service Scheme (NSS) which has student members organizes social activities of public 
concern. The institute also boasts of an active student council which manages the conduct of all 
major sports and cultural activities.

Procedure for selecting NSS-TCET Volunteers:

− Notice for NSS Volunteer recruitment is displayed in August 

− Issuing forms in August for nominees for committee members recruitment

− Collection of forms from interested candidates

− Project is given to the candidates in groups 

− Project is verified by student council member .

− Selected student list is displayed after discussion of student council member with faculty 

The details about the programmes conducted by NSS in and around Mumbai & Thane regions are 
given in Table below: 

NSS
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Sr. 
No. 

Project Name Date No of NSS  
Volunteers 

Project Description 

9 Ganesh Visarjan 30/8/14 
2/9/14 
8/9/14 

71 
29 
44 

The volunteers were a part of the helping team at the 
Artificial Pond, and helped the devotees to perform 
their ritual of Visarjan and helped in traffic contol. 

10 Sankalp 11/9/14 18 The volunteers participated in a competition organ-
ised by the NM College of Commerce and the girls of 
the team presented streetplay. 

11 Tree Plantation 13/9/14 72 The volunteers planted 52 saplings in the Fareed Es-
tate area of Thakur Village. 

12 Traffic Control 24/9/14 113 To celebrate the traffic control week, the volunteers 
along with rotary club made posters and campaigned 
on the roads and signal near the Mahindra Junction. 

13 Organ Donation 
Campaign 

19/9/14 to 6/10/14 55 The unit participated in the organ donation campaign 
to spread awareness amongst people about the in-
crease in need of organ donors and unavailability of 
them. 

14 Anti-Addiction Rally 1/10/14 86 The team participated in a rally from Azad Maidan to 
Gateway of India based on the topic of Anti-Addiction. 

15 Swachatta Abhiyaan 2/10/14 36 Swachatta abhiyaan was carried out under guidance 
of the Principal  by NSS Unit to clean the College cam-
pus and the surrounding areas. 

16 Know Your Neta 10/10/14 53 A campaign to make the citizens aware of the detail of 
the candidates before the elections was taken up by 
the volunteers 

17 Marathon Practice 8/1/15 to 17/1/15 68 Practice for the flash mob dance to be performed at 
the Mumbai Marathon. 

18 Mumbai Marathon 18/1/15 102 A flash mob was performed by the volunteers at the 
Mumbai Marathon in association with the Smile Foun-
dation NGO, working for woman. 

19 Constitution Café 17/1/15 138 A group discussion was organised on the Indian 
Constitution and what changes would they suggest 
to make it applicable for the current scenario of our 
country. 

20 Poster Making 17/1/15 112 Posters were made by the volunteers on the topic 
1916, the city saviour to spread awareness of this sys-
tem amongst the people through posters. 

21 Youth Foundation 12/1/15 112 Youth Foundation Day celebration was organised by 
the university 

22 Republic Day 26/1/15 59 Team participated in the NSS March followed by the 
flag hoisting. 

23 Thakur Convocation 2/2/15 21 The volunteers were a part of the convocation cere-
mony and helped at college where the senior students 
were felicitated. 

24 Swachatta Abhiyaan 8/2/15 30 The volunteers participated in the clean Mumbai drive 
in association with the Hindustan Times to clean Da-
dar market. 

25 Manori Clean Up 
Drive 

19/2/15 87 As a part of the on going Swatchatta Abhiyaan, the 
volunteers cleaned the Manori beach and the Ashram. 
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Sr. 
No. 

Project Name Date No of NSS  
Volunteers 

Project Description 

26 Aadhar Oldage Home 
Visit 

26/2/15 53 The volunteers visited the Aadhar old age home 
where they interacted with the residents, played in-
door games, sang and danced with them. As a token 
of remembrance, a handmade tree with leaves made 
of paper to write the names of each resident was given 
to the residents. 

27 Ncfw Seminar 20/2/15 65 The seminar was organised in collaboration with the 
No Country For Women team with the help of Ms. 
Anushka Jhadhav based on the discrimination be-
tween boys and girls and how we could change it. 

28 Multicon 27/2/15 
28/2/15 

42 It is a multiple conference event organised in college 
where people from all over the country participate in 
various technical conferences and collaboration with 
the corporate sector. The volunteers helped to con-
duct it. 

29 Bdc 17/7/14, 18/7/14 and 
28/2/15 

142 The Blood donation camp in the month of July for 
two days where three hospitals namely, Tata Memo-
rial, Saifee and Red Cross participated was organised 
in association with the Lion’s club and collected a to-
tal of 362 units of blood. The second blood donation 
camp was organised by the Lion’s club again where 
201 units of blood was collected in a day.

30 Bajaj School  
Computer 

24/1/15 & 7/2/15 142 A selected batch of volunteers visited the Bajaj BMC 
School on Saturdays to teach the students basics of 
computer. 

31 Save Electricity Yearlong project 12 Volunteers were asked to maintain the record of the 
electricity units used of minimum 5 families and give 
suggestions on how to reduce the use of electricity 
and prevent its wastage. 

32 Equal Streets 22/2/15 146 The TOI initiative of Equal streets at Bandra was to pro-
mote a free and save environment for kids to play by 
preparing a street play on the topic “Technology as a 
barrier for children”. 

33 BRM Yearlong project 144 The TCET unit in association with the Blue Ribbon 
Movement conducted many fieldwork and poster 
making project in order to spread awareness for 1916 
CMS. The fieldwork also included filing genuine com-
plaints and following it up to make sure they’re being 
paid attention to. The BRM project ended with a rally 
on 31st January 2015 at Azad Maidan . 
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Sports & Cultural Activities

The Institute has open sports ground and dif-
ferent courts are available for playing outdoor 
games such as football, volley ball, basket ball, 
throw ball, etc. and also one central cricket 
ground. Sports activities are conducted under 
two events; 

a) Intra sports-T’Spark: This event is conducted 
in the last week of January of every academic 
year for 8-10 days. It is conducted within the 
college at the department level. There are out-
door and indoor games. Indoor games such as 
carom, chess, table tennis etc are organized on 
the fifth floor boys and girls recreation room.

Objective : To provide the platform for a large 
number of students from the technical field to 

show their sporting aptitude and it promises to 
be bigger and better with every coming year.. 

Outcome : Increased competitiveness, taking 
initiative and have made us proud by winning 
prizes in various inter collegiate sports tourna-
ments in events like Volleyball, Football, Table 
tennis, Throw ball, Cricket and Basketball. 

b) Inter college sports-ENERTIA: The Institute 
organizes a inter collegiate competition called 
Enertia every academic year in the month of 
March and is has approval from the Universi-
ty of Mumbai. Indoor and outdoor games are 
organized after college hours. To enable con-
tinuation of the competition and games after 
sunset and after college hours, halogen lights 
have been provided on the grounds. This year 
marks three years completion of the availability 
of halogen lights.

Objective: To develop leadership skills, team-
work skills, and inculcating the sports culture.

Outcome: Winning attitude developed along 
with leadership and teambuilding skills.
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Sport: Chess
Sr 
no

Name of 
captain

Name of event Duration of event Achievement 
(winner,runner -up, 

2nd runner-up)

Remark

1. Yashvardhan 
Rathi

All India Open FIDE Rating Chess 
Tournament, Nashik, M.S.

25/7/15 to 29/7/15 20th Place Scored 6 points 
out of 9 points

2. Yashvardhan 
Rathi

All Maharashtra Open FIDE 
Blitz Rating Chess Tournament,  
Mumbai, M.S.

15/8/15 to 16/8/15 16th Place 

Sport Tournament: BOSM’15, BITS, Pilani, Rajasthan
Sr no Name of 

captain
Name of event Name of Tournament Duration of event Achievement 

(winner,runner 
-up, 

2nd runner-up)

Remark

1. Rohan Kakati Athelitcs (200 
mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 Winner Won Gold 
Medal

2. Rohan Kakati Athelitcs (100 
mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 3rd Position Won Bronze 
Medal

3. Rohan Kakati Athelitcs 
(4*400 mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 3rd Position Won Bronze 
Medal

4. Vikas Tripathi Athelitcs 
(4*400 mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 3rd Position Won Bronze 
Medal

5. Abhishek 
Pandey

Athelitcs 
(4*100 mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 3rd Position Won Bronze 
Medal

6. Atul Singh Athelitcs 
(4*100 mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 3rd Position Won Bronze 
Medal

7. Harsh Singh Athelitcs 
(4*100 mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 3rd Position Won Bronze 
Medal

8. Abhishek 
Pandey

Athelitcs 
(4*400 mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 3rd Position Won Bronze 
Medal

9. Atul Singh Athelitcs 
(4*400 mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 3rd Position Won Bronze 
Medal

10. Rohan Kakati Athelitcs 
(4*100 mtrs)

BOSM-15, BITS-
PILANI, Rajasthan

18/9/15 to 22/9/15 3rd Position Won Bronze 
Medal

Sport: Volley ball
Sr no Name of 

captain
Name of event Duration of event Achievement 

(winner,runner -up, 
2nd runner-up)

Remark

1. Abhishek 
Pandey

Intercollegiate tournament, 
FRCRCE

9/10/15 to 10/10/15 Winner

Sport: Boxing
Sr no Name of 

captain
Name of event Duration of event Achievement 

(winner,runner -up, 
2nd runner-up)

Remark

1. Jaivind Yadav Intercollegiate tournament, 
Mumbai University

1/11/15 onwards Lost in 
Quarter finals

Sports Achievements in 2015-16
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Objective: Sojourn is a thoroughfare along 
which the engineering students are able to 
unveil their talent on the much isolated turf of 
performing arts

Outcome: The campus ablaze with the enthusi-
asm exhibited by students in an array of events 

Sojourn-Cultural Festival

like Fashion show, Nach Baliye, Drama, Laugh-
ter Challenge, Debates, GDs, Ad mad show & 
Antakshari, which improves creative and imag-
inative thinking along with lateral thinking. De-
veloped self confidence within those who per-
form first time on professional level.
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Importance of Co-Simulation in Semiconductor Devices design

Abstract: 

The design complexity of the semiconduc-
tor devices is increasing with fast rate, re-

quiring more accurate simulations. With fast 
growing VLSI technology, accurate simulation 
capability is a necessity for designing larger 
chips. Designing nanoscale semiconductor de-
vices also presents a number of unique chal-
lenges. As the scale of the individual semicon-
ductor devices decreases, the complexity of 
the physical structure increases and the nature 
of the device characteristics depart from those 
obtained from many of the classically held 
modelling concepts. Furthermore, the difficul-
ty encountered in performing measurements 
on these devices means that greater emphasis 
must be put on results obtained from theoret-
ical characteristics. Modelling also allows new 
device structures to be rigorously investigated 
prior to fabrication. 

The approximations that are generally made 
when dealing with larger devices break down 
as feature sizes decrease. This added com-
plexity leads to more demanding calculations, 
stressing better device design approach and 
driving research to overcome these limitations. 
During the past 15 years, the fundamental 
techniques of theory, modeling, and simula-
tion have undergone a revolution that parallels 
the extraordinary experimental advances on 
which the new field of nanoscience is based.
The semiconductor devices are undergoing 
continuous modifications in the structure. As 

the design being complex and more number 
of devices are coming on a single chip, the de-
vice structure cannot be designed with simple 
geometrical approach given in the designing 
tool in various simulationsoftware.

Introduction

Integrated Circuits (ICs) are increasing in size 
and complexity since the late 1950’s. This com-
plexity continues to rise as a result of Moore’s 
law which states that number of transistors per 
chip would grow exponentially (doubles every 
18months). Over the past five years, complex-
ity of IC’s has surged from 200,000 to 500,000 
gates to well over 10 million to 25 million gates. 
This is an increase of up to 50 times and it is the 
principal reason for evolution of various semi-
conductor devices. As device features shrink, 
the computational demands of the simulations 
necessary to accurately model them increase 
significantly. This is a result of not only the 
increasing level of detail in the device design 
itself, but also the need to use more accurate 
models. The approximations that are generally 
made when dealing with larger devices break 
down as feature sizes decrease. The act of cre-
ating models is called modelling. A model is an 
abstract description of the reality of a putative 
system. The model maps the behavior of the 
device to be fabricated in advance to the actu-
al behavior.

Simulation of semiconductor device has the 
potential to be extremely useful when devel-
oping and improving semiconductor technolo-

Compiled By- Dr Sandhya Save

Technical Articles
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gy by reducing the amount of experimentation 
and fabrication required todesign complex 
devices. Modeling 3D devices is challenging 
as the length scales that must be resolved, 
combined with the nonlinear nature of semi-
conductor physics phenomena, often require 
computationally expensive simulations. Creat-
ing 3D model and simulating it can help in un-
derstanding the device behavior prior to fab-
rication. Device simulation can also play a role 
an input to semiconductor process simulation.

Modern VLSI chips are designed at seemingly 
ever increasing levels of complexity. Current 
chip design contains tens of millions of transis-
tors. The design of such complex chip requires 
a wide range of simulation and designing tools. 
When we want to model a semiconductor de-
vice, we use any simulating software which 
mainly focuses on analysis part and designing 
part is less focused. The objective is to use the 
co-simulation to remove this problem. We use 
the modern software for CAD which focuses on 
designing aspect more. It makes the designing 
easy, fast and equally efficient in 3D model as 
well.  

The problem faced : -

The Moore’s law and modified Moore’s law 
have been introduced and various scaling 
methods have also come to support the better 
performance in term of low power consump-
tion and lower losses. But the device design 
method has not come equally to that extent to 
support them. 

As the device is scaled down, short channel 
effects are prevailing, which can be reduced 
if better and accurate design method is avail-
able. Hence, it is required to have an advanced 

designing tool which can be used at the simu-
lating software platform as well.             

We use different software such as COMSOL 
Multiphysics and TCAD for simulation of semi-
conductor devices. When we want to model in 
3D, we have to adopt two approaches. Either 
we have to use complex Python based com-
plex programs or we have to use the designing 
tool available in that simulation software itself.  

When it comes to python based programming 
(mostly in TCAD) it requires very good knowl-
edge of programming techniques. It is very 
time consuming process to write a program 
for complex designs. When it comes to use the 
designing tools present in the simulation soft-
ware (In COMSOL), we can design 2D and 3D 
models both. But designing of complex 3D di-
agrams require 2D layout on a work plane and 
then it is rotated to get the 3D model.

For complex structured devices, it is not possi-
ble to generate 2D layout and hence it creates 
a limitation of the simulating software.

The solution: -

In co-simulation the different subsystems 
which form a coupled problem are modelled 
and simulated in a distributed manner. Hence, 
the modelling is done on the subsystem level 
without having the coupled problem in mind. 
Furthermore, the coupled simulation is carried 
out by running the subsystems in a black-box 
manner. During the simulation the subsystems 
will exchange data.

In simple words, related to the work carried 
out here, it can be defined as the “integration 
of best features of designing software and best 
features of simulating software at a time.”
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For this work, SolidWorks proves to be a bet-
ter platform. It has various capabilities and of-
fers potential solutions for designing complex 
structures in mechanical and civil engineering. 
We can use this software for designing the 
complex 3D model of the semiconductor de-
vices even at nanoscale level.

The SolidWorks provide the following potential 
capabilities and solutions:

Table showingFeatured Capabilities by Solid-
Works

SOLIDWORKS 3D 
CAD
Create sophisti-
cated part and 
assembly designs 
quickly and effi-
ciently using pow-
erful, easy-to-use 
software.

Part and Assem-
bly Modeling 
Flexible 3D mod-
eling tools cover 
the full range of 
design tasks to 
quickly develop 
your product con-
cepts.

2D Drawings 
Create produc-
tion-ready 2D 
drawings that 
c o m m u n i c a t e 
how your design 
should be manu-
factured and as-
sembled.

Design Reuse 
and Automation 
Easily find and 
leverage existing 
engineering data 
to create new de-
signs and speed 
up product devel-
opment.

CAD Library 
Save frequently 
used parts, fea-
tures, and tem-
plates with easy 
access from inside 
the SOLIDWORKS 
environment.

3D Animations 
and Photoreal-
istic Renderings 
Quickly and easily 
create powerful 
images and ani-
mations to com-
municate your 
design intent and 
functionality.

Interference Check 
Verify that compo-
nents can be as-
sembled properly 
before going into 
production.

Design Analysis 
Verify operation 
and performance 
while creating 
your design with 
fully integrated 
simulation and 
analysis tools.

Design for Cost: 
M a n u f a c t u r i n g 
Cost Estimation 
and Quoting 
C o n t i n u o u s l y 
check your de-
signs against cost 
targets with inte-
grated automated 
m a n u f a c t u r i n g 
cost estimation 
tools.

Table showingFeatured Capabilities by Solid-
Works

3D Solid Model-
ling
Accelerate your 
design, increase 
productivity, and 
reduce cost with 
3D solid modeling 
with lifelike visu-
alization and vir-
tual testing before 
manufacturing.

Assembly De-
sign (Large) 
Simplify design of 
large assemblies 
with easy-to-use 
tools to create, 
manage, and vi-
sualize large and 
complex designs 
that can contain 
more than 100,000 
parts.

Sheet Met-
al Design 
Quickly and 
cost-effectively 
create a wide 
range of sheet 
metal part de-
signs using a 
wide range of 
flexible tools to 
meet your spe-
cific needs.

W e l d m e n t s 
Quickly create de-
signs that have ex-
trusions and easily 
generate cut lists 
and bills of ma-
terials to stream-
line design and 
manufacturing of 
welded structures, 
frames, and bases.

Plastic and Cast 
Part Design 
Quickly develop 
plastic parts de-
signs that meet 
your requirements 
for aesthetics, 
product perfor-
mance, and man-
ufacturability.

Mold Design 
Simplify mold 
design with fully 
integrated prod-
uct design, mold 
design, and val-
idation that up-
dates all part files 
automatically to 
enable changes 
right up to final 
manufacturing.

Electrical Ca-
ble Harness and 
Conduit Design  
Easily add cable/
harness/conduit 
systems for your 
design, including 
path planning and 
complete BOMs.

CAD Im-
p o r t / E x p o r t 
Easily convert CAD 
data into a format 
that meets your 
design require-
ments.

CAD Im-
p o r t / E x p o r t 
Easily convert CAD 
data into a format 
that meets your 
design require-
ments.

Designing the BJT in SolidWorks:-

Fig showing 3D-model of BJT

After opening the SolidWorks, we follow the 
steps as mentioned under:-
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Step1:-Select the plane of work and draw the 
appropriate base layout.

Figure showing selection of the plane

Step2:-Specify the dimension and extrude the 
model by specifying the height.

Figure showingspecification of the dimension and 

extruding the model 

Step3:-After extruding and specifying dimen-
sions, press Enter to get the first layer.

Figure showing Drawing of the first Layer

Step4:-Select the upper surface and extrude it 
again.

Figure showing extruding the second layer 

Step5:-After extruding and specifying dimen-
sions, press Enter to get the structure with 
two layers.

Figure showing Structure after Extruding with two layers

Step6:-Select the T-region on the upper sur-
face.

Figure showing  selecting the T region
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Step7:-Specify the dimension of the T- region.

Figure showing  specifying the dimensions for T region

Step8:-Select the T-surface and extrude it 
again with proper dimensions.

Figure showing Extruding of the T structure

Step9:- After extruding and specifying dimen-
sions, press Enter to get the structure with T 
layer with two layers.

Figure showing  structure with T-Layer and two layers 

Step10:-Select the region next to the  
T-surface on upper layer one by one and ex-
trude it.

Figure shows selecting and extruding the remaining 

after T- region 

Step11:- After extruding and specifying dimen-
sions, press Enter to get the structure finally.

Figure shows extruding the remaining region

Step12:- Save this file with .IGS extension. 
Here, we have saved the file with the name 
3dbjt.IGS

Figure showing  final BJT Structure



17

Importing the BJT in COMSOL Multiphysics

Step1:- Open COMSOL Multiphysics, select 3D 
model and then specify the physics as Semi-
conductor (Semi) and then choose the study 
as Stationary. Then import the IGS file saved in 
SolidWorks. Then click on Build all button.

Figure showsimport of the IGS File to COMSOL

Step2:- After Clicking on Build all we get the 
structure in the graphics window as shown in 
the figure below.

Figure shows designed BJT in COMSOL

Step3:-Now we apply all the physics laws and 
apply materials by following the same proce-
dure to the structure directly designed in COM-
SOL. We get the following properties shown 
under:- 

Figure  shows the Dopant distribution for the
Bipolar transistor device. The p-type base 

region can be seen in this plot.

Figure shows Terminal currents as a function of the 
base-emitter voltage (VBE) for a fixed Collector- Emit-

ter voltage (VCE = 0.5 V).
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Figure shows the Gummel plot as the magnitude of the collector and base currents, plotted on a 
logarithmic scale, as a function of the base voltage. Figure shows Plot of Collector current vs. 
Collector  voltage for different IB

Figure shows the voltage and carrier current densities throughout the device
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Four challenges to carrier-grade network functions virtualization

Compiled By- Dr S C Patil 

Network functions virtualization (NFV) rep-
resents a core structural change in tele-

communication infrastructure deployment. 
This in turn means significant changes in the 
delivery of applications to service providers. 
NFV will bring cost efficiencies, time-to-market 
improvements, and innovation to the telecom-
munication industry.

Specifically, NFV promises four important  
benefits:

1. Flexibility: Service providers looking to 
quickly deploy new services require a much 
more flexible and adaptable network -- one 
that can be easily and quickly installed and 
provisioned.

2. Cost: Cost is a top consideration for any op-
erator or service provider these days, even 
more so now that they see Google and oth-
ers deploying massive data centers using 
off-the-shelf merchant silicon (commod-
itized hardware) as a way to drive down 
cost. Cost is also reflected in opex- how 
easy it is to deploy and maintain services in 
the network.

3. Scalability: To adapt quickly to users’ 
changing needs and provide new services, 
operators must be able to scale their net-

work architecture across multiple servers, 
rather than being limited by what a single 
box can do.

4. Security: Security has been, and continues 
to be, a major challenge in networking. 
Operators want to be able to provision and 
manage the network while allowing their 
customers to run their own virtual space 
and firewall securely within the network.

These benefits will be enabled only if the indus-
tryâ€™s traditional approach to applications de-
livery changes from a closed, proprietary, and 
tightly integrated stack model into an open, 
layered model, where applications are hosted 
on a shared, common infrastructure base. Tele-
com vendors are currently developing proofs-
of-concept for moving existing network func-
tions to virtualized infrastructure to aid this 
transition.

Many aspects come into play when the dif-
ferent network functions are deployed in vir-
tualized infrastructure. Just as there are four 
main benefits to NFV, there are four significant 
challenges operators can expect to encounter 
during the implementation and deployment 
phase.

Figure 1: ETSI NFV architecture.
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1. Meeting carrier-grade availability require-
ments

Present day carrier network infrastructure pro-
vides reliable service and meets the availability 
requirement of five 9s. Existing high-capacity 
servers are designed for IT services and enter-
prise class of application, with availability on 
the order of two or three 9s. NFV infrastructure 
based on standard off-the-shelf servers will not 
be able to meet carrier-gradea vailability ex-
pectations.

In the traditional high-availability architecture, 
while platform redundancy is used to avoid a 
single point of failure, all the hardware and soft-
ware components are hardened to prevent fail-
ures. Application-specific state replication is im-
plemented to ensure continuity of operations.

NFV architecture enables resolving the high 
availability challenge by an alternative techno-
logical approach. Agile life cycle management 
allows just-in-time creation of virtual machines 
(VMs) to host the virtual network functions 
(VNFs) in the event of software or hardware 
failure. The NFV availability approach relies on 
spawning new instances on existing or addi-
tional servers. This is quite different than the 
traditional high-availability architecture used 
in telecom systems but nevertheless provides 
a robust and effective solution for the carri-
er-grade availability gap.

2. Limitations of existing network applications

Most legacy systems are designed with an as-
sumption that the network application has ex-
clusive access to the hardware resources (CPU, 
NIC, disk). Resources such as BSP and hardware 
accelerators are directly controlled by the ap-
plication.

Examples of possible issues:

• Internal task interaction of real-time appli-
cations assumes direct control of hardware 
resources. Sharing of the hardware plat-
form with other applications would cause 
some performance degradation.

• Existing network applications would mostly 
be scalable; however the architecture may 
not support dynamic scaling in response to 
traffic changes. The load distribution algo-
rithm would typically be static and assume 
all the installed physical servers are avail-
able for use, resulting in under-utilization 
of each of the servers.

To resolve this gap, NFV systems should imple-
ment improvements in the virtualization layer 
itself and in the applications running on top of it:

• The virtualization hypervisor should pro-
vide a good level of isolation between dif-
ferent virtual machines and perform smart 
load balancing of hardware resources be-
tween the applications running on top of 
the virtualization layer.

• Applications should be re-engineered to 
allow dynamic use of the virtual infrastruc-
ture to reach full utilization of hardware re-
sources.

3. Management of virtualized infrastructure 
and network applications

The management system of traditional net-
works typically consists of multiple element 
managers that report to a network manage-
ment system (NMS). Each network element is 
associated with at least one element manager. 
Existing element managers assume tight cou-
pling between the network element and the 
platform itself.
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Existing management systems consider the 
operational state of the underlying platform 
the same as that of the network function. The 
topological view shows different network el-
ements and network functions in their physi-
cal form in the form of hierarchy of hardware 
modules, rather than showing the network 
functions as being overlaid over the physical 
infrastructure

To resolve this gap, NFV management systems 
should enable provisioning and monitoring of 
the physical platform and the virtual machines 
running on top of the virtualization layer. The 
topology view of network elements should be 
focused on presenting logical network func-
tions rather physical hardware status.

4. Integration and testing challenges

Traditionally different network applications 
were deployed as distinctly visible entities with 
well-defined interface reference points. Inte-
gration tools such as protocol analyzers and 
data probes are based on such controllable 
and observable reference points. Most of the 
integration tools assume easy access to these 
interface reference points.

However, in the NFV model one or more net-
work functions related to an end-to-end ser-
vice may be assigned to some high-end hard-
ware resource and the access to the reference 
point would be restricted.

Another challenge is the system performance 
and stability testing in the lab. It is impossible to 
create an environment equivalent to the actual 
deployment, as other applications sharing the 

same physical hardware are either unknown or 
cannot be instantiated.

To resolve this gap, it is possible to configure 
the virtual switch in the virtualization layer to 
forward all the traffic to the physical NIC to fa-
cilitate the tapping of the interface reference 
point. In addition, to resolve the system perfor-
mance challenge, test engineers should devel-
op new test techniques to emulate the impact 
of third-party applications running in parallel 
to the vendor application.

Summary

In the last few years network virtualization has 
captured the attention of carriers worldwide. 
NFV has been making waves as it represents the 
evolution of networking, promising to virtual-
ize physical network infrastructure and create 
an environment thatâ€™s more adaptable than 
the legacy systems currently in use. Despite all 
challenges and issues, NFV is here to stay.

Avi Dorfman is vice president, R&D at Telco Sys-
tems. He has more than 20 years of experience 
in the development and delivery of telecom-
munications systems. Avi was the vice pres-
ident, R&D and CTO for ASIS, which develops 
ATCA systems; vice president, R&D of Zlango, 
a startup that developed an innovative mobile 
messaging service; and vice president, R&D of 
Radvision/Avaya Technology Business Unit, 
specializing in voice and video over IP technol-
ogies. Prior to these roles, Avi worked for many 
years as the VoIP project development director 
in Comverse and system architect in several or-
ganizations.
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Wireless Charger  

Compiled By- Ms. Poorva Waingankar ,Associate Professor,ETRX Department 

A wireless charger that’s compatible with 
different consumer electronics from differ-

ent brands is one step closer to becoming a re-
ality thanks to research by electrical engineers 
at the University of California, San Diego.

The prototype of the dual frequency charger 
is a thin, rectangular box (12.5 centimeters × 
8.9 centimeters) that contains two transmit-
ter coils: an inner coil optimized to operate at 
a frequency of 200 kHz (orange), and an out-
er coil optimized to operate at 6.78 MHz (red). 
The prototype setup is pictured with the two 
receiver coils off the charging platform (top) 
and side by side on the platform (bottom). The 
transmitter coils and receiver coils are attached 
to green circuit boards.

Credit: UC San Diego Jacobs School of Engi-
neering

Researchers have developed a dual frequen-
cy wireless charging platform that could be 
used to charge multiple devices, such as smart-
phones, smartwatches, laptops and tablets, at 
the same time -- regardless of which wireless 
standard, or frequency, each device supports.

“To our knowledge, this is the only multi-stan-
dard wireless power transmitter that’s been 
shown to operate simultaneously at two dif-
ferent frequencies with high efficiency,” said 
Patrick Mercier, a professor in the Department 
of Electrical and Computer Engineering at UC 
San Diego who led the study published in the 
journal IEEE Transactions on Power Electronics.

The new proof of concept study not only pres-
ents a “universal wireless charger” that can de-
liver power to multiple devices concurrently, 
it addresses an issue that afflicts existing wire-
less technology: incompatibility between the 
three competing wireless standards in today’s 
market (known as Qi, Powermat and Rezence). 
Each wireless charger so far supports either the 
Qi, Powermat, or Rezence standard and will 
only work with devices that support the same 
standard.

As a result, wireless charging technology is ripe 
for a battle similar to the one that took place 
between Blu-ray and HD DVD. A battle be-
tween incompatible wireless standards could 
cripple the field until a winner emerges.

“To help avoid such a situation, we developed 
a wireless technology that is universal and sup-
ports all of these standards so it won’t matter 
which standard your device supports,” said 
Mercier, who is affiliated with the Center for 
Wireless Communications and is the co-direc-
tor of the Center for Wearable Sensors, both at 
UC San Diego.

These three standards operate under differ-
ent frequencies: Qi and Powermat operate at 
around 200 kHz while Rezence operates at 6.78 
MHz. So herein lies the challenge. In order for 
a single charging device to support multiple 
standards, it needs to operate across these very 
different frequencies.

A wireless charger’s ability to operate at a par-
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ticular frequency depends on its transmitter 
coil. Wireless charging generally requires the 
charger’s transmitter coil to send a high-power 
signal out to a compatible receiver coil in the 
device-to-be-charged. Existing wireless char-
gers are typically built with a transmitter coil 
that’s optimized to work at one frequency. But 
as a consequence, the chargers are extremely 
inefficient at other frequencies.

To address this problem, Mercier and his team 
built a charging platform capable of simulta-
neously operating across the frequencies sup-
ported by all three wireless power standards. 
The prototype that they built is a thin, rectan-
gular box (12.5 centimeters × 8.9 centimeters) 
that contains two transmitter coils: an inner 
coil optimized to operate at a frequency of 200 
kHz, and an outer coil optimized to operate at 
6.78 MHz. One of the features of this design is 
that the coils lie in the same plane, allowing for 
a compact size. The platform is just big enough 
to fit two smartphones side by side. Another 
important feature of the prototype is a filtering 
circuit that the researchers designed to prevent 

the coils from interacting with each other and 
causing efficiency losses.

The researchers then tested the charging plat-
form using two receiver coils (one optimized 
for 200 kHz operation and the other for 6.78 
MHz), which served as models for two different 
smartphones. Engineers demonstrated that 
the charging platform was able to deliver pow-
er to both receiver coils at the same time at ef-
ficiencies ranging from 70 to 80 percent. The 
receiver coils were also able to receive power 
regardless of where they were placed on the 
charging platform.

“This means that multi-device and multi-stan-
dard wireless charging don’t have to come at a 
significant efficiency penalty,” said Mercier.

The researchers have filed patents on this tech-
nology and are looking for commercial part-
ners to help bring the universal wireless char-
ger into the market.The work was supported by 
gift funds from Korean Electronics Technology 
Institute (KETI). The team acknowledges collab-
oration with H-Technology Inc.
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Mixed Mode Simulation of Novel Semiconductor 
Devices using CAD tools

Compiled by-Dr. Sandhya Save

Abstract:

Today, micro- and nano-electronic devices 
are becoming more complex and advanced 

as the dimensions are shrinking. It is therefore 
a very challenging task to develop new device 
technologies with performance that can be 
predicted. This report presents a mixed mode 
device and circuit simulation of Mesfet imple-
mentation using both scripting language and 
GUI in CAD software. This paper also highlights 
the different types of commercial TCAD soft-
ware.

Introduction:

Technology files and design rules are essential 
building blocks of the integrated circuit design 
process. Their accuracy and robustness over 
process technology, its variability and the oper-
ating conditions of the IC environmental, para-
sitic interactions and testing, including adverse 
conditions such as electro-static discharge are 
critical in determining performance, yield and 
reliability. Development of these technology 
and design rule files involves an iterative pro-
cess that crosses boundaries of technology and 
device development, product design and qual-
ity assurance. Modelling and simulation play a 
critical role in support of many aspects of this 
evolution process.

The goals of TCAD start from the physical de-
scription of integrated circuit devices, con-
sidering both the physical configuration and 

related device properties, and build the links 
between the broad range of physics and elec-
trical behaviour models that support circuit 
design. Physics-based modelling of devices, in 
distributed and lumped forms, is an essential 
part of the IC process development. It seeks to 
quantify the underlying understanding of the 
technology and abstract that knowledge to the 
device design level, including extraction of the 
key parameters that support circuit design and 
statistical metrology. Although the emphasis 
here is on Metal Oxide Semiconductor (MOS) 
transistors the workhorse of the IC industry it 
is useful to briefly overview the development 
history of the modelling tools and methodolo-
gy that has set the stage for the present state-
of-the-art.

Figure 1-1 TCAD Flow

Technology CAD (or Technology Computer 
Aided Design, or TCAD) is a branch of electronic 
design automation that models semiconductor 
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fabrication and semiconductor device opera-
tion. The modelling of the fabrication is termed 
Process TCAD, while the modelling of the de-
vice operation is termed Device TCAD. Includ-
ed are the modelling of process steps (such as 
diffusion and ion implantation), and modelling 
of the behaviour of the electrical devices based 
on fundamental physics, such as the doping 
profiles of the devices. TCAD may also include 
the creation of compact models (such as the 
well-known SPICE transistor models), which 
try to capture the electrical behaviour of such 
devices but do not generally derive them from 
the underlying physics (However, the SPICE 
simulator itself is usually considered as part of 
ECAD rather than TCAD).

Different commercial TCAD software:-

TCAD Platform characteristics Application Simulation

Synopsys Windows (x64), 
Linux, SOLARIS

Compound semicon-
ductor technology, op-
to-electronics

IGBTs, CCDs, power de-
vices, Radiation effects 
on device.

Process , Device and 
Circuit simulation

Silvaco Windows, Li-
nux, SUN(2010 
and previous 
version)

Non-isothermal Device 
Simulator, Thermal 
Packaging Simulator

VCSEL, TFT, SOI, LASER, 
optoelectronics etc

Process , Device and 
Circuit simulation

Crosslight Windows, 
Linux

Hot carrier transport, 
heterojunction and 
quantum well models

Photodetectors, HBT, 
Quantum-MOS, power 
devices 

Process , Device and 
Circuit simulation

Cogenda Windows, 
Linux

GDS provides parallel 
computation

Processing and mixed 
mode simulation

Process , Device and 
Circuit simulation

Global TCAD 
solution

Windows, 
Linux

Self-heating simula-
tion, BSIM4 compact 
model

Finfet Analysis, CMOS 
Logic, Single Event 
Analysis

Process , Device and 
Circuit simulation

GSS Linux Open source, field mo-
bility, impact ioniza-
tion, band-band tun-
nelling model

electromagnetic solver 
(using FEM) to simu-
late optical device

Process , Device and 
Circuit simulation

NanoTCAD Windows, 
Linux

3D,transient and 
steady state.

Si CMOS, HBTs, HEMT, 
Solar cells etc.

Device Simulation

Problem faced:

The purpose of the mixed-mode simulation 
work is to provide a mechanism to include 
complex devices or complex physical events 
in a SPICE circuit simulation. Compact models 
may be inadequate or difficult to obtain for de-
vices such as GaAs MESFET’s, heterostructure 
devices, short channel MOSFET’s, and optical 
devices. On the other hand, mixed-mode al-
lows for a quick analysis with a circuit simula-
tion especially during the device design stages. 
In addition, device physical events, such as an 
alpha particle strike, can be incorporated in a 
circuit simulation environment.

Hence, unlike the current mixed-mode sim-
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ulators on the market, Stanford has taken the 
approach of a loosely coupled algorithm. As a 
result, any device simulator may be added into 
the mixed-mode environment with the ad-
dition of a few routines and a couple of small 
changes to the device simulator. In addition, 
each numerical device in the circuit may be 
simulated with a different simulator. This abil-
ity leads to more robust solutions since the 
most accurate simulator for the specific device 
may be used. Hence, the main advantage of the 
loosely coupled algorithm is the modularity; 
however, some computational cost is incurred. 

This report is to simulate the Mesfet device 
using CAD tool and import it in the circuit for 
mixed mode simulation. This paper also gives 
the brief theory of Technology CAD software 
followed by process simulation, device simu-
lation and mixed mode simulation. Different 
types of commercial TCAD software are also 
described with their specific area of applica-
tion. VisualTCAD based Mesfet device is sim-
ulated and used in circuit that is Mixed mode 
simulation is performed.

What is the solution:

The Mesfet device is simulated with device sim-
ulation procedure as shown below. This device 
is taken as a component to make inverter circuit.

Fig. Design Flow

step 1 Creating device geometry

Device geometry is made by using different 
drawing tools. After that regions are defined 
according to device specification with different 
meshing size. Doping is done with given dop-
ing concentration and characteristic length.

step 2 Building and refining mesh

Build mesh and refine it to optimum order so 
as to achieve best results calculated based on 
equations on mesh points.

step 3 Setting boundary condition

After defining the device, simulation is carried 
out by giving the boundaryCondition (external 
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voltages, type of contact, work function etc). 
DifferentProperties of device can be seen such 
as hole and donor concentration,Potential, Na 
and Nd density, impact ionization, Ec&Ev etc.

step 4 Defining symbol for device

Symbol for device can be used as an element in 
circuit simulation. By defining pins for contacts 
and choosing appropriate symbol, the device 
element can be defined.

 
Fig. Defining symbol for device

step 5 Circuit schematic by importing device 
element

Simulated device can be used as a circuit el-
ement and with predefined libraryfor other 
component.

Fig. output of circuit simulation

Without mixed mode simulation, the model of 
simulated device is used for the circuit sim-
ulation which is tedious work. Hence mixed 
mode simulation is used which is time effi-
cient and easy to use. By using Mixed mode 
simulation, device characteristics is enhanced 
and verify circuit simulation by trial and error 
method instead of finding numerical model 
of the device.

Fig.Circuit schematic by importing device element
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First steps to create biodegradable displays for 
electronics

Compiled by: Ms.Poorva Waingankar, Associate Professor,ETRX Department

Current mobile phones and electronics are 
not biodegradable and create significant 

waste when they’re disposed,” said Suchismita 
Guha, professor in the Department of Physics 
and Astronomy at the MU College of Arts and 
Science. “This discovery creates the first bio-
degradable active layer in organic electron-
ics, meaning--in principle--we can eventually 
achieve full biodegradability.”

Guha, along with graduate student Soma Khan-
ra, collaborated with a team from the Federal 
University of ABC (UFABC) in Brazil to develop 
organic structures that could be used to light 
handheld device screens. Using peptides, or 
proteins, researchers were able to demonstrate 
that these tiny structures, when combined with 
a blue light-emitting polymer, could success-
fully be used in displays.

“These peptides can self-assemble into beau-
tiful nanostructures or nanotubes, and, for us, 
the main goal has been to use these nanotubes 
as templates for other materials,” Guha said. 
“By combining organic semiconductors with 
nanomaterials, we were able to create the blue 
light needed for a display. However, in order to 
make a workable screen for your mobile phone 
or other displays, we’ll need to show simi-
lar success with red and green light-emitting  
polymers.”

The scientists also discovered that by using 
peptide nanostructures they were able to use 
less of the polymer. Using less to create the 
same blue light means that the nanocompos-
ites achieve almost 85 percent biodegradability.

“By using peptide nanostructures, which are 
100 percent biodegradable, to create the tem-
plate for the active layer for the polymers, we 
are able to understand how electronics them-
selves can be more biodegradable,” Guha said. 
“This research is the first step and the first 
demonstration of using such biology to im-
prove electronics.”

The study “Self-Assembled Peptide-Polyfluo-
rene Nanocomposites for Biodegradable Or-
ganic Electronics” recently was published as 
the inside cover article in Advanced Materials 
Interfaces. The work was supported by the Na-
tional Science Foundation (Grant IIA-1339011) 
and CNPq (400239/2014-0). The content is sole-
ly the responsibility of the authors and does 
not necessarily represent the official views of 
the funding agencies.

Tommi White, assistant research professor 
of biochemistry, and Thomas Lam, both with 
the Microscopy Core Research Facility at MU, 
contributed to the study. Other collaborators 
include Wendel A. Alves and Thiago Cipria-
no, professors of supramolecular chemistry at 
UFABC; Eudes E. Fileti, a professor of physics at 
the Federal University of São Paulo, Brazil.

Journal Reference:

Soma Khanra, Thiago Cipriano, Thomas Lam, 
Tommi A. White, Eudes E. Fileti, Wendel A. 
Alves, Suchismita Guha. Self-Assembled Pep-
tide-Polyfluorene Nanocomposites for Bio-
degradable Organic Electronics. Advanced 
Materials Interfaces, 2015; 2 (14) DOI:10.1002/
admi.201500265
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Optics and communications
Compiled By-Omkar Rane, BE (ETRX) 

Abstarct

The general structure of telecommunica-
tions networks and describes the funda-

mental role that optical technologies play in 
these networks. This chapter also positions the 
TM-Series packet-optical transport system in 
this context.

Telecommunications networks, now and in 
the future 

Our century is undoubtedly a century where 
telecommunications have become a central 
element of life, both in a private and a profes-
sional sense. The continuing, relentless need 
for more network capacity is one of the clearest 
technical trends, whether you are a network 
operator in Sweden or in Bangladesh. Where 
telecommunications once meant using the 
telephone network, today the Internet, TV and 
various computer networks make up the vast 
majority of information transported over the 
electronic web, spanning the globe.

Bandwidth demand is fueled by the tremen-
dous growth of the Internet, both in terms of 
number of users and by the amount of data 
they transfer. Although hard to measure, the 
total bandwidth consumed by Internet traffic 
alone is estimated to grow some 50% annually 
during the next decade. Meanwhile, residential 
broadband access technologies with data rates 
of 1 – 100 Mbit/s have been widely deployed. 
With access technologies supporting 1 Mbit/s 
per user and more, traditional broadcasted TV 

become challenged by video on-demand, de-
livered to ourhomes over the telecommunica-
tions network  .

 Figure 1. Internet traffic 2000 – 2015. Source: Cisco 
2011. (1 exabyte = 1018 byte)

At the same time, business operations today 
rely upon high speed data networks, inter-
connecting sites, companies, suppliers and 
customers. Where once large companies were 
satisfied by using leased telephone lines with 
a capacity of some Mbit/s between their sites, 
the current demand is to interconnect offices 
with Gbit/s or 10 Gbit/s and use data centric 
protocols such as Ethernet, rather than trans-
port formats that were originally optimized for 
carrying voice traffic from telephone calls. Fur-
thermore, technological innovation, mass pro-
duction and cost rationalization have gradually 
reduced the cost of components used in tele-
communications, thereby reducing the cost of 
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bandwidth. A lower bandwidth cost spurs in-
novation of more bandwidth hungry applica-
tions – think of Spotify and YouTube – creat-
ing demand for still more bandwidth. The shift 
towards higher capacity telecommunications 
networks is in a positive feedback loop, and will 
roll on for many years to come.

All these factors drive the development of high 
capacity telecoms networks, and optical trans-
mission techniques have become the standard 
technology to use. Optical fiber can carry much 
more bandwidth than copper wires and is less 
susceptible to electromagnetic interference 
and signal attenuation. Consequently, from a 
technical perspective optical fiber is the pre-
ferred medium for transmission of data at any-
thing more than a few Mbit/s over any distance 
more than a kilometer. It is also the preferred 
medium for shorter interconnections requiring 
ultra-high capacity within computer systems, 
e.g. in Storage Area Networks (SAN).

The evolution of new, innovative techniques 
to carry data over optical fibers is a core tech-
nology in building up our current and future 
telecommunications networks. Transmode is 
at the forefront of this development seeking 
to help operators, wholesale carriers and pri-
vate companies to make the most efficient use 
of their optical fiber assets, may they be fully 
owned or leased. Transmode is leveraging the 
latest technologies in carrier class products, 
creating flexible and future proof optical net-
works worldwide.

Telecommunications network architecture

The larger telecommunications networks are 
public networks, run by service providers and 
network operators which sell capacity and re-

lated services to their customers. Service pro-
viders typically specialize in the provisioning 
and marketing of end user services such as 
mobile telephony to consumers and enterpris-
es. Network operators normally own their own 
infrastructure, i.e. the ducts, fibers, microwave 
links, switches etc. of the telecommunications 
network, and provide transport capacity and 
more specialized services based on those as-
sets. Network operators and other carriers of-
ten resell their transport capacity in bulk to 
service providers, other smaller operators and 
enterprises. Private networks, i.e. telecommu-
nications networks built and used by an enter-
prise or governmental agency for internal pur-
poses, are typically smaller, but organized in 
similar structures as the public networks. These 
private networks frequently rely upon capacity 
(fiber, Ethernet services etc.) rented from the 
network operators.

The following figure shows an architectural 
overview of a typical public, national fiber net-
work structure. (Figure 2)

Figure 2. Overview of a national fiber network structure.

In reality, a public fiber network is very exten-
sive and its structure more complex than de-
picted, often with different carriers owning and 
operating different parts of the network. The 



31

nodes of the network are central offices (tele-
phone exchanges) or other locations where 
the respective carrier has a point of presence 
(POP) and can create a hub where fibers can be 
interconnected. The links between the nodes 
in the network consist of a single optical fiber, 
a fiber pair, or multiple fiber pairs, typically de-
ployed in an underground duct, but for exam-
ple, sometimes spun around the wire of a high 
voltage electrical distribution system on poles.

Long haul, metro and access

When discussing optical networks, the separa-
tion of the network in a long haul (sometimes 
called core) part, a metropolitan (metro or re-
gional) part and an access part is useful, since 
these networks have somewhat different tech-
nical and operational requirements.

The long haul network interconnects different 
regions and countries, often covering distanc-
es of 1000’s of kilometers. Such long distances 
between nodes require amplification and re-
generation of the transmitted optical signals at 
intermediate points. A long haul network may 
serve one or more network operators, each hav-
ing millions of users and many services; hence 
the requirement on availability (up time) for 
the connections between the nodes becomes 
extremely high. Long haul networks therefore 
have alternative paths between nodes and 
some scheme for protection switching that 
can re-route traffic on an alternative link with 
minimal delay. From a topology perspective, 
the long haul network is normally designed as 
a mesh of alternative links between important 
cities/hubs, each link being implemented with 
multiple fiber pairs using highest quality, single 
mode optical fiber.

The metro network consists of interconnections 
between central office locations in a large city 
or cities in a region (metro-core), but normally 
it also comprises the links to mobile cell sites, 
large enterprise users, industrial campuses and 
groups of residential homes (metro access). The 
metro-core network spans anything from 10 to 
1500 kilometers and the metro access network, 
which accumulates traffic towards the central 
parts of the structure, typically spans a few ki-
lometers. Protection switching is normally re-
quired from a reliability point of view, so metro 
networks are sometimes meshed but more of-
ten built as rings to save on fiber deployment 
costs. The ring allows an alternative route to-
wards the central office node “in the other di-
rection”, should the fiber accidentally be cut. A 
ring is also an efficient way of collecting traffic 
from many sites and therefore sometimes re-
ferred to as a collector ring. Metro networks are 
normally built with one or more pairs of single 
mode optical fiber, but structures using a sin-
gle fiber also exist.

The access network, finally, refers to the “last mile” 
(i.e. km) from a node in the metro network out 
to the individual user of a telecom service. The 
access network comprises a significant part of 
the overall fiber mileage especially in residential 
area fiber deployments, where a fiber is pulled to 
each individual home (Fiber to the Home, FTTH) 
or multi dwelling building with apartments (Fiber 
to the Building, FTTB). Since this part of the opti-
cal network is costly to deploy, several schemes 
where a single fiber or a single fiber pair are used 
to pass multiple homes have been conceived, 
for example several types of Passive Optical Net-
works (PON), which can use various means of 
sharing the available bandwidth.
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Deploying the fiber

Fiber is deployed physically in many different 
ways today – fiber cables are buried under-
ground in ducts, strung on overhead poles and 
buried along railroad lines – all with different 
deployment cost characteristics. Typically more 
than 60% of the investment in a new optical 
network relates to the civil works (excavation, 
ducts etc.) needed. Hence, the links between 
nodes are normally created by installing fiber 
cables, each cable containing many fibers (10 – 
20) and sometimes also copper wires for power 
supply of intermediate amplifiers. Initially only 
a few fibers are used (or lit), and the rest are 
available for possible future expansion needs 
or lease to other users as dark fibers. (Figure 3)

The efficient utilization of already deployed 
fibers becomes of utmost importance for the 
economy of any carrier, given the large invest-
ments done when originally deploying ducts 
and installing the fiber. Not only does adding 
additional fiber pairs cost money, digging up 
street requires right-of-way privileges, plan-
ning and permits. It is very obvious that the op-
tical fiber infrastructure must be given a long 
life, and should be kept unaltered as long as 
possible, despite growing capacity demand, 
new protection schemes and changing usage 
patterns.

Today’s advanced optical technologies pro-
vide the means to increase the capacity of the 
deployed or leased fiber, make that capacity 
available to multiple services in a secure and 
manageable way, and cater for further capacity 
upgrades. Furthermore capacity can be added 
in a “pay as you grow” manner without fork 
lift upgrades of already installed switches and 
routers. Thus, optical networking becomes the 
universal solution to the need for more capaci-
ty at any network operator.

The Transmode TM-Series

Transmode specializes in optical transport 
products giving network planners the maxi-
mum freedom in leveraging already deployed 

and new fibers when de-
signing their telecom-
munications network. 
The TM-Series family of 
WDM based packet-op-
tical products are opti-
mized for building the 
most cost efficient and 
flexible metro interof-
fice and metro access 

networks possible. And as the optical technol-
ogies evolve, the TM-Series becomes increas-
ingly attractive also for networks previously 
requiring specialized long haul equipment. In 
the access, the TM-Series provides solutions for 
the “2nd mile” connections, i.e. the transport 
of data from fiber access points in housing ar-
eas, enterprises, cell sites and local exchanges, 
and leverages advances in standardized WDM 
technology to serve enterprises and residential 
subscribers. (Figure 4)

Figure 3. Examples of fiber deployment costs. Source: Ericsson 2010.
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Figure 4. The Transmode target network (blue).

Key to the TM-Series is its flexibility and how 
passive and active units may be combined to 
adapt to the requirements at hand. For exam-
ple, the TM-Series is applicable for use on sin-
gle fibers, fiber pairs and multiple fiber pairs 
in mesh, ring and point-to-point topologies, 
enabling protection switching where neces-
sary. Cost efficient, simple networks with only 
passive elements are easily designed, while 
still enabling an incremental, fully compatible 
upgrade path to the highest capacity DWDM 
solutions.

The TM-Series supports a very wide range of 
passive and active units and the total compat-
ibility where any plug in unit can be located 
freely in any chassis minimizes initial invest-
ments while still maintaining the option to 
accommodate virtually any need. The com-
pleteness of the Transmode offering is further 
strengthened by the accompanying manage-
ment suite Enlighten™, which includes both 
network planning and management tools for 
the Transmode products.

The TM-Series family belongs 
to a fourth generation of pack-
et-optical products. In the first 
and second generations optics 
was essentially only performing 
signal transmission, upgrading 
the capacity and performance 
of previous installed copper 
wires. All switching and other 
higher order network functions 
were done by electronics in ex-
ternal equipment. Examples of 

typical first and second generation optical sys-
tems are the PDH and SDH networks deployed 
in Europe and SONET networks deployed in 
North America during the latter part of the 20th 
century. Third generation optical products can 
route and redirect the optical light paths and 
form an integrated optical networking system, 
significantly reducing the signal conversions 
and equipment needed and thus also the net-
work cost.

The TM-Series fourth generation packet-opti-
cal networking products take the integration 
of functionality one step further by including 
Ethernet aggregation and other packet mode 
functions optimized for data traffic into the op-
tical network equipment, creating one integral, 
centrally managed, packet-optical network. 
The integration of higher layer functionality 
makes it possible to handle traffic according to 
predefined levels of quality, security and band-
width. By eliminating the need for separate 
switching equipment in the metro and access 
networks, the TM-Series reduces overall costs 
and improves efficiency of data traffic trans-
mission for the network operator.
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Fiber Optic - A Preferred Medium of Communication

Compiled By-Evanshi Vasani, BE (ETRX) 

Finolex Cables is constantly working toward 
innovative technologies and enhancing 

technical competencies. The company man-
ufactures superior quality optic fiber at its 
modern, state-of-the-art manufacturing plant 
at Urse near Pune. The Finoptic LWPF fiber is 
designed for transmission systems over the en-
tire wavelength range from 1260 to 1625 nm, 
and is characterized by attenuation at 1380-
1386 nm band, being less than attenuation at 
1310 nm. Finoptic LWPF is optimized for use in 
metropolitan and local access networks due to 
low attenuation across the entire band and low 
PMD (polarization mode dispersion). FinOptic 
LBLF and FinOptic NZDSF are other fiber optic 
cables from the house of Finolex.

There are a number of benefits of fiber optic 
cables:

Less signal degradation. Light degrades much 
slower than electricity does. Hence, there is less 
transmission loss in fiber optic cable than cop-
per wires. Light signals from one fiber do not 
meddle with those of other fibers in the same 
cable. This means clearer phone conversations, 
TV reception, or faster Internet.

Inexpensive. Hundreds of thousands of miles of 
fiber optic cable can be made cheaper than the 
equivalent length of copper wire.

Easy-to-upgrade. There is a constant need to 
increase performance in all networks. Fiber op-
tics has a combination of considerably larger 

distance between network nodes and substa-
tions and more unused overhead, which makes 
upgrades less of a task for network carriers.

An eco-friendly alternative. Data transmission 
over fiber optics consumes far less energy than 
metal wires. It requires fewer substations and 
nodes to replace and upgrade light signals. 
Also, the fiber optic cable never corrodes and 
not sensitive to water and chemical damages.

Incombustible & light-weight. Only light sig-
nals are passed and not electricity, negating 
the chance of a fire hazard. The weight of an 
optic fiber cable is less than a comparable cop-
per wire cable. Installation of fiber optic cables 
requires less space in the ground.

Secured communication. Compared to electri-
cal wires, optic fiber gives secured communica-
tion, which can also be made intrusion proof if 
situation demands.

Less probable for theft. In absence of met-
al conductor, optic fiber cable has negligible 
scrap value, thus less susceptible for any theft.

Enormous bandwidth. Compared to copper 
wire, optic fiber has enormous bandwidth for 
data transmission in a cost-effective manner.

Another trend that has attracted the eyeballs 
of the researchers is the multi-terabit transmis-
sion. It means increasing availability of more 
bandwidth in the fiber optic networks. It is a 
costly affair and justified only for trans-ocean 
and other long-distance systems.
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Student’s Corner : Articles

During the late 16th and the 17th Centuries, 
the European trading companies in India 

competed with each other ferociously. By the 
last quarter of the 18th Century the English had 
outdone all others and established themselves 
as the dominant power in India. The British ad-
ministered India for a period of about two cen-
turies and brought about revolutionary chang-
es in the social, political and the economic life 
of the country.

Once the British set their foot solidly on Indian 
soil, they began the commercial exploitation of 
the natural resources of India. By the middle of 
the 19th Century arrogant exploitation of the 
people had tried the patience of the Indians 
to the limit. The British imperialism reached its 
zenith between the middle of the nineteenth 
century and the First World War. The exploit-
ative policies of the British in India saw the birth 
of nationalist agitation against it. With increas-

ing intrusion of aliens in their lives, a group of 
middle class Indians formed the Indian Nation-
al Congress(1885).

The anti British struggle became truly a mass 
movement with the arrival of Mahatma Gand-
hi (1869 - 1948). It was followed by numerous 
movements against the British rule. With the 
passage of time and stubbornness of the In-
dians the British had come to realize that the 
day was not far off when they will have to quit 
India. Successive campaigns had the effect of 
driving the British out of India in 1947, but with 
independence came the independence of the 
country into Pakistan.

Freedom Fighters India

His brave deeds earned Vallabhbhai Patel the 
title of the iron man of India. For his role in the 
Bardoli Satyagraha, Patel came to be called the 
Sardar. Sardar Patel was a famous lawyer but 

Modern History of India

Amit Singh, TE (ETRX)
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gave up his practice in order to fight for the 
freedom of the country. After independence 
he became the deputy PM of India and played 
an important role the integration of India by 
merging numerous princely states with the In-
dian Union.

Indian Independence

The feeling of nationalism had started growing 
in the minds of Indians as early as the middle 
of the nineteenth century but it grew more 
with the formation of the Indian national Con-
gress in 1885. Though the Congress started on 
a moderate platform but with the passage of 

time and apathetic attitude of the British gov-
ernment, the national movement began to 
shape well. 

Mahatma Gandhi

Mahatma Gandhi was born as Mohandas 
Karamchand Gandhi on 2nd October 1869. He 
was the most popular as well as the most influ-
ential political and spiritual leaders of India. His 
contribution to the freedom struggle of India 
is priceless and the country owes its indepen-
dence, partly, to this great man. The Satyagraha 
movement, which led to India’s independence, 
was founded by Mahatma Gandhi.

Software to automatically outline bones in x-rays

Compiled by- Umesh Pandey, BE (ETRX)

Research into disorders such as arthritis is to 
be helped by new software developed at 

the University of Manchester which automat-
ically outlines bones -- saving thousands of 
hours of manual work

Amidst a national shortage of radiographers in 
the UK and an increasing requirement for re-
searchers to work with large databases of ra-
diograph images, the software which is being 
funded by the Engineering and Physical Sci-
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ences Research Council, is being designed to 
automatically pick out the shapes of bones in 
the images, rather than relying on individual 
researchers.

The system can already identify hips, but the 
researchers from the University’s Institute of 
Population Health will now adapt it to map 
out knees and hands and to be able to learn to 
identify other bones and structures within the 
body.

The funding will allow further development to 
ensure the system is accurate enough that it 
can be used in hospitals to help provide faster 
diagnosis of problems in patients.

Professor of Computer Vision, Tim Cootes said: 

“Mapping the outlines of bones from radio-
graphs is hard work that takes time and skill. 
When researchers into conditions like arthri-
tis are working with hundreds of images, it’s a 
very inefficient way of obtaining data.

“The idea of this software is to take the routine 
tasks out of human hands, so scientists can fo-
cus on drawing conclusions and developing 
treatments.”

This free software has been adopted by a num-
ber of research groups, including some based 
in Oxford and California.

“Ultimately we want to get this technology into 
hospitals where it can save time and resources 
for the benefit of patients.”

meeFyej Jeu[& nes He´Àer... He´Àer... He´Àer...

Compiled by-Yashvardhan Rathi, SE (ETRX)

neue ner ceW ogefve³ee Yej ceW He´Àer kebÀìWì [eGveuees[ keÀjJeeves Jeeueer meeFì 

heeFjsì yes (Pirate Bay) kesÀ keÀes-HeÀeGb[j nebme He´sÀ[efjkeÀ uesveeì& vespe keÀes 

LeeF&ueQ[ yee@[&j hej efiejHeÌleej keÀj efue³ee ie³ee~ Jen Gve ueesieeW ceW mes SkeÀ 

nQ, pees Fbìjvesì hej ceewpeto nj ®eerpe keÀes He´Àer GheueyOe keÀjves keÀer cegefnce keÀe 

efnmmee nQ~ veF& lejn keÀer Fme meeFyej ¬eÀebefle kesÀ yeejs ceW yelee jns nQ 

Fbìjvesì hej meye kegÀí meyekeÀe

ietieue Deewj efJekeÀerheeref[³ee pewmes ìtume kesÀ Deeves kesÀ yeeo Fbìjvesì kesÀ efyevee 

eEpeoieer keÀer keÀuhevee keÀjvee ner cegceefkeÀve veneR nw~ keÀYeer mees®e keÀj osefKeS 

efkeÀ Deiej ³es oesveeW ner meeFìdme Deheveer mee|Jeme Deewj kebÀìWì kesÀ efueS hewmes 

Jemetueves ueieW lees keÌ³ee neue nes? Fme mebYeeJevee mes ner veF& meeFyej ¬eÀebefle 
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keÀe pevce neslee nw~ ogefve³ee kesÀ ®ebo kebÀh³etìj Fbpeerefve³ejeW keÀe ceevevee nw efkeÀ 

Fbìjvesì ®etbefkeÀ mentefue³eleeW kesÀ ojJeepes Keesueves keÀe peefj³ee yeve ®egkeÀe nw 

FmeefueS Fme hej ceewpeto nj ®eerpe He´Àer nesveer ®eeefnS~ Ssmee kegÀí Yeer jeskeÀves 

kesÀ efueS ogefve³ee Yej kesÀ keÀevetveeW keÀe meneje efue³ee pee jne nw~ ueesieeW keÀes 

efiejHeÌleej Yeer efkeÀ³ee pee jne nw uesefkeÀve ³en cegefnce meeue-oj-meeue pebieue 

keÀer Deeie keÀer lejn HewÀueleer pee jner nw~ Fme ¬eÀebefle keÀe efnmmee yeveves JeeueeW 

ceW Yeer oes lejn kesÀ ueesie nQ - SkeÀ Jes, pees efve³ece-keÀe³eoeW ceW jn keÀj Fme 

lejn keÀer ítì osves keÀer ceebie keÀj jns nQ Deewj otmejs Jes, pees nj neue ceW Ssmee 

keÀj iegpejves hej Deeceeoe nQ~

ìe@jWì keÀer ìkeÌkeÀj

ogefve³ee Yej ceW Fbìjvesì hej meyekegÀí He´Àer heeves kesÀ efpeme efþkeÀeves hej ueesie 

meyemes p³eeoe peeles nQ, GmekeÀe veece nw ‘ìe@jWì’ (torrent)~ Fbìjvesì kesÀ Dep-

eye-iepeye ¬eÀebeflekeÀeefj³eeW keÀe ³en SkeÀ Ssmee keÀejveecee nw, efpemes yebo keÀjJeeves 

kesÀ efueS ogefve³eeYej keÀer mejkeÀejW ueeceyebo nes ®egkeÀer nQ uesefkeÀve ³en efHeÀj Yeer 

yeomletj peejer nw~ ³en Fbìjvesì keÀe SkeÀ Ssmee keÀefjMcee nw, efpemes efkeÀmeves 

yevee³ee ³en efkeÀmeer keÀes helee veneR~ Fmes keÀewve ®euee jne nw, ³en Yeer efkeÀmeer 

keÀes helee veneR~ helee nw lees yeme Flevee efkeÀ Fme meeFì keÀes Kego keÀes meyemes 

lespeer mes Dehe[sì keÀjvee Deelee nw~ cetJeer nes, mee@HeÌìJes³ej nes ³ee keÀesF& hee@heguej 

efkeÀleeye, ³eneb meyekegÀí He´Àer nw~

kewÀmes keÀece keÀjlee nw ìe@jWì keÀe peeot

Demeue ceW ìe@jWì SkeÀ Ssmee huewìHeÀe@ce& nw, peneb hej He´Àer ceW kebÀìsì GheueyOe 

keÀjeves Jeeues Deewj Gmes Fmlesceeue keÀjves Jeeues SkeÀ peien hej Dee peeles nQ~ ìe@

jWì hej He´Àer kebÀìWì GheueyOe keÀjeves Jeeues iegceveece ¬eÀebeflekeÀeefj³eeW ves Fbìjvesì 

hej SkeÀ Ssmee peeue yegvee nw, pees ogefve³ee kesÀ efkeÀmeer Yeer kebÀh³etìj keÀes nesmì 

ceW leyoerue keÀjkesÀ ceve®eener peien hej HeÀeFue keÀes [eGveuees[ keÀjves uee³ekeÀ 

yevee oslee nw~ efcemeeue kesÀ leewj hej Deiej DeehekeÀes keÀesF& ne@efueJeg[ keÀer efHeÀuce 

[eGveuees[ keÀjveer nw lees ìe@jWì DeehekeÀes Ssmes efkeÀmeer kebÀh³etìj mes keÀveskeÌì keÀje 

osiee, efpeme hej ³en efHeÀuce ceewpeto nesieer Deewj Jeneb mes meerOes ner ³en HeÀeFue 

[eGveuees[ nes peeSieer~ Flevee ner veneR, Fme hetjs meeFyej Deeoeve-he´oeve ceW 

Gme kebÀh³etìj keÀer ueeskesÀMeve keÀes Keeme keÀeseE[ie kesÀ peefjS íghee efo³ee peelee 

nw, efpemeceW efHeÀuce ceewpeto nw~ Deiej peeb®e nesleer Yeer nw lees Jener hekeÀæ[e pee 

mekeÀlee nw, pees efHeÀuce [eGveuees[ keÀj jne nw~

heeFjsì yes kesÀ uegìsjs

2003 ceW mJeer[ve kesÀ leerve kebÀh³etìj SkeÌmeheìdme& heerìj megb[s, iee@ìHe´ÀeF[ 

mJee@Lenesce Deewj He´wÀ[efjkeÀ vespe ves efceue keÀj Ssmes HeÀeFue Mes³eeEjie huewìHeÀe@

ce& keÀes Keæ[e efkeÀ³ee, efpemeves Fbìjvesì keÀer ogefve³ee keÀes yeoue keÀj jKe efo³ee~ 

‘o heeFjsì yes’ efpemes meeFyej ogefve³ee kesÀ oerJeeves ìerheeryeer kesÀ veece mes Yeer 

peeveles nQ, osKeles-osKeles He´Àer HeÀeFue Mes³eeEjie kesÀ meyemes yeæ[s huewìHeÀe@ce& keÀer 

lejn GYeje~ ogefve³ee Yej ceW keÀe@heerjeFì Deewj kebÀìWì keÀes yeW®e keÀj p³eeoe-

mes-p³eeoe hewmee keÀceeves JeeueeW keÀer veeRo Gæ[ ieF&~ heeFjsì yes hej kesÀme oe³ej 

efkeÀ³ee ie³ee Deewj 2009 ceW leerveeW HeÀeGb[me& keÀes 1 meeue keÀer mepee kesÀ 

meeLe npee&ves kesÀ leewj hej 3.6 efceefue³eve [e@uej (keÀjerye 22 keÀjesæ[ ©.) 

keÀer jkeÀce Yejves kesÀ efueS keÀne ie³ee~ jkeÀce Yejves mes GvneWves meeHeÀ FvekeÀej 

keÀj efo³ee Deewj pesue peeves kesÀ efueS lew³eej nes ieS~ Fme yeer®e HesÀ[efjkeÀ vespe 

mJeer[ve mes Yeeie efvekeÀues Deewj yeekeÀer oesveeW keÀes keÀe@heerjeFì mes ueskeÀj nweEkeÀie 

lekeÀ kesÀ kesÀme ueieekeÀj pesue Yespe efo³ee ie³ee~ Jen Deye Yeer Deheveer keÀevetveer 

ueæ[eF& ueæ[ jns nQ uesefkeÀve meeFyej Deepeeoer keÀer ueæ[eF& mes GvneWves efHeÀueneue 

leewyee veneR efkeÀ³ee nw~

uee@jWme uesefmeie : meeFyej ieebOeer

efpeme lejn mes ogefve³ee Yej ceW DeeEnmekeÀ lejerkesÀ mes Dev³ee³e kesÀ efKeueeHeÀ 

ueæ[eF& keÀe ®esnje cenelcee ieebOeer nQ, kegÀí Jewmee ner ®esnje meeFyej ogefve³ee 

keÀes He´Àer keÀjves keÀer cegefnce ceW he´HesÀmej uee@jWme uesefmeie keÀe nw~ he´HesÀmej uesefmeie 

Jeeì&ve mketÀue DecesefjkeÀe mes cewvespeceWì, ³etefveJee|meìer Dee@HeÀ keQÀefye´pe FbiueQ[ 

mes efHeÀuee@meHeÀer ceW ceemìme& Deewj ³esue uee@ mketÀue mes efjme®e& keÀjves kesÀ yeeo 

ef¬eÀSefìJe keÀe@cevme cetJeceWì keÀe ®esnje yeves~ 53 meeue kesÀ he´HesÀmej efHeÀue-

neue ne@Jeme& ³etefveJee|meìer uee@ kesÀ he´HesÀmej nQ~ Jen yeoueleer ogefve³ee ceW keÀe@

heerjeFì, ì^s[ceeke&À Deewj jsef[³ees He´ÀerkeÌJeWmeer mheskeÌì^ce kesÀ keÀevetveeW keÀes efHeÀj mes 

ieæ{ves keÀer JekeÀeuele keÀjles nQ~ GvekeÀe ceevevee nw efkeÀ Fbìjvesì kesÀ ³egie ceW FveceW 

Yeejer HesÀjyeoue keÀjves keÀer peªjle nw, efpememes Fbìjvesì hej ceewpeto %eeve keÀe 

Kepeevee ogefve³ee ceW nj Fbmeeve lekeÀ hengb®e mekesÀ~

ef¬eÀSefìJe keÀe@cevme

2001 ceW he´hesmej uesefmeie ves ef¬eÀSefìJe keÀe@cevme veece kesÀ SkeÀ Ssmes he´espeskeÌì 

hej keÀece keÀjvee Megª efkeÀ³ee, pees keÀe@heerjeFì kesÀ keÀevetve kesÀ Gueì ‘keÀe@

heeruesHeÌì’ cetJeceWì keÀer yeele keÀjlee Lee~ Fme he´espeskeÌì mes keÀF& nesvenej ke-

bÀh³etìj SkeÌmeheìdme& Yeer pegæ[s Deewj meyeves Fbìjvesì hej meyekesÀ efueS meyekegÀí 

keÀer ueæ[eF& keÀes Deeies yeæ{e³ee~ GvekeÀe lejerkeÀe efkeÀmeer keÀe@heerjeFì keÀevetve keÀes 

leesæ[ves keÀe veneR, yeequkeÀ Ssmes ueesieeW keÀes SkeÀ huewìHeÀe@ce& hej ueevee Lee, pees 

efkeÀmeer Yeer lejn kesÀ keÀe@heerjeFì ³ee hejefceMeve uesves keÀer J³eJemLee ceW efJeéeeme 

veneR jKeles Les~ uesefmeie Fmes Fbìjvesì hej ceewpeto %eeve kesÀ yeæ[s Kepeeves keÀes 

Ssmes ueesieeW mes Deepeeo keÀjeves kesÀ cetJeceWì keÀe efnmmee ceeveles nQ, pees hewmeeW keÀer 

oce hej Fbìjvesì hej kebÀìWì keÀes kebÀì^esue keÀj jns nQ~ ef¬eÀSefìJe keÀe@cevme meeFì 

hej peekeÀj keÀesF& Yeer Kego keÀer j®evee keÀes Deheuees[ keÀj mekeÀlee nw Deewj Gmes 

Fmlesceeue keÀjves kesÀ efueS He´Àer keÀj mekeÀlee nw~ Fmlesceeue keÀjves Jeeues keÀes 

yeme kebÀì^ery³etì keÀjves Jeeues keÀes ¬esÀef[ì Yej osvee neslee nw~
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Ssje@ve éeeìdpe& : SkeÀ meheves keÀer ceewle

ogefve³ee keÀe keÀesF& Yeer cetJeceWì efyevee ³egJee leekeÀle kesÀ ®euee heevee cegeqMkeÀue nw~ 

Ssmes ner SkeÀ peesMeerues Deewj ìwueWìs[ ³egJee keÀe veece nw Ssje@ve éeeìdpe&~ ye®eheve 

mes ner Fbìjvesì keÀer ogefve³ee keÀes pegvetve keÀer no lekeÀ ®eenves Jeeues Ssje@ve Yeues 

ner kebÀh³etìj meeFbme keÀer keÀesF& yeæ[er ef[ie´er veneR ues heeS uesefkeÀve he´esie´eeEceie 

keÀe ìwuebì pewmes GvekesÀ Ketve ceW ner Lee~ 10 meeue keÀer Gce´ mes ner GvneWves 

he´esie´eeEceie HeÀeru[ kesÀ yeæ[s DeJee@[dme& peerleves Megª keÀj efoS Les~ peJeeveer keÀer 

onueerpe lekeÀ hengb®eles-hengb®eles GvekeÀer cegueekeÀele he´HesÀmej uesefmeie mes nes ieF&~ 

Jen Yeer Fbìjvesì hej ceewpeto kebÀìWì keÀes meyekesÀ efueS He´Àer keÀjves keÀer cegefnce 

keÀe efnmmee yeves~ Fme oewjeve GvneWves DecesefjkeÀve HesÀ[jue keÀesì& keÀer meeFì 

keÀes nwkeÀ keÀjkesÀ ueeKeeW [e@keÌ³etceWìdme keÀes He´Àer ceW [eGveuees[ keÀjves kesÀ efueS 

GheueyOe keÀje efo³ee~ ieewjleueye nw efkeÀ FmekesÀ efueS henues mejkeÀej hewmes uesleer 

Leer~ GvekesÀ Thej keÀesF& ®eepe& lees veneR ueiee³ee ie³ee uesefkeÀve Jen SpeWefme³eeW 

kesÀ je[ej hej Dee ®egkesÀ Les~

efJekeÀerueerkeÌme ceW GvekeÀer YetefcekeÀe keÀes ueskeÀj GvnW 6 peveJejer 2011 ceW 

efiejHeÌleej efkeÀ³ee ie³ee~ keÀesì& ceW megj#ee SpeWefme³eeW ves Gve hej Ssmes keÀevetveeW keÀe 

GuuebIeve keÀjves keÀe Deejeshe ueiee³ee, efpemekesÀ efueS Ssje@ve keÀes 50 meeue 

lekeÀ keÀer kewÀo Deewj 1 efceefue³eve [e@uej lekeÀ npee&vee Yejvee heæ[ mekeÀlee Lee~ 

lekeÀjeryeve 2 meeue lekeÀ kesÀme ueæ[ves kesÀ yeeo 11 peveJejer 2013 keÀes 

Ssje@ve ves ne@mìue kesÀ Deheves keÀcejs ceW KegokegÀMeer keÀj ueer~ Ssje@ve keÀer ³eeo ceW 

yeveeF& ieF& JesyemeeFì hej efueKee nw, ‘ Ssje@ve ves Deheveer he´esie´eeEceie Deewj ìskeÌvee@

uee@efpemì keÀer efJeue#eCe he´efleYee keÀes Kego keÀe Fmlesceeue Kego keÀes Deeies yeæ{eves 

kesÀ efueS veneR, yeequkeÀ Fbìjvesì Deewj ogefve³ee keÀes SkeÀ yesnlej Deewj v³ee³ehetCe& 

peien yeveeves kesÀ efueS efkeÀ³ee~’

Yeejle Deewj kebÀìWì keÀer Deepeeoer

SkeÀ lejHeÀ ogefve³ee Fbìjvesì hej Deepeeoer keÀer ueæ[eF& ueæ[ jner nw, JeneR Yeejle 

ceW efHeÀueneue Fme lejn keÀer cegefnce hej p³eeoe yeele veneR nes jner nw~ FmekeÀer 

SkeÀ Jepen lees FbìsueskeÌ®egDeue he´e@heìea jeFì Deewj keÀe@heerjeFì pewmes cegeqMkeÀue 

keÀevetveeW keÀe ueesieeW keÀer mecePe mes yeenj nesvee nw Deewj otmeje meeFyej keÀevetveeW 

keÀes meKleer mes ueeiet ve keÀjJee heeves keÀer uee®eejer nw~ meeFyej SkeÌmeheì& heJeve 

ogiieue keÀe keÀnvee nw efkeÀ yeæ[s ie´ghe lees keÀe@heerjeFì Deeefo keÀer ueæ[eF& ueæ[ 

mekeÀles nQ uesefkeÀve Deece Deeoceer kesÀ efueS ³en cegeqMkeÀue nw~ peneb lekeÀ yeele 

kebÀìWì keÀes He´Àer keÀjves keÀer nw lees ogefve³ee Yej ceW ³en ueæ[eF& peesjeW mes peejer 

nw uesefkeÀve FmekesÀ efKeueeHeÀ Keæ[er cepeyetle efyepeveme uee@yeer kesÀ ®eueles peuoer 

Deepeeoer kesÀ Deemeej keÀce ner vepej Deeles nQ~

FvneWves peuee jKeer nw Deepeeoer keÀer DeueKe

Free Software Foundation : 1985 ceW efj®e[& mìe@uecewve ves Fme 

HeÀeGb[sMeve keÀe ieþve He´Àer mee@HeÌìJes³ej keÀes peªjleceboeW lekeÀ hengb®eeves kesÀ 

efueS efkeÀ³ee Lee~ ³eneb hej Fbef[heW[Wì mee@HeÌìJes³ej ef[Jesuehej Ssmes peªjleceboeW 

keÀes Deheves mee@HeÌìJes³ej GheueyOe keÀje mekeÀles nQ, pees Fmes Kejero veneR mekeÀles~ 

³en hetjer lejn mes vee@ve he´e@efHeÀìsyeue HeÀeGb[sMeve nw~

Software Freedom Law Center : 2004 ceW yeves Fme meWìj keÀes 

F&yesve cee@iuesve ves Fme meheves kesÀ meeLe yevee³ee efkeÀ peye Yeer ogefve³ee kesÀ efueS 

He´Àer ceW mee@HeÌìJes³ej yeveeves JeeueeW keÀes ueerieue ceoo keÀer peªjle heæ[s lees ueesie 

GvekesÀ meeLe Keæ[s neW~ ³en mebmLee ogefve³ee Yej kesÀ Fmlesceeue kesÀ efueS He´Àer ceW 

mee@HeÌìJes³ej yeveeves JeeueeW keÀes He´Àer ceW keÀevetveer meueen Deewj ceoo osleer nw~

Electronic Frontier Foundation (EFF) : 1090 ceW pee@ve efieue-

ceesj, pee@ve hesjer yeejuees Deewj efce®e keÀehej keÀes Kego hej ®eue jns SkeÀ kesÀme 

kesÀ oewjeve Denmeeme ngDee efkeÀ ogefve³ee keÀes Deye Fbìjvesì efmeefJeue efueyeìea keÀer 

Yeer peªjle nw~ celeueye meeHeÀ Lee efkeÀ mejkeÀej Yeer Fme yeele keÀes mecePe heeves 

ceW DemeceLe& Leer efkeÀ keÀye keÀevetveeW keÀe GuuebIeve ngDee nw Deewj keÀye ³en ieueleer 

mes ngDee nw~ Ssmes ceW EFF ves keÀF& meeFyej ¬eÀebeflekeÀeefj³eeW keÀe kesÀme ueæ[e~ 

ceMentj jeFìj [wve ye´eGve keÀer ìskeÌvees efLe´uej vee@Jeue ‘ef[efpeìue HeÀesìxme’ ceW 

Yeer Fme HeÀeGb[sMeve keÀe efpe¬eÀ Deelee nw~
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Prajakta Pawar, TE (ETRX)Beauty of  Nature

Sunset at the dawn of a New day

Just watching it melts your stress away.

 Waterfalls pouring from a height

Quite an awesome, amazing sight.

Moon and Stars shining so bright

At night, Darkness bears no fright.

  On the Beach, the Ocean gently roars

Meditating with it, our spirit soars.

Summer – flowers in the park, 

squirrels running round

Trying to find any nuts left on the ground.

 Nature is so beautiful

Are we appreciating it to the full?
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Ravi Chama, BE (ETRX)    A New Dawn

Year of Blessing

I’m hoping for Miracles in 2015

Right from the Beginning until the very end.

Last two years have been quite sad

To see the back of them, makes me Glad.

 * * *

 I’ve tried but can’t seem to figure life out

I believe there’s a God, but sometimes tempted to doubt.

Why is it people who have the best intentions

Are locked up in what I call “Life’s detention”?

 * * *

 So, it’s a new year, it’s a new dawn

All bad memories erased and gone.

Miracles spring forth all around me

2015 – only Blessings I see.
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Anshuman Pathak, TE (ETRX)      I Shudder

What’s the Movie?

A few days after Christmas, 

a father shoots his daughter

Before killing himself,  

he also shoots her mother.

All because of a relationship  

that went wrong,

Twinkle of an eye,  

three lives – just gone.

Angrily, he slits his wife’s face
She’s caused him so much disgrace.
Then she’s taken from her lover
Who searches the whole town for her.
**
Finally, he finds her in an Orphanage
The scar on her face, mars her beautiful image
He carries her out into the sunshine – she’s so weak
She holds him closely, but can’t speak
**
Mustering strength she whispers “I love you” in his ears
Then dies in his arms – His eyes well with tears.
**
What’s the name of the film?
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Here today, There tomorrow Parmar Nidhi, TE (ETRX)

Life is full of uncertainties. It’s the one thing that man has no  
guarantee over, but I’ll write this from a positive point.

***

One minute your single, sad and all alone

The next, you can’t get your new love off the phone.

***

One day you come to terms with the fact you’ll never be parents

The next year, your driving with  your baby at the back of your Merc Benz.

***

One minute your threatened with eviction from your home

Not long after, your comfy and even buy a holiday home in Rome.

***

Split of a second someone gets Sacked in an unfair way

next job -  what’s normally a week’s wages, they now earn in a day.

***

The Doctors says its all over for you, nothing more they can do

5 years down the line, in life your still happily sailing through.

***

Then there’s those that had it all, lost it, and gained it right back

Anthony Robbins, Stephen Pierce, Multi-millionaires, back on track.

***

and there’s those that keep on saying “I wanna win the lottery”

They get lucky, win a few Million and get bankrupt in two years or three.     Doh!!

***

Here Today, there Tomorrow

May life treat us kind and keep us from sorrow.

***
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For some, it’s the story of “Rags to Riches”

Through the years, they built a strong Business.

For others, Fortune simply went after them

They never saw it coming – it just came to overwhelm.

*

Being at The right place at the right time, can make one a Star.

Maybe not a famous one, but still twinkling from afar.

One  lucky to have opportunity knock on their door

and use it very wisely, never to become poor.

*

Young (then) Naomi Campbell was spotted in Covent Garden,

Richard Branson worked hard from youth to make his first Million,

Paris Hilton has Fortune handed down by her Father,

Susan Boyle never gave up her dream, ’til she became a Star.

*

So,  lets hope at some point we get lucky in Life

and be a channel to end other people’s strife.

Hold on to your dream, stay positive.

There’s gifts waiting for you, that life has to give.

Lucky in Life... MISHRA KOMAL, SE (ETRX)
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Most of the time we have the Key,

But we’re too stressed out to see.

.

You have no Job and you feel helpless,

But have you considered opening a small Business?

.

You can’t have a baby, you think there’s no option,

But have you ever considered adoption?

.

Your tired and don’t understand the purpose of living,

But have you considered a life full of giving?

.

We go round in circles, making such a fuss,

While most of the time, the answers lie within us.

You have the Key NARKHEDE SAYALI, SE (ETRX)
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Results

Result Analysis (SE, TE & BE)
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Topper’s List

SE (ETRX)

TE (ETRX)

TE (ETRX)

Sr. No. Name GPA

1 Jain Vishal Pawan 9.36

2 Yadav Sanket Amit 8.79

3 Sanghvi Monik Kishor 8.64

Sr. No. Name GPA

1 Umrigar Arshis R 9.46

2 Kanojiya Mangesh R 8.62

3 Rane Onkar A 8.46

Sr. No. Name GPA

1 Palekar Aaditya A 79.23%  
[7th in UOM]

2 Singh Shikha S 76.45%

3 Kalewar Saee S 76.39%
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he´ieleer hegmlekeÀeleerue DeOeesieleer
Compiled by- Prof.Dr.S.C.PATIL

Faculty Corner

he´Mve : ceeP³ee ceguee®eer iesueb Je<e&Yej DeY³eemeele 

IemejCe ®eeuet Deens. l³eemeeþer heeuekeÀ cnCetve Deecner 

vescekebÀ keÀe³e keÀjCeb Dehesef#ele Deens? 

GÊej : cegueeb®³ee he´ieleer hegmlekeÀeceO³es DeOeesieleer efomee³euee 

ueeieles, lesJne meenefpekeÀ®e l³eeb®³ee ceveeceO³es eE®elee, 

keÀeUpeer, efKeVelee, Demene³³elee DeeefCe DehejeOeerheCee 

DeMee efJeefJeOe YeeJeveeb®eb JeeoU efvecee&Ce nesleb. vekeÀejelcekeÀ 

efJe®eejner DeMee heefjeqmLeleerle keÀoeef®ele ceveele ³esle 

Demeleerue. ³eemeeþer®e mJeleë®³ee DeeefCe cegueeb®³ee ceveeMeer 

keÀveskeÌì Jne. he´ieleerhegmlekeÀele DeOeesieleer efomee³euee 

ueeieueer, keÀer Iejeleueb JeeleeJejCe ie{tU nesleb. meieUs®e 

SkeÀceskeÀebJej Deejeshe keÀª ueeieleele. peCet keÀener ³eg×pev³e 

heefjeqmLeleer®e efvecee&Ce nesles. ne Ghee³e veJns. DeMeeves ceguee®ee 

he´Jeeme efoMeenerve nesC³ee®eer MekeÌ³elee Demeles. 

³eele meJee&le cenÊJee®eb cnCepes, kegÀþueerner ìerkeÀe ve keÀjlee, 

leguevee ve keÀjlee, oes<e ve oslee cegueemeesyele MeebleheCes yeesueCeb, 

l³eeb®³ee heeþerMeer KebyeerjheCes GYeb jenCeb iejpes®eb Deens. ³ee 

MeesOehe´ef¬eÀ³esceO³es heefnueer hee³ejer cnCepes vescekeÀer mecem³ee 

DeesUKeCeb. keÀener he´Mveeb®eer GÊejb MeesOeCeb iejpes®eb Deens. 

Goe. iegCeeb®³ee IemejCeeruee kegÀþb Je keÀe meg©Jeele Peeueer? 

efJe<e³e mecepeC³eele eEkeÀJee efJeefMeä mebkeÀuhevee mecepeC³eele 

cegueiee keÀceer he[lees³e keÀe? SKeeoe efJe<e³e l³eeuee DeJeIe[ 

peele Deens keÀe? DeY³eemee®³ee he´³elveebceO³es mJe³ebhe´sjCesceO³es 

kegÀþb keÀceer he[lees³e keÀe? DeY³eeme keÀjC³ee®³ee he×leerceO³es 

keÀener ieHeÀuele nesles³e keÀe? l³eeb®³ee Jew³eefÊeÀkeÀ Dee³eg<³eele 

keÀener leeCe Deensle keÀe? ceeveefmekeÀefjl³ee lees ef[mìye& Deens 

keÀe? keÀener efJeefMeä #ecelee keÀceer he[le Deensle keÀe? 

ns MeesOeCeb DeeJeM³ekeÀ Deens. ner he´ef¬eÀ³ee keÀjleevee legcner 

cegueeuee efJeéeemeele I³ee. lemeb®e, l³eeb®³ee efMe#ekeÀebMeer mebheke&À 
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meeOeCeb DeeefCe ceguee®eer GÊejheef$ekeÀe keÀeUpeerhetJe&keÀheCes 

leheemetve ceie®e cegueeMeer yeesuee. 

efJeefMeä efJe<e³ee®³ee mebkeÀuhevee mecepeC³eeme pe[ peele 

Demeu³eeme DevegYeJeer efMe#ekeÀeb®eb ceeie&oMe&ve Ieslee ³esF&ue. 

cegueb DeY³eemee®³ee yeeyeleerle mebYe´efcele Demeu³eeme DeY³eeme 

keÀewMeu³e DeeefCe JesUs®eb efve³eespeve Fl³eeoer ieesäer efMekeÀJelee 

³esleerue. Jew³eefÊeÀkeÀ Dee³eg<³eele keÀener leeCe leCeeJe eEkeÀJee 

Jele&ve mecem³ee Demeu³eeme mecegheosMekeÀe®eer ceole IesCeb 

Fä þjsue. hejer#es®³ee DeeOeer eEkeÀJee hejer#es®³ee keÀeUele 

eE®elee, Ieeuecesue ³ee YeeJeveebvee meeceesjb peeC³eemeeþer  

efjue@keÌmesMeve, cesef[ìsMeve®eer keÀewMeu³e DeeefCe Flej YeeJeefvekeÀ 

yegef×ceÊee keÀewMeu³e efMekeÀJelee ³esT MekeÀleele. ³ee 

Ghee³e³eespeveebmeeþer l³ee-l³ee #es$eeleerue lep%eeb®eer ceolener 

Ieslee ³esF&ue. ueies®e®e ®ecelkeÀeje®eer Dehes#ee keÀª vekeÀe; 

keÀejCe Deepe Ghee³e kesÀues DeeefCe GÐee ceguee®es ceeke&À Jee{ues, 

Demeb nesCeej veener. ceguee®³ee #eceleshe´ceeCes keÀceer-DeefOekeÀ 

JesU ueeieCeej®e. DeeMee mees[t vekeÀe DeeefCe cegueeueener mees[t 

osT vekeÀe. Dehes#es®eb DeesPeb cegueeJej ve ìekeÀlee he´³elveebkeÀ[s 

ue#e Ðee. íesìîeeMee ³eMeeueener he´eslmeenve osTve l³ee®ee 

DeelceefJeéeeme Jee{Jee. ³eeletve®e heg{s iegCeeb®eer IemejCe Leebyetve 

DeeMes®ee efkeÀjCe ieJemesue, DeMeer Kee$eer Jeeìles.

Dee@ue o yesmì!!!

Stress and Approaches to Reduce It

Compiled and edited by: Ms.Poorva Wiangankar, Associate Professor,ETRX department

Many people do not act positively to re-
duce the stress in their lives until physical 

symptoms force them to consider how their 
lifestyle is affecting their well-being.

Learn to recognise when you are stressed and 
take steps to minimise stress and avoid addi-
tional stress.

There are numerous steps that can be taken to 
reduce the risk of being affected by stress and 
many of them are a matter of simple common 
sense. This page contains some simple steps 
that you can take to help minimise or avoid 
stress. The page continues to suggest some 
techniques to help you relax, medical, comple-
mentary and self-help methods designed to al-
leviate the negative symptoms that stress can 
cause.

There many things one can do to help alleviate 
stress in life, learning to relax and incorporating 
time to relax as part of daily routine can help to 
manage the symptoms of stress. By consider-
ing the approaches outlined below, one  will be 
able to think about and experiment with what 
works best for an individual.

Self-Help Techniques

Once learned, self-help relaxation techniques 
are particularly useful as they are available to 
the stressed individual whenever the need aris-
es and allow one to gain control over feelings 
and anxieties. A very wide range of relaxation 
techniques have been developed, although 
many can be seen as variations on a number 
of basic methods, focusing on the physical 
feelings of tension, or using mental imagery to 
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induce calm.Perhaps the most powerful meth-
od of relaxation is mindfulness. At it’s simplest 
mindfulness is focusing on the current mo-
ment, the here and now and allowing, through 
a type of meditation, worries about the future 
or regrets about the past to melt away. The fol-
lowing are some of the more familiar self-help 
relaxation techniques available:

Creative Visualisation:  Imagine yourself lying 
in a cornfield, in a hammock by the sea, sitting 
in a deck chair, or anywhere you feel relaxed 
and to hear the sounds of the trees, wind and 
waves.  Being immersed in such an idyllic scene 
induces a state of relaxation and tension should 
drain away.

Quieting:  Aims to provide a way of diverting 
the mind from stressful thoughts by focus-
ing on more relaxing emotions: for example, 
chanting, focusing on breathing, counting 
things such as instances of a particular colour.  
The traditional ‘counting sheep’ when trying to 
fall asleep can be seen as a form of quieting.

Progressive Relaxation:  This involves tensing 
and then relaxing each part of the body in turn, 
working up through the whole body until com-
pletely relaxed.  This technique takes about 20-
30 minutes to complete and is very effective at 
bringing about physical relaxation. 

Tension Recognition:  One form of this thera-
py involves intentionally clenching groups of 
muscles in successive areas of the body, for ex-
ample the hand, shoulders and stomach, con-
centrating on the tension, feeling it, and then 
relaxing.  The aim is to encourage the recogni-
tion of tension when it occurs and to voluntari-
ly relax the muscles when they tense.  However, 

with the very highly stressed, this form of ten-
sion recognition could possibly lead to muscle 
cramps so a second version is preferred.  This 
alternative approach involves stretching rath-
er than tensing the muscles and requires some 
knowledge of human musculature.  Successive 
muscles are stretched so that opposing mus-
cles contract, and the process is then reversed.  
The aim is to find the half-way point, where op-
ponent muscles are balanced, and then to relax 
further.  Tension recognition methods are use-
ful in situations where it is not easy to ‘switch 
off’ external events such as working at a desk 
or in meetings.

Breathing Exercises:  These can be used to 
help relax the entire body as tension leads to 
breathing too rapidly.  Such techniques teach 
the individual to breathe calmly and deeply 
and encourage awareness of bodily tension.

Light Exercise: Do brisk Walk for 15-20 minutes 
and listen music while walking. Or play any 
outdoor game, play with small children which 
gives enough physical activity for all muscles 
and body tend to relax.

Very important thing is “understand your lim-
itations, control your expectations and emo-
tions”

ENJOY LIFE…..  L…… Love unconditionally ev-
erything you have

I…………just forget I, Me and Myself

F……….Forget and forgive

E………..leave your EGO

Find more at: http://www.skillsyouneed.com/
ps/avoiding-stress.html
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E-Waste & its Management

Compiled By- Mr. Vaibhav V Gijare

Electronic waste or e-waste describes dis-
carded electrical or electronic devices. Used 

electronics which are destined for reuse, resale, 
salvage, recycling or disposal are also consid-
ered e-waste. Informal processing of electronic 
waste in developing countries may cause se-
rious health and pollution problems, as these 
countries have limited regulatory oversight of 
e-waste processing.

Electronic scrap components, such as CRTs, 
may contain contaminants such aslead, cad-
mium, beryllium, or brominated flame retar-
dants. Even in developed countries recycling 
and disposal of e-waste may involve significant 
risk to workers and communities and great 
care must be taken to avoid unsafe exposure in  
recycling operations and leaking of materi-
als such as heavy metals from landfills and  
incinerator ashes.

“Electronic waste” may be defined as discarded 
computers, office electronic equipment, enter-
tainment deviceelectronics, mobile phones, 
television sets, andrefrigerators. This includes 
used electronics which are destined for reuse, 
resale, salvage, recycling, or disposal. Others 
are re-usables (working and repairable elec-
tronics) and secondary scrap (copper, steel, 
plastic, etc.) to be “commodities”, and reserve 
the term “waste” for residue or material which 
is dumped by the buyer rather than recycled, 
including residue from reuse and recycling op-
erations. Because loads of surplus electronics 
are frequently commingled (good, recyclable, 
and non-recyclable), several public policy ad-
vocates apply the term “e-waste” broadly to all 
surplus electronics. Cathode ray tubes(CRTs) 
are considered one of the hardest types  
to recycle. 

Fig: Defective and obsolete electronic  
equipment

Fig: Disassembling (center) and collecting (right) electronic waste
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CRTs have relatively high concentration of lead 
and phosphors (not to be confused with phos-
phorus), both of which are necessary for the 
display. The United States Environmental Pro-
tection Agency (EPA) includes discarded CRT 
monitors in its category of “hazardous house-
hold waste”[3] but considers CRTs that have 
been set aside for testing to be commodities 
if they are not discarded, speculatively accu-
mulated, or left unprotected from weather and 
other damage.

The EU and its member states operate a system 
via the European Waste Catalogue (EWC)- a 
European Council Directive, which is interpret-
ed into “member state law”. In the UK (an EU 
member state). This is in the form of the List of 
Wastes Directive. However, the list (and EWC) 
gives broad definition (EWC Code 16 02 13*) of 
Hazardous Electronic wastes, requiring “waste 
operators” to employ the Hazardous Waste Reg-
ulations (Annex 1A, Annex 1B) for refined defini-
tion. Constituent materials in the waste also re-
quire assessment via the combination of Annex 
II and Annex III, again allowing operators to fur-
ther determine whether a waste is hazardous. 

Debate continues over the distinction be-
tween “commodity” and “waste” electronics 
definitions. Some exporters are accused of de-
liberately leaving difficult-to-recycle, obsolete, 
or non-repairable equipment mixed in loads 
of working equipment (though this may also 
come through ignorance, or to avoid more 
costly treatment processes). Protectionists may 
broaden the definition of “waste” electronics in 
order to protect domestic markets from work-
ing secondary equipment.

The high value of the computer recycling sub-
set of electronic waste (working and reusable 

laptops, desktops, and components like RAM) 
can help pay the cost of transportation for a 
larger number of worthless pieces than can 
be achieved with display devices, which have 
less (or negative) scrap value. In A 2011 report, 
“Ghana E-Waste Country Assessment”,found 
that of 215,000 tons of electronics imported 
to Ghana, 30% were brand new and 70% were 
used. Of the used product, the study conclud-
ed that 15% was not reused and was scrapped 
or discarded. This contrasts with published but 
uncredited claims that 80% of the imports into 
Ghana were being burned in primitive condi-
tions.

Amount of E-waste World-wide

Rapid changes in technology, changes in media 
(tapes, software, MP3), falling prices, and planned 
obsolescence have resulted in a fast-growing sur-
plus of electronic waste around the globe. Tech-
nical solutions are available, but in most cases a 
legal framework, a collection, logistics, and other 
services need to be implemented before a tech-
nical solution can be applied.

Display units (CRT, LCD, LED monitors), proces-
sors (CPU, GPU, or APU chips), memory (DRAM 
or SRAM), and audio components have differ-
ent useful lives. Processors are most frequently 
out-dated (by software no longer being opti-
mized) and are more likely to become “e-waste”, 
while display units are most often replaced 
while working without repair attempts, due to 
changes in wealthy nation appetites for new 
display technology. This problem could poten-
tially be solved with Modular Smartphones or 
PhoneBloks. These types of phones are more 
durable and have the technology to change 
certain parts of the phone making them more 
environmentally friendly. Being able to simply 



55

replace the part of the phone that is broken will 
reduce e-waste. An estimated 50 million tons 
of E-waste are produced each year. The USA 
discards 30 million computers each year and 
100 million phones are disposed of in Europe 
each year. The Environmental Protection Agen-
cy estimates that only 15-20% of e-waste is re-
cycled, the rest of these electronics go directly 
into landfills and incinerators. 

According to a report by UNEP titled, “Recy-
cling - from E-Waste to Resources,” the amount 
of e-waste being produced - including mobile 
phones and computers - could rise by as much 
as 500 percent over the next decade in some 
countries, such as India. The United States is 
the world leader in producing electronic waste, 
tossing away about 3 million tons each year. 
China already produces about 2.3 million tons 
(2010 estimate) domestically, second only to 
the United States. And, despite having banned 
e-waste imports, China remains a major e-waste 
dumping ground for developed countries. 

Society today revolves around technology and 
by the constant need for the newest and most 
high tech products we are contributing to 
mass amount of e-waste. Since the invention of 
the iPhone, cell phones have become the top 
source of e-waste products because they are 
not made to last more than two years. Electrical 
waste contains hazardous but also valuable 
and scarce materials. Up to 60 elements can 
be found in complex electronics. As of 2013, 
Apple has sold over 796 million iDevices (iPod, 
iPhone, iPad). Cell phone companies make 
cell phones that are not made to last so that 
the consumer will purchase new phones. 
Companies give these products such short life 
spans because they know that the consumer 

will want a new product and will buy it if they 
make it. In the United States, an estimated 
70% of heavy metals in landfills comes from 
discarded electronics. 

While there is agreement that the number 
of discarded electronic devices is increasing, 
there is considerable disagreement about the 
relative risk (compared to automobile scrap, for 
example), and strong disagreement whether 
curtailing trade in used electronics will improve 
conditions, or make them worse. According to 
an article in Motherboard, attempts to restrict 
the trade have driven reputable companies 
out of the supply chain, with unintended 
consequences.

Environmental Impact

The processes of dismantling and disposing 
of electronic waste in the third world lead to a 
number of environmental impacts as illustrated 
in the graphic. Liquid and atmospheric releases 
end up in bodies of water, groundwater, soil, 
and air and therefore in land and sea animals – 
both domesticated and wild, in crops eaten by 
both animals and human, and in drinking water.

One study of environmental effects in Guiyu, 
China found the following:

• Airborne dioxins – one type found at 100 
times levels previously measured

• Levels of carcinogens in duck ponds and 
rice paddies exceeded international stan-
dards for agricultural areas and cadmium, 
copper, nickel, and lead levels in rice pad-
dies were above international standards

• Heavy metals found in road dust – lead 
over 300 times that of a control village’s 
road dust and copper over 100 times
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The environmental impact of the processing of different electronic waste components

E-Waste Component Process Used Potential Environmental Hazard

Cathode ray tubes (used in 
TVs, computer monitors, ATM, 
video cameras, and more)

Breaking and removal of yoke, 
then dumping

Lead, barium and other heavy 
metals leaching into the ground 
water and release of toxic phos-
phor

Printed circuit board (image 
behind table - a thin plate 
on which chips and other 
electronic components are 
placed)

De-soldering and removal of 
computer chips; open burn-
ing and acid baths to remove 
final metals after chips are re-
moved.

Air emissions as well as discharge 
into rivers of glass dust, tin, lead, 
brominated dioxin, beryllium 
cadmium, and mercury

Chips and other gold plated 
components

Chemical stripping using ni-
tric and hydrochloric acid and 
burning of chips

Hydrocarbons, heavy metals, bro-
minated substances discharged 
directly into rivers acidifying fish 
and flora. Tin and lead contami-
nation of surface and groundwa-
ter. Air emissions of brominated 
dioxins, heavy metals and hydro-
carbons

Plastics from printers, key-
boards, monitors, etc.

Shredding and low temp 
melting to be reused

Emissions of brominated dioxins, 
heavy metals and hydrocarbons

Computer wires Open burning and stripping 
to remove copper

Hydrocarbon ashes released into 
air, water and soil.

E-Waste Management

Audiovisual components, televisions, VCRs, 
stereo equipment, mobile phones, other hand-
held devices, and computer components con-
tain valuable elements and substances suitable 
for reclamation, including lead, copper, and 
gold.

One of the major challenges is recycling the 
printed circuit boards from the electronic 
wastes. The circuit boards contain such pre-
cious metals as gold, silver, platinum, etc. and 
such base metals as copper, iron, aluminum, 

etc. One way e-waste is processed is by melt-
ing circuit boards, burning cable sheathing to 
recover copper wire and open- pit acid leach-
ing for separating metals of value. Convention-
al method employed is mechanical shredding 
and separation but the recycling efficiency is 
low. Alternative methods such as cryogenic de-
composition have been studied for printed cir-
cuit board recycling, and some other methods 
are still under investigation.

As properly disposing of or reusing electron-
ics can help prevent health problems, reduce 
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greenhouse-gas emissions and create jobs, 
there have been calls to reform "the method-
ology for e-waste disposal and re-use in devel-
oping countries with reuse and refurbishing 
offering a more environmentally friendly and 
socially conscious alternative to downcycling 
processes.

How is electronic waste recycled?

As Australia’s leading electronic waste compa-
ny, we collect and recycle hundreds of items 
of ewaste every week. Many of our customers 
are trying hard to do the right thing with their 
obsolete computers and televisions; others just 
can’t wait to get rid of the fridge that’s been 
wasting space for months. Whatever the sto-
ry and whatever your intentions, we are often 
asked the same question regarding our ser-
vices.

“What do you do when you collect our elec-
tronic waste?”

Once you’ve organised a collection with one of 
our sales team, the rest is up to us. The driv-
er will arrive in the agreed two hour window 
and always call you on approach to make sure 
you’re ready. We will also re-confirm the price 
of your collection before he begins to load the 
truck. (If you’re not going to be home that’s no 
problem, just let us know where you’ll be leav-
ing your electronic waste and we can organise 
payment over the phone. )

Once we’ve loaded up the day’s ewaste onto 
the truck, it’s taken to a private recycling facility 
within Australia to be recycled. This is where it 
gets complicated…

Electronic Waste – recycling laptops, comput-
ers and other electronic equipment.

Most electronic waste goes through a recycling 
system called a WEEE (Waste Electrical and Elec-
tronic Equipment), which not only recycles 95-
98%, by weight, of all ewaste passed through 
it, but ensures that any data left on hard drives 
and memories are thoroughly destroyed too.

※ Picking Shed – first all the items are sorted 
by hand and batteries and copper are ex-
tracted for quality control.

※ Initial Size Reduction Process – items are 
shredded into pieces as small as 100mm 
to prepare the ewaste to be thorough-
ly sorted. This is also where the data de-
struction takes place.

※ Secondary Size Reduction – the small de-
bris is shaken to ensure that it is evenly 
spread out on the conveyor belt, before 
it gets broken down even more. Any dust 
extracted is disposed of in an environ-
mentally friendly way.

※ Overband Magnet – using magnets, steel 
and iron are removed from the debris.

※ Metallic & Non-Metallic Content – alu-
minium, copper and brass are separated 
from the non-metallic content. The me-
tallic can then be reused and resold as 
raw materials.

※ Water Separation – Water is used to sep-
arate plastic from the glass content. Once 
divided all raw materials can then be re-
sold.
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Fig: The Recycling Process
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Dhirubhai Ambani- An Eminent Personality

Compiled By- Mr. Vaibhav V Gijare

Dhirubhai Ambani was an Indian business 
magnate who founded Reliance Industries. 

He is one of the few to be selected in the ‘top 
50 businessmen in Asia’ list of Sunday Times. 
His entrepreneurial efforts have made his fami-
ly amongst the richest families of the world. 

Ambani was born on 28th December 1932 in 
Gujarat, British India. The rags to riches story 
began when Ambani began his career in 1950s 
at a Yemeni firm. He had moved to Yemen at 
the age of 16, after completing his matricula-
tion. He came to Mumbai in 1958 to start his 
own business. After some time he went into 
textiles and opened a mill in Naroda industri-
al area in Ahmedabad. He established Reliance 

Industries in 1966. Today the company consists 
of more than 85,000 employees and is the pro-
vider of approximately 5 percent of India’s Cen-
tral Government’s total tax revenue. Ambani is 
credited for building Reliance from scratch to 
become one of the biggest companies in the 
private sector. He diversified his business to in-
clude petrochemicals, information technology, 
telecommunications, power, energy, capital 
markets, infrastructure services, retail, logistics 
and textiles. He developed the brand Vimal; 
which is now a household name in India.

Dhirubhai Ambani revolutionized capital mar-
kets in the country by appealing to millions of 
retail investors to invest in the market which 
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was previously controlled by financial organi-
zations. Those who invested in the company 
earned millions. Reliance Industries was a stock 
market favorite. It was the first company in In-
dia that raised money in international markets 
and the first to be listed in the Forbes 500 list. 
Ambani created this vast business empire in 
only two decades. It was under his visionary 
management and guidance that the Reliance 
Industries turned out to be the biggest con-
glomerate in Indian history. There is no other 
Indian company that can match the growth 
rate of the Reliance Group. It is a living example 
of Ambani’s invincible willpower, perseverance 
and unrelenting dedication to his objectives.

The number of groundbreaking examples set 
by Dhirubhai Ambani are countless. He chal-
lenged conventional wisdom with his unique 
vision. He was the first Indian businessman to 
realize the importance of investors and learn 

the huge prospects of the capital markets. He 
won several accolades and titles in his life. The 
Federation of Indian Chambers of Commerce 
and Industry called him the ‘Indian Entrepre-
neur of the 20th Century’. He was given the 
Dean’s Medal for ‘setting an outstanding ex-
ample of leadership’ by the Wharton School 
of the University of Pennsylvania in 1998. Ac-
cording to a poll done by The Times of India, 
Ambani was the ‘greatest creator of wealth in 
the century’. He was given the ‘Man of the Cen-
tury’ award by the Chemtech Foundation and 
Chemical Engineering World due to his huge 
contribution to the development of the Indian 
chemical industry. Ambani is a big inspiration 
for young entrepreneurs, developing compa-
nies and business leaders.

Ambani died on 6th July 2002 after going 
through a major stroke. After suffering a heart 
attack in 1986 he had given the Reliance Em-
pire to his two sons Mukesh and Anil Ambani.
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