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ABOUT US 

 
 
Sandip Foundation : 
Sandip Foundation was established with the core objective of rendering selfless, 

dedicated and yeomen service to higher education in Engineering branches, 

Management, Arts, Science, and Paramedical Sciences.                      

The trustees of Sandip Foundation have been involved in the field of higher 

education from the past fifteen years. During this gestation period the trustees have rendered valuable 

services to thousands of students. In our endeavor to supplement the cause of professional education, 

we have instituted multi-dimensional courses spread in various fields with its roots established at 

Nashik. We believe in offering education that is converted to knowledge with high end infrastructure 

and a pleasant atmosphere.                                                         . 

 
Sandip Institute of Technology & Research Centre : 
The flagship Institute of Sandip Foundation, ‘Sandip Institute of 
Technology and Research Centre’ was established in the year 2008-2009, 
initially with four Engineering courses. Approved by All India Council for 
Technical Education, New Delhi and recognized by the State Government 

while being Affiliated to University of Pune. 

The institution is decked up with world class infrastructure which includes State-of-the-Art 
Laboratories with modern equipment's, Library having books twice than the norms by AICTE, 
National and International Journals (including e-journals), ample reference books of various authors 
to cater the student needs and provide knowledge beyond the syllabus. Class rooms with ceiling 
mounted LCD Projectors, AC seminar halls, laboratories, Amphitheatre to cater the need of all sorts 
of college festivals, sports facilities, Hostels with well crafted rooms and a clean and energetic 
canteen for rejuvenating breaks. 

The modern infrastructure standards are complimented with lush green lawns and trees around the 
campus which make the atmosphere in and around the institution a pleasant place to learn, gain and 
apply the knowledge. The highly efficient faculty boosts the morale of the students and makes them 
go a step beyond the ordinary and also harness campus placements.    



 
 
 
 

 Department of Electronics & Telecommunication 
Engineering : 
Electronics and Telecommunication Engineering Department have 
separate building with spacious laboratories. The department of 
E&TC built on 1000 sq.meter area with 3 story building having 

lower ground, upper ground & first floor. Department have PG course in VLSI and Embedded 
Systems. Special research lab is allocated to students for their research activities. Major equipments 
available for experimentation are DSO, OTDR, High Configuration CRO, Spectrum Analyzer, Logic 
Analyzer and High End computers. Department has 10 Laboratories having cost of Rs. 80 Lacs. All 
laboratories are facilitated with latest software such as MATLAB, TRITON, PROTEUS, CADENCE, 
ALTERA etc. Also department has well developed library apart from college central library. Apart 
from college central library, dept. Also has a very well developed library. 

Department is constantly taking efforts for the co-curricular & extra curricular activities. Department 
organizes different events for students such as series of expert lectures, workshops, National Level 
paper presentations, Project Competitions, circuit debugging competitions to give exposure to 
students. Students have represented our college in renowned institutes of Nashik, Pune, Mumbai and 
all over Maharashtra region and won the prizes in different competitions. Department has organized 
state level workshop, international conference ICCIA 2010, ICCIA 2011. Department executes 
Industrial visits and training for third year and final year students to meet theory and practical 
concept. 

Classrooms are equipped with latest teaching aids like LCD Projector. All the computers in 
department are connected through networking with internet facility. Department has got the UPS & 
generator back up. 

Department is much serious about students placement. Different companies visited to department are 
Syntel India Pvt. Ltd., Pune, Core Technologies, Kolhapur, Wipro Technology, Pune, Shivannad 
Electronics, Nashik etc. 

Objectives: 

 To impart upto date technical knowledge and skills to produce well qualified engineers in an 
area of Electronics and Communication Engineering, who will make qualitative difference in 
this field.  

  To inculcate the professional responsibilities to play leader ship role along with their diverse 
career paths and develop capabilities to utilized engineering skills in industry and research 
centers and national laboratories and entrepreneurship. 

 
 
 



 
 
 
 
 
Chairman’s Message 
 
                                                                          

With growing the global concern of the education, the 

Sandip Foundation set all the rules for improvement of the 

quality to meet the need. The future lies in developing the 

go green concept and Sandip Foundation focused on making 

the green concept by publishing the E-Magazine which 

contribute particularly engineering, research, management, 

technology, paramedical science, etc. 

Sandip Foundation is already proven in the very positive 

image in the education world and society at large distinct. 

To keep growing and branch of a trees is the soul of Sandip Foundation. We started our educational 

journey in 2008. Sandip Foundation provides a great platform for the students where facility and 

faculty are simply world class that brings about revolutionary changes in all walks of life.  

I am very much happy and pleasure to present ‘electronet’. This is the second ever E-magazine of 

E&TC department, SITRC. The beautiful magazine contains contribution from the students and staff. 

It is a platform where student express their research and writing skills. This magazine exposes 

creative sign of techno commercial students as per industrial need.  

Let us celebrate together to the peak of excellence !!!!!! 
 
 
 
Dr. Sandip Kumar Jha 
Chairman 
Sandip Foundation                                                                         



 
 
 
 

Principal’s Message 

 
We are positioned to emerge as one of the best colleges in Pune 

University’s Nashik campus.  

It is interesting to note that while unity is the bonding and 

integrating force, Diversity brings innovation, creativity and 

collective participation. You can compare unity to an engine in an 

automobile while diversity is similar to the Gear Box which 

provides the necessary impetus to the momentum and speed 

depending on the terrain and direction. Hence, Diversity fuels 

unified action, I repeat, Unified action towards the ultimate goal of Sustainability through the stages 

of survival and growth.  

With this, I am pleased to present the second E-magazine of E&TC department SITRC “electronet”. 

This is actually the great opportunity for the members of the Sandip Foundation family to showcase 

their talent. 

This is a blend of technical articles from the staff, undergraduate and postgraduate students. 

My best wishes to all participants. 

 

Dr. Sanjay T. Gandhe 
Principal,  
Sandip Institute of Technology 
& Research Centre, Nashik 
 
 
 
 
 
 
 
 
 



 
 
 
 
HOD’s Desk 
 

We believe, our acts and omissions in our day to day life should be 

screened and channelized in the broader framework of these core 

values of Sandip Foundation. I am confident; this will enable us to 

achieve the desired unity with appropriate synergy of Diversity  

It gives me immense pleasure to pen a few words as prologue to our 

in-house magazine ‘electronet’ exclusively meant for churning out 

the latent writing talent which bears immense potentiality of 

sharpening the student's communication skill.  

I congratulate all the contributors and the editorial board for bringing out such a beautiful magazine.  

With best wishes and blessing for the upcoming issue. 

 

 

Prof. Mrs. G. M. Phade          

HOD (E&TC) 
 



 
 
 
 

STAFF INFORMATION – DEPARTMENT OF E&TC 
 

Sr. No. Name of Staff Member Designation 
01 Dr. Sanjay T. Gandhe Principal 
02 Prof. Mrs. Gayatri M. Phade H.O.D. 
03 Prof. Sanjay S. Chopade Associate Professor 
04 Prof. Prashant G. Salunke Assistant Professor 
05 Prof. Shailaja Y. Kanawade Assistant Professor 
06 Prof. Sushant J. Pawar Assistant Professor 
07 Prof. Amit K. Mishra Assistant Professor 
08 Prof. Omkar S. Vaidya Assistant Professor 
09 Prof. Vaibhav P. Khairnar Assistant Professor 
10 Prof. Vijay P. Patil Assistant Professor 
11 Prof. Ms. Swati S. Pawar Assistant Professor 
12 Prof. Manohar V. Wagh Assistant Professor 
13 Prof. Mrs. Adita K. Nimbalkar Assistant Professor 
14 Prof. Jagdish A. Patel Assistant Professor 
15 Prof. Mayur E. Ingale Assistant Professor 
16 Prof. Mukesh P. Mahajan Assistant Professor 
17 Prof. Vivek D. Ugale Assistant Professor 
18 Prof. Pramod S. Aswale Assistant Professor 
19 Prof. Yogesh M. Gaikwad Assistant Professor 
20 Prof. Kundan R. Saraf Assistant Professor 
21 Prof. Vaibhav V. Joshi Assistant Professor 
22 Prof. Manjul V. Nikumbh Assistant Professor 
23 Prof. Vishal P. Jagtap Assistant Professor 
24 Mr. Kalyan G. Mahajan Technical Assistant 
25 Mr. Navneet B. Wagh Technical Assistant 
26 Mr. Mohan R. Khairnar Technical Assistant 
27 Mrs. Sujata B. Gaikwad Technical Assistant 
28 Mr. Nilesh R. Ghuge Technical Assistant 
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Jan Koum and Brian Acton 

 
hatsApp grew up in Silicon Valley, 
but its founder's background in 
Eastern Europe gave it its DNA. 

Mark Zuckerberg just made these two guys 
you've never heard of very rich.Jan Koum and 
Brian Acton, founders of WhatsApp, are the 
self-described “yin and yang” of the hugely 
popular messaging service, which counts 450 
million active members, most of them 
international and thus very alluring to 
Facebook. 
Following Facebook's $19 billion acquisition 
of WhatsApp, the two founders of the popular 
mobile messaging service have now earned a 
new distinction - a place in the Forbes's list of 
global billionaires.According to Forbes, 38-
year-old Jan Koum, who ranks 202 in the list, 
is now worth $6.8 billion and 42-year-old 

 
 Brian Acton (rank 551) is worth $3 billion. 
Koum and Acton are among 26 newcomers 
who made it fresh to the annual list.  
WhatsApp can now comfortably call 
themselves billionaires after signing a deal 
with Facebook. But the duo's road to 
becoming billionaires several times over has 
been filled with humble beginnings and 
setbacks. Here is their journey from the 
beginning. 

The Origin Story 
Jan Koum, who was born in Ukraine, came to 
the United States at the age of 16. His family 
struggled growing up and “collected food 
stamps a couple of blocks from the unmarked 
Mountain View office that now houses his 
messaging company, WhatsApp,” reports 

W
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Wired. He did not own a computer until he 
was 19. 
 
Acton, on the other hand, grew up in Florida 
with a professional golfer for a stepdad. While 
he graduated from Stanford, where he studied 
computer science, Koum, who “hated school 
anyway,” dropped out of San Jose State 
University.The pair met while working at 
Yahoo, where Acton was employee No. 44 and 
had already been through the ringer, having 
“invested in the dotcom boom, and lost 
millions in the 2000 bust.”But it was Koum’s 
youth in the former Soviet Union, and 
adolescence as an immigrant far from family, 
that shaped WhatsApp's vision, according to 
their narrative. Jim Goetz of Sequoia Capital, a 
WhatsApp investor, explains: 
"Rather than target users with ads-an approach 
they had grown to dislike  during their time at 
Yahoo — they chose the opposite tack and 
charged a dollar for a product that is based on 
knowing as little about you as possible. 
WhatsApp does not collect personal 
information like your name, gender, address, 
or age. Registration is authenticated using a 
phone number,a significant innovation that 
eliminates the frustration of remembering a 
username and password. Once delivered, 
messages are deleted from WhatsApp’s 
servers." 

The Bromance 
Koum and Acton departed Yahoo on the same 
day in 2007, keeping in touch “as they slowly 
considered their next moves, often playing 
ultimate frisbee together.” 
Later, in a try-try-again lesson, they both 
applied to work at Facebook and were 
rejected. “We’re part of the Facebook reject 
club,” says Acton. 

In 2009, in between games of ultimate frisbee, 
the pair founded WhatsApp. “We’re the most 
atypical Silicon Valley company you'll come 
across,” says Acton, who is basically a start-up 
founder senior citizen at 42. “We were 
founded by thirtysomethings; we focused on 
business sustainability and revenue rather than 
getting big fast; we’ve been incognito almost 
all the time; we’re mobile first; and we’re 
global first." He says the duo is "the yin and 
yang — I'm the naïve optimist, [Koum’s] more 
paranoid. I pay attention to bills and taxes, he 
pays attention to our product. He’s CEO. I just 
make sure stuff gets done.”  

The Ideals 
Both Koum, who is 37 and will join 
Facebook's board when the deal is done, and 
Acton prefer to stay largely private on social 
media, perhaps having already aged out of the 
cocky disrupter/ostentatious playboy posturing 
of their younger start-up cohort. 
Koum’s first tweet ever, though, was a Fight 
Club quote from Tyler Durden:  
The same line is reprinted atop WhatsApp’s 
mini-manifesto “Why we don’t sell ads,” and 
goes with the small company’s ethos (they 
have just 32 engineers and 55 employees in 
all). In the words of their investors: 
"From the moment they opened the doors of 
WhatsApp, Jan and Brian wanted a different 
kind of company. While others sough  t 
attention, Jan and Brian shunned the spotlight, 
refusing even to hang a sign outside the 
WhatsApp offices in Mountain View.  
 Jan keeps a note from Brian taped to his desk 
that reads ‘No Ads! No Games! No 
Gimmicks!’ It serves as a daily reminder of 
their commitment to stay focused on building 
a pure messaging experience.”"  
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Before the Facebook deal hit, Acton told 
Wired, “I worry about what [an acquiring] 
company would do with our population: we've 
made such an important promise to our users 
— no ads, no gimmicks, no games — that to 
have someone come along and buy us seems 
awfully unethical. It goes against my personal 
integrity.” 

 
 
“We worked in a large company and we 
weren't that happy,” said Koum. “Facebook 

Google, Apple, Yahoo — there’s a common 
theme. None of these companies ever sold. By 
staying independent they were able to build a 
great company. That’s how we think about it.” 
But, similar to Instagram before them, 
“Facebook has assured Jan and Brian that 
WhatsApp will remain ad-free and they will 
not have to compromise on their principles,”  
Every day over 19 billion messages are sent, 
with over 1 million new users every day. We 
wanted it to be simple, and a better service 
than SMS. Koum has promised that despite the 
billion-dollar deal, the app will continue to 
function in the same way. 
In an official statement posted on his own 
blog, Koum says: 'Almost five years ago we 
started WhatsApp with a simple mission: 
building a cool product used globally by 
everybody.  
“Nothing else mattered to us.Today we are 
announcing a partnership with Facebook that 
will allow us to continue on that simple 
mission.Doing this will give WhatsApp the 
flexibility to grow and expand, while giving 
me, Brian, and the rest of our team more time 
to focus on building a communications service 
that’s as fast, affordable and personal as 
possible. 
'Here’s what will change for you, our users: 
nothing.' 
And This is what keeping the Whatsapp at 
the top of its game.. 
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 Department at a glance…… 

 UG, PG & Ph.D. Courses 
526 Students 

23 Faculty members 
5 Technical Assistant 

10 labs 
02 Research Labs 

05 Classrooms 
02 Tutorial rooms 

01 Seminar hall 
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Efficient FPGA Implementation of a Secure Wireless Communication System 
using Bluetooth Connectivity 

By Prof. Manohar Wagh, Department  E&TC, SITRC, Nashik 
 
 

ABSTRACT 
n early days, the data transfer was done by 
wired media like co-axial cable(s), fiber 
optic cable(s) etc. The era has 
gone.Nowadays wired media is replaced 
by wireless means, for which Bluetooth is 

the best suited choice.  
 This project emphasizes that wireless 
communication system for secured data 
transfer can be implemented by the Bluetooth 
connectivity. Bluetooth devices are short range 
and meant for low power utilization, allowing 
communication 
between various devices. The Advanced 
Encryption Standards (AES) algorithm is used 
in order to provide the security to the data. 
This project analyzes the development of fully 
secured wireless connection terminals on a 
FPGA where connection is established using 
Bluetooth technology and an advanced 
encryption standard (AES-128) for encryption 
and decryption is used to initialize the secured 
algorithm for data exchange. The prototyping 
board equipped with Xilinx Spartan-
IIIXC3S250E-4PQ208 FPGA device is used 
for hardware evaluation of system design. For 
simulation part, Xilinx ISE Design Suite 14.2 
is used as the simulation tool and architecture 
was implemented by Verilog. The proposed 
system has been validated and demonstrated 
using the application which involves the 
encryption and decryption of data and 
evaluated in terms of resources used and 
throughput obtained. 
1. INTRODUCTION 
1.1 Wireless Communication Techniques 
In earlier few decades, the data transfer was 
done mainly by two media- Guided media and 
unguided media. Guided media can also be 
termed as wired media where medium is very 

important issue. Few examples of wired media 
are twisted pair cable(s), co-axial cable(s), 
fiber optic cable(s) etc. Drawbacks of such 
wired communication are interference, 
attenuation and limitations to number of 
receivers which ultimately causes the more 
attenuation. The solution to this is the 
unguided communication where wired media 
is replaced by wireless means of 
communication. Unguided media can also be 
termed as wireless media where bandwidth 
produced by an antenna is an important issue. 
Wireless communication technologies which 
are in use nowadays are Wi-Fi, Bluetooth, Zig-
bee and Dash-7(WSN). Out of these four, we 
have used Bluetooth technique for the 
transmission of the data. 
Bluetooth was created by Ericsson in 1994 as 
a wireless alternative for RS232 data cables. 
Bluetooth is the wireless communication 
technology managed by Special Interest Group 
(SIG) in 1998, to fulfill the demands of 
Wireless Personal Area Networking (WPAN) 
[1]. It offers wireless, short distance, point to 
point and point to multipoint data transfer 
operating at 2.4 GHz Unlicensed Industrial, 
Scientific and Medical (ISM) band. 
From Fig. 1, the Bluetooth protocol stack 
consists of various layers. Any Bluetooth 
system must have the basic protocols like a 
radio, base band, link manager and logic link 
control block. The modulated bit streams are 
sent and also received with the help of radio 
protocol. The operations regarding framing, 
error control, frame control, error correction 
and detection, timing packet control etc. are 
performed by base band protocol. The Link 
Manger protocol manages states and packets 
and controls the flow on link. The functions of 
multiplexing and Segmentation and Re-

I
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assembly of larger datagram’s into packets are 
performed by logical link control protocol. 
From fig.1, all the logical links are created, 
modified and released by using link manager. 
In addition to that, all the parameters related to 
the physical links between the devices are 
updated by link manager which is achieved 
with the help of Link Management Protocol 
(LMP). 

 
Fig.1.Bluetooth Protocol Stack [1] 
All the logical links are created, modified and 
released by using link manager. In addition to 
that, all the parameters related to the physical 
links between the devices are updated by link 
manager which is achieved with the help of 
Link Management Protocol (LMP). The link 
controller encodes and decodes the Bluetooth 
packets from various parameters related to the 
physical channel [1]. 
1.2 Security for Wireless Communication 
Techniques 
For the purpose of providing security to the 
data which is transmitted from transmitter to 
receiver, various secured datatransmission 
techniques are used which protects data from 
going into the hands of the unauthorized 
person. Main techniques are – Steganography 
and Cryptography. 
The goal of steganography is to hide messages 
inside other “harmless” digital media in a way 
that does not allow any person to even detect 
the presence of secret message. 

Steganography does not alter the structure of 
the secret message, but hides it inside a 
medium so that the change is not visible. 
Cryptography hides the contents of a secret 
message from an unauthorized person but the 
content of the message is visible. It uses 
various key based ciphering and deciphering 
algorithms [2]:- 
� 1.2.1 Asymmetric Algorithm: Uses 
different key concept. 
� 1.2.2 Symmetric Algorithm: Uses same 
key concept. 
The Symmetric Algorithms are further 
classified into two main categories [2]: 
Block Ciphers: In block ciphers, the whole 
data is divided or organized into the groups or 
blocks, so it is called as the block ciphers [3]. 
Stream Ciphers: In stream ciphers, instead of 
grouping the data, only single bit data is sent 
at a time and so it is operated in real-time 
manner [4]. 
There are various Symmetric Block Ciphers 
� Data Encryption Standards (DES)[5] 
� Triple Data Encryption Standards (T-
DES)[5] 
� Advanced Encryption Standards (AES)[5] 
These three are invented one after another 
overcoming the drawbacks of previous ones. 
So finally, for secure transmission of data, the 
AES-128 algorithm has been implemented 
successfully in this paper. 
Reconfigurable hardware (RH) in the form of 
field programmable gate arrays (FPGAs) can 
be an ideal candidate to embed this technology 
for wireless communication applications. 
FPGAs are widely used in digital signal 
processing and communication systems. The 
advantages offered by FPGAs, such as 
massive parallelism capabilities, multimillion 
gate counts, and special low power packages 
can reduce the amount of memory used 
computational complexity and power 
consumption. The m a i n aim of this paper is 
to develop a reconfigurable environment for 
secure data transfer using Bluetooth 
connectivity. An e ffi c i en t implemen tation 
of t h e ad va n c ed encryption standards 
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(AES) algorithm has been carried out on the 
prototyping board equipped with Spartan 3 
FPGA chip. The rest of the paper is organized 
as follows. The implemented system 
architecture is presented in section 2 . The 
FPGA implementation is described in section 
3. Results and analysis are presented in section 
4. Concluding remarks are given in Section 5. 
2. IMPLEMENTED SYSTEM 
FPGA processes the acquired data and 
operates as the base station of the transferred 
data. The prototyping board has been used for 
testing and evaluating the implemented 
system. It is equipped with the Xilinx Spartan-
IIIXC3S250E-4PQ208 FPGA chip. Bluetooth 
connection has been established using the 
Bluetooth Module-HC-O5 on both 
transmitting and receiving terminals. At the 
receiving section, the data is decrypted using 
decryption algorithm. 
This section describes the implementation of 
the hardware set-up needed for the execution 
of the implemented work along with the 
details of each hardware component required 
to build the whole system in its initial part. 
Later part describes the simulation results 
obtained using Xilinx 14.2 
Fig.2 shows the implemented system with its 
main building blocks. 

These three are invented one after another 
overcoming the drawbacks of previous ones. 
So finally, for secure transmission of data, the 
AES-128 algorithm has been implemented 
successfully in this paper. Reconfigurable 
hardware (RH) in the form of field 
programmable gate arrays (FPGAs) can be an 
ideal candidate to embed this technology for 
wireless communication applications. FPGAs 
are widely used in digital signal processing 
and communication systems. The advantages 
offered by FPGAs, such as massive 
parallelism capabilities, multimillion gate 
counts, and special low power packages can 
reduce the amount of memory used, 
computational complexity and power 
consumption. 
The m a i n aim of this paper is to develop a 
reconfigurable environment for secure data 
transfer using Bluetooth connectivity. An e ffi 
cient implementation of the advanced 
encryption standards (AES) algorithm has 
been carried out on the prototyping board 
equipped with Spartan 3 FPGA chip. The rest 
of the paper is organized as follows. The 
implemented system architecture is presen ted 
in section 2 . The FPGA implementation is 
described in section 3. Results and analysis are 
presented in section 4. Concluding remarks are 
given in Section 5. 
 
3. SYSTEM IMPLEMENTATION 
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Design and Performance Analysis of DS-CDMA Rake Receiver for 

Wireless Communication 

By Prof. Vaibhav P. Khairnar, Department of E&TC, SITRC, Nashik 
 

Abstract— 

n this paper we have shown the 
performance analysis of DS-CDMA 
wireless communication system with 

and without Rake Receiver for multiple input 
using MATLAB simulator. It could satisfy the 
next generation requirement of multiple input 
environments. Here we use a simulator which 
simulates the multiple input waveform signals 
in the form of channels or fingers through 
wireless towards the Rake Receiver which will 
follow through the DS-CDMA technique due 
to its performance. As we know the CDMA is 
an excellent technique to analyze the cellular 
systems. The simulator will give the 
tremendous functional ideas about the 
different values of the design option. Here, the 
backbone of this system is a Matlab Simulator. 
As nowadays this becomes the iconic tradition 
to do the analysis. The effective method of 
system modeling is used to speed up the 
simulations. With the help of simulator we get 
the variations in the system parameters due to 
its different inputs. The transmitted data and 
the received data can be analyzed in the form 
of signal waveforms and channels. We can 
also analyze the input data with Rake and 
without Rake for different attenuation factor 
with Bit error rate. 

Keywords— BER (Bit Error Rate), CDMA 
(Code Division Multiple Access), DS-CDMA 
(Direct Sequence CDMA), FDMA (Frequency 
Division Multiple Access), SNR (Signal to 
Noise Ratio), TDMA (Time Division Multiple 
Access). 
 
 

 Introduction  
As Code Division Multiple Access (CDMA) is 
an application which is concerned with 
accommodating a number of simultaneous 
signal transmissions on the same channel, 
Code division multiplexing systems uses the 
spread spectrum technology and the Rake 
receiver concept to minimize communication 
errors resulting from multipath effects. In 
general, the number of multipath signals in the 
wireless channel is unknown and difficult to 
predict. The spread spectrum technology 
designs to spread the information signal over a 
wider bandwidth to make jamming and 
interception more difficult [1, 12]. 
A rake receiver allows each arriving multipath 
signals to be individually demodulated and 
then combined to produce a stronger and 
create an accurate signal. The Rake receiver 
from the IS-95A CDMA system will use the 
three correlators and also a searcher, while the 
CDMA system TIA/EIA-95B limits the 
number of correlators in the Rake receiver to 
Six [4, 8]. 

The objective of this paper is to develop a 
Rake receiver through Matlab simulation that 
is able to increase the signal to noise ratio 
(SNR) performance with a minimum number 
of correlators. 
CDMA is the popular application of DS spread 
spectrum techniques made it as DS-CDMA 
concept. 

Frequency Division Multiple Access 
In Frequency Division Multiple Access 
(FDMA), the available bandwidth is 
subdivided into a number of narrower band 
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channels. Each user from the channel is 
allocated a unique frequency band where 
transmit and receive is on. During a same call 
no any other user can use the same frequency 
band. 
Each user is assigned a forward link channel 
(from the base station to the mobile phone) 
and also a reverse channel (revert back to the 
base station); each is being a single way link. 
The transmitted signal of each channel is all 
the way continuous uses analog transmissions. 
The bandwidth of FDMA channel is generally 
low (30 kHz) as each channel only supports 
only one user. FDMA is used as the primary 
breakup of large allocated frequency bands 
and is used as part of most multi-channel 
systems [6]. 

 

Fig 1: Frequency Band Channel [2] 

Time Division Multiple Access 
 Time Division Multiple Access (TDMA) 
divides the available spectrum into several 
multiple time slots, each user uses a time slot 
in which they can transmit or receive. Fig. 2 
shows how the time slots are provided to users 
in a round robin fashion, with this each user 
being assigned one time slot per frame. TDMA 
system also transmit the data in a buffer and 
burst method, hence the transmission of each 
channel is non-continuous and will provide the 
accurate mode of signal to be propagated by 
considering its signal to noise ratio[6]. 

Fig 2: TDMA Scheme [1] 

Code Division Multiple Access 
Code Division Multiple Access (CDMA) is a 
spread spectrum technique that uses neither 
frequency channels nor time slots. In CDMA, 
the narrow band message is multiplied by a 
larger bandwidth signal, which is a pseudo 
random noise code. All users in a CDMA 
system use the same frequency band and 
transmit it very simultaneously. The 
transmitted signal is then recovered by 
correlating the received signal with the PN 
code used by the transmitter [1, 12]. 
In the demodulation of each type of PN signal, 
the signals from the other side users of the 
channel appear as an additive interference. A 
major advantage of CDMA is that a large 
number of users can be accommodated if each 
transmits messages for a short period of time 
[12]. 

Some useful properties that have made CDMA 
stronger are:  Signal hiding and non-
interference with existing systems, Anti-jam 
and interference rejection, Information 
security, Accurate Ranging, Multiple User 
Access, Multipath tolerance. 

 
Fig 3: CDMA Scheme 

The data to be transmitted (a) is spread 
before transmission by modulating the data 
using a PN code. This broadens the spectrum 
as shown in (b). In this example the process 
gain is 100 as the spread spectrum bandwidth 
is 125 times greater the data bandwidth. Part 
(c) shows the actual received signal. This may 
consists of the required signal with 
background noise and interference from any 
other CDMA users or radio sources.  

The received signal is recovered by 
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multiplying the signal by original spreading 
code. Also this process may cause the wanted 
effective received signal to be dispread back to 
the original effective transmitted data. When 
all the other signals are uncorrelated with the 
PN spreading code, they become more spread. 
The wanted signal in (d) is then filtered 
removing the wide spread interference and 
noise signal, it is shown in the Fig.4 below 

  
Fig. 4: Basic CDMA Generation [2] 

Direct Sequence Spread Spectrum  
The spread spectrum modulation techniques 
are originally developed for use in the military 
and intelligence communications systems due 
to their resistance against jamming signals and 
low probability of interception (LPI). They are 
immune to various kinds of noise and 
multipath distortion.  

The DS-SS technique is the most popular 
technique for spreading the signal in the form 
of spectrum. This is because of the simplicity 
with which direct sequencing can be 
implemented. Figure 5 shows the basic model 
and the key characteristics that make up the 
DSSS wireless communication system. In this 
type of modulation technique, a pseudo-
random noise generator will creates a spread 
spectrum code or better known as the pseudo-
noise (PN) code sequence with the help of 
chip code. Each of bits from the original input 
data signal is directly modulated with this PN 
sequence and can be detected by multiple bit 
data in the transmitted data signal. On the 
receiving end, the same PN sequence is then 
capable of demodulating the spread spectrum 
data signal to successfully recover the input 
data signal. 

 
Fig.5: Basic model of DS-SS Communication 
System [12] 
Rake Receiver 
Rake receiver architecture allows an optimal 
combining of energy received over path with 
different signal waveforms. It avoids the wave 
cancellation (fade) if delayed path arrive with 
phase differences and weighs signals coming 
in with different Signal to noise ratios. It also 
reduces the bit error rate and bit transmission 
rate. The basic components and the models of 
channel for the Rake Receivers are as 
mentioned in Fig. 6[12]. 

 
Fig. 6: Rake Receiver Process [12] 

In the matched filter receiver, the signal is 
being correlated with a locally generated 
signal waveform. However, the signal is 
distorted by the channel; the receiver should 
be correlate the incoming signal by an 
expected received signal, rather than by 
transmitted waveform. Hence the receiver 
should estimate the delay profile of the 
channel, and adapt its locally generated copy 
according to this estimate signal [4, 8].  
In the multipath channel, delayed reflections, 
noise, signal waveforms interfere with the 
direct signal. Whereas a DS-CDMA signals 
suffering from multipath dispersion can detect 
a Rake receiver. This receiver extremely 
combines signals received by multiple paths. 
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Fig. 7: Matched Filter Receiver for AWGN 
Channel [1] 
 
Multipath Fading Channel 

The communication channel is the medium 
which the transmitting radio signal goes 
through in order to reach the receiver. The 
channel can be modeled as a linear filter with a 
time varying channel impulse response. A 
channel impulse response describes the 
amplitude and phase effects that the channel 
will impose on the transmitting radio signal, as 
it transmits through the medium.IS-95 CDMA 
Communication channels are often modeled as 
a multi path fading channel, as it is the best 
Modeling for a mobile communication 
channel. 
For the different transmitter how the Rake 
Receiver works to receive the date is shown in 
the below Fig. 8. 

 
Fig.8:  Rake Receiver with 5 channels [1] 

The communication channel is the medium 
which the transmitting radio signal goes 
through in order to reach the receiver. The 
channel operating frequency for the radio 
communication is 300 to 3000 MHz which has 
an ultra high frequency (UHF) band [13]. 

Multipath Reception 
In a multipath reception, delayed channel 

reflections interference with direct signal only. 

Though, a DS-CDMA signal is coming from 
multipath dispersion is then detected by a rake 
receiver. This rake receiver can combines all 
the signals received over multiple Path. 
 

In designing of a RAKE receiver, it is ideal 
to have as many fingers as possible. Each 
finger picks a different delayed signal and 
therefore all fingers of a RAKE receiver 
contains, the higher costs associated with its 
manufacture and operation. 
 

The main advantage of CDMA is the 
capability and capacity of the signals that 
arrive in the receivers with different time 
delays. This technique is called multipath.  
 

FDMA and TDMA, which are narrow band 
systems, cannot do have the finger concept for 
the multipath arrivals, and results to 
equalization which is the negative effects of 
multipath .Due to its wide bandwidth and rake 
receivers, CDMA uses the multipath signals 
and also combines them to make a stronger 
signal at the receivers.  
 

 
Fig. 9: Bit Error in Multipath Fading [1, 7] 

 
System Model Analysis 

The rake receiver gathers the energy 
received over all the different delayed 
propagation paths. As per the maximum ratio 
combining principle, the SNR at the output is 
nothing but the sum of the SNRs in the 
separate branches, provided that,   
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 1. We assume that only AWGN is present (no 
interference)   
 2. Codes with a time offset are truly 
orthogonal. 
Signals are arriving with the same excess 
propagation delay as the time offset in the 
receiver are retrieved exactly, because 

 
This reception concept is repeated for every 

delayed path that is received with accurate 
power. According to single correlator branch, 
multipath self-interference from any other 
paths is attenuated here, because one can 
choose codes such that [1, 11]. 

 
Purpose of Simulator 

The objective of this research is to simulate 
and evaluate the performance of deferent 
parameter and RAKE receiver performance for 
the CDMA. It is well known that CDMA 
simulator and the simulation software 
developed for this research implements RAKE 
and without RAKE methods in combination 
with CDMA standard.  

 
This work will provide crucial information 

leading to the implementation of CDMA 
simulator in a real-world system. RAKE to 
multiple stages of interference cancellation. 
RAKE was used in this work along with 
receivers that used the information in the 
channel. For both rake and without rake, we 
compare them in multipath environment. It 
will be shown that the use of number of bit 
error in received data by the RAKE receiver is 
less than the received data of without RAKE 
receiver advantages of RAKE receivers [4, 
10].   
Simulation Analysis 

In the result of this project we will show 

once we give the input to the receiver, how the 
command window will simulate CDMA with 
and without Rake Receiver. Then it will show 
the convolution of BER towards the SNR. We 
will also show the transmitted data and 
received data for different attenuation factor 
and number of bit error in GUI, this project 
shows that the number of bit error in received 
data with the RAKE is less than the number of 
bit error in received data without the RAKE, 
and when we increase the attenuation factor 
the number of bit error is decreases. 
 

Command Window for simulation of CDMA 
with Rake receiver 
When we run the w_rake.m then this will 

open this command window. This simulation 
shows the information about the no. of user, 
no. of finger, 15 bit transmitted bit data and 15 
bit received bit data. In simulation with rake, it 
shows the user data and received data which is 
15 bit in the form of having 15 columns.  

 
 
Fig. 10: Command Window for simulation of 
CDMA with Rake receiver 

Command Window for simulation of CDMA 
without Rake receiver 
When we run the wo_rake.m then this will 

open this command window. The simulation 
will perform on this command window, this 
also shows the information about the no. of 
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user, 15 bit transmitted bit data and 15 bit 
received bit data. In simulation with rake, it 
shows the user data and received data which is 
15 bit in the form of having 15 columns. The 
user has to put information about the no. of 
user only (no need to add finger) to simulate 
and after simulation we will get figure of 
transmitted data and received data which has 
same users bits at both the sides. 

 
 
Fig. 11: Command Window for simulation of 
CDMA without Rake receiver 

GUI for simulation of CDMA 
When we run the rake.m then this will open 

this GUI, This simulation will perform on GUI 
shows the information about the no of user, 
user to simulate, no. of bit error rate and 
attenuation factor and after simulation we will 
get figure of transmit data and received data, it 
shows the comparison between simulation 
with and without RAKE receiver in CDMA. 

 

Fig. 12: GUI for simulation of CDMA 

GUI for CDMA simulation without RAKE 
when attenuation factor is 1 

 
When we run the rake1.m then this will open 

this GUI, This simulation will perform on GUI 
shows the information about the no of user, 
user to simulate, no. of bit error rate and 
attenuation factor. After the simulations we 
will get figure of transmit data bits and 
received data bits, number of bit error in 
received data for without RAKE receiver, this 
result show the comparison between 
simulation with and without RAKE receiver in 
CDMA. 
 

When we push the push button simulation 
without RAKE Receiver button with 
attenuation factor 1 then the transmitting data 
and receiving data, no of bit error, the 
attenuation factor is one in this condition bit 
error is zero this shows that the power level of 
transmitting data is high then the bit error in 
receiving data is less. 
 

As we increase the attenuation factor the bit 
error rate will decreases, it shows that as we 
attenuate the signal frequently, we would get 
the efficient output at the receiver. 
 

 
 
Fig. 13: GUI for CDMA simulation without 
RAKE when attenuation factor is 1 
GUI for CDMA simulation with RAKE when 
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attenuation factor is 1 

 
When we run the rake2.m then this will open 
this GUI, This simulation will perform on GUI 
shows the information about the no. of user, 
user to simulate, no. of rake fingers,  no. of bit 
error rate and attenuation factor. After the 
simulations we will get figure of transmitted 
data bits and received data bits, number of bit 
error in received data for with RAKE receiver, 
this result show the comparison between 
simulation with and without RAKE receiver in 
CDMA. 
 
When we push the push button simulation with 
RAKE Receiver button with attenuation factor 
1 then the transmitting data and receiving data, 
no of bit error, the attenuation factor is one in 
this condition bit error is zero this shows that 
the power level of transmitting data is high 
then the bit error in receiving data is less. 
 
As we increase the attenuation factor the bit 
error rate will decreases, it shows that as we 
attenuate the signal frequently, we would get 
the efficient output at the receiver. 
 
When we push the push button simulation with 
RAKE Receiver when attenuation factor is 1 
then the multipath receiving signal will be 
multipath data as shown in third session.    

 
 
Fig. 14: GUI for CDMA simulation with 
RAKE when attenuation factor is 1 
 
Future Scope 

We have developed a simulator made in our 
paper work, we have shown in this paper  that 
how rake receiver in used for CDMA to 
decrease bit error due to multiple input  
interferences and also it can simulate with the 
different attenuation factor. It can simulate a 
CDMA encoding and decoding process, here 
the data is assumed to be travelled through 
multiple path and the effect of multiple path 
and CDMA is assumed to generate the 
multipath effect and the data is pass through 
the different path and assumed at receiver end 
just before the decoder to avoid the multipath 
effect RAKE receiver is used the RAKE 
receiver concept is introduced in the decoding 
process.  
In future, we can add more factors to 
implement this system to get effective received 
signal like symbol error rate, equalizer 
parameters and Relayed fading channel 
parameters, etc. 
Result Comparison 

As we compare the paper published till date 
we have seen the attenuation factor is carried 
out with respect to bit error rate is only one, 
but in this paper we have simulated the 
attenuation factor upto 10 w.r.t. BER. 

It can be adopted easily once we see the 
comparison of results as shown below in Fig. 
15 and Fig.16. 

 

 
Fig. 15: Result comparison with Rake 
Receiver 
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Fig. 16: Result comparison without Rake 
Receiver 
Conclusion 

The system which can be efficiently reduce 
the bit error rate is introduced in this paper i.e. 
DS-CDMA technique. It is also putting the 
impact on the wireless system that how we 
increase or decrease the attenuation factor and 
hoe it affect on the wireless system while 
applying the multiple inputs.    
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Science & 
Technology 
Graphene based 
Invisibility Cloak 



 
 
 
 

 
By  Prof. Omkar S. Vaidya, E&TC Department 
 

nyone who’s read the Harry Potter 
books by J.K. Rowling 
understands the concept of an 

invisibility cloak. Furthermore, humans 
have dreamt of what invisibility might 
mean since the beginning of civilization, 
and this dream persists in today’s literature 
and culture. However, although more 
improbable methods of invisibility will 
remain unrealized, an invisibility cloak 
could be feasible in the future through 
technology. 

There has been tremendous interest in 
cloaking technology using metamaterials, 
which obtain drastic scattering reduction 
from moderately-sized objects. The 
concept of plasmonic cloaking is based on 
the use of a thin metamaterial cover to 
suppress the scattering from a passive 
object. The concept of mantle cloaking is 
based on a simple impedance surface to 
achieve similar effects. Even a single layer 
of atoms, with the exciting conductivity 

properties of graphene, may achieve 
similar functionality in planar and 
cylindrical geometries. The graphene cloak 
idea stems from the mantle cloaking 
concept, which we have proposed at 
microwaves using frequency-selective 
surfaces, i.e. properly patterned conducting 
surfaces that can tailor their effective 
surface impedance at will. Due to the 
recent progress in understanding 
graphene's AC conductivity, we have 
realized that its unique features of ultra-

high mobility and largely tunable Fermi 
level may naturally provide the required 
reactive properties in a single atomic layer. 
The effective surface impedance of 
graphene can be tuned in real-time, 
another great advantage of this graphene 
cloak, which makes dynamically tunable 
and switchable cloaking operation 
possible. Once realized, this concept 
represents the 'thinnest' possible cloak, 
operating in the THz spectrum.  

A

An invisibility cloak, as worn by Fictional Wizard Harry Potter 
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The exciting tunability properties of 
graphene may also realize real-time 
tunable cloaks for a variety of devices. Its 
results may pave the way to exciting 
applications in low-scattering electronic 
components and non-invasive sensors. 
There is great interest in realizing low-
scattering or impedance-
matched electronic components, and we 
believe that the use of this graphene layer 
may realize this effect in an ultrathin 
geometry – much thinner than anti-
reflection coatings or other available 
technology. In addition, the operation of 
the graphene layers may be tuned to some 
degree at the desired THz frequency in 
real-time. This concept may realize non-
invasive IR sensors, which may detect the 
impinging signal avoiding scattering in 
any direction, extending the concept of 
cloaked sensor, to infrared and THz 
wavelengths. This may be ground-
breaking to improve the fidelity of near-
field measurement. 
 

Development roadmap for scattering 
cancellation cloaks. 

The sharp tunability of the graphene 
cloak's response may also be used to 
realize more efficient and thinner IR 
switching devices integrated in a 
monolithic photonic circuitry. Graphene's 
largely tunable conductivity and its 
ultrathin properties may be used for a wide 
variety of applications – not limited to 
cloaking and invisibility – that scientists 
currently are only envisioning. Practical 

integration of graphene within electronic 
components and biasing is still at its early 
stages, but the potentials of this technology 
are very promising. The field of 
metamaterials, plasmonics and advanced 
materials, holds the promise of 
revolutionizing current technology. 
Applications: 
Of course, we could move from cloaks to 
any type of clothing, applying the same 
technology. They could significantly 
impact military operations and 
investigations, although raising questions 
of ethics. We’d rather see invisible clothes 
appear in fashion and entertainment 
markets. For fashion, we could enrich 
small (and cheap) portions of clothes and 
accessories (for example, T-shirts, 
bracelets, or necklaces) with invisibility 
frames. Moreover, an invisibility cloak 
could effectively augment virtual reality 
games in theme parks such as Disneyland. 
Another application we have considered, 
but aren’t sure if it’s feasible, is internal 
body monitoring. We could have a patient 
drink (or be injected with) a set of sensors 
and let them disperse in a zone of the body 
(for example, the stomach). Then, via an 
emitter- based cream that We’d paint on 
the patient (for example, the belly), we 
could see the body’s interior, despite the 
internal movements of the body and of the 
sensors within it. If impossible in a human 
body, we could be probably do it in other 
types of “interiors” characterized by 
dynamic internal activity, such as an 
underground river or a complex pipeline.
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Convergence of technologies for Rapid Development 
By  Prof. Pramod Aswale, E&TC Department 
 

evelopment of technologies and 
their convergence have significant 
influence on the society and can 

maximize the synergy between the various 
components of knowledge, healthcare, 
governance and economic development, 
by establishing connectivity between them.  

Convergence literally means coming 
closer to each other. Technological 
convergence refers to the phenomena in 
which technologies developed for one 
application may be used in many different 
contexts. With convergence, equipments 
get smaller, more intelligent and versatile. 
Convergence of engineering, physics, 
medical science, chemistry etc. led to the 
evolvement of various new technologies 
i.e. nanotechnology, ICT, Biotechnology 
etc. advances in Electronics, Information 
and communication technology has 
facilitated the coming together of various 
technologies, evolving new frontiers of 
technologies. Combination of 
nanotechnology with biotechnology could 
create a new technology, where detection 
of genetic disorders in body and treatment 
of the same by the molecular robots is a 
possibility. Carban nanotubes with 
remarkable electrical and mechanical 
properties have multiple applications in the 
areas of electronics, particularly 

nanoelectronics and power systems. 
Carbon nanotubes reinforced with polymer 
matrix will result in composites, which are 
super strong, lightweight, small and 
intelligent structures. Again greater 
convergence between healthcare and 
pharmaceutical industries can bring 
immense benefits in the field of tele-
medicine.  
Convergence of technologies results in 
systems that can open up new avenues in 
the field of research. The potential of 
convergence of technologies is unlimited 
and throws substantial challenges before 
the engineering community. Indian is 
endowed with vast technical pool of youth 
power that has the potential to transform 
itself into the developed nation in near 
future by adopting the right technology. 
India is slowly but steadily emerging as 
the global technical powerhouse. With the 
growing economy and rapidly developing 
infrastructure, the country should gear up 
to embrace the emerging technological 
challenges to ensure sustained and rapid 
growth.  
The convergence of nanotechnology, 
biotechnology, information technology 
and cognitive science, which together are 
referred to here as “Convergent 
Technologies”, will play a dominant role 
in shaping the future economy, society and 
industrial infrastructure. Research into 
convergent technologies may provide 
insight into better productivity, enhanced 
human performance, and opportunities to 
advance the betterment of individuals. No 
doubt the business sector will need to be a 
full player in the strategies to further this 
approach. The resultant convergence of 
technologies and services is thus sparking 
our social and economic evolution to 
information based society. 

D 
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3-D TV without 3-D Glasses using Nanotechnology 
 

By  Prof. Omkar S. Vaidya, E&TC Department 

 
t this year’s Consumer Electronics 
Show (CES), it became clear that 
the much-ballyhooed age of 3-D 

TV was coming to a quiet and 
uncelebrated end. One of the suggested 
causes of its demise was the cost of the 3D 
glasses. If you wanted to invite a group 
over to watch the big sporting event, you 
had better have a lot of extra pairs on 
hand, which might cost you a small 
fortune. 

Eliminating the glasses from the 
experience has been proposed from the 
first moment 3-D TVs were introduced to 
the marketplace. In 2010, Toshiba and 
Nintendo shared their plans to bring 
glasses-free 3-D to portable devices. 

There have been a number of approaches 
proposed for accomplishing the feat. Now 
researchers are leveraging nano-
manufacturing techniques to do the job. 
The scientists pursue the use of 
nanoprinting techniques for turning 
polymers into displays whose images 
appear in 3-D to the naked eye. The kind 
of 3-D displays inventors envisions 
conjures images of the holograms used to 
display messages in the Star Wars movies. 

The TV screen should be like a table top. 
People would sit around and watch the TV 
from all angles, like sitting around a table. 
Therefore, the images should be like real-
world objects. If we watch a football game 
on this 3-D TV, we would feel like it is 
happening right in front of us. A 
holographic 3-D TV is a feasible direction 
to accomplish this without the need of 
glasses. 

The nano-manufacturing techniques 
involved printing polymer nanostructures 
on a substrate that served as a scaffold 
upon which electrode material made of 
manganese dioxide is deposited. That 
technique is a variation on the simple spin-
on nanoprinting (SNAP) technique. In any 
case, we may not yet have seen the end of 
3D TV, as long as it doesn't require 
glasses. 

Carbon Nanotubes 
Make Logic Circuits 
that Use both Light and 
Current 
By  Prof. Omkar S. Vaidya, E&TC 
Department 

 
ngineers trying to speed up 
communication between computer 
chips have been working on using 

beams of light to replace the copper 
traces that shuttle data between 
microprocessors. Now researchers think 
that they can turn up the speed even more 
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by doing some of the computing with 
light as well. 

Scientist laid belts of carbon nanotubes on 
top of a silicon wafer. The junction created 
by the intersection of the two materials 
proved to be highly sensitive to light; 
shining a laser spot on it caused a sharp 
rise in the light-induced current. That 
allowed the pair to build logic circuits that 
could be manipulated both electrically and 
optically. The tiny device in which one 
input can be a voltage and the other input 
can be light. 

The researchers built an optoelectronic 
AND gate and a two-bit optoelectronic 
ADDER/OR gate. They also built a four-

bit digital-to-analog converter. Shining 
spots of light onto an array of these 
junctions converts the digital signal of the 
laser into an analog current, with the 
strength of the current depending on the 
on/off pattern of the laser. 

Carbon nanotubes can be placed on a 
patterned silicon/silicon oxide substrate, so 
the technology should be compatible with 
existing CMOS processes. The process 
should also be reproducible and scalable to 
large numbers of junctions. Using light to 
both move data around a chip and perform 
some of the logic operations should save 
time and make the chip work faster, 
according to the pair.  

Why a Simple Messaging App's Technology is worth 
$19 Billion to Facebook? 
By  Mohan R. Khairnar, E&TC 
Department 
 

acebook's purchase of  WhatsApp 
 for $19 billion may sound like a 
Silicon Valley tycoon's ransom for a 

simple mobile messaging service. But the 
acquisition gives Facebook access to a 
mobile messaging service that can reach 
millions of people worldwide who access 
mobile Internet services through either 
smartphones or simpler feature phones. 

The acquisition of WhatsApp, based in 
Mountain View, Calif., comes at a time 
when Internet-based mobile messaging 
services have become increasingly popular 
at the expense of standard SMS text 
messaging. That's because WhatsApp and 
other mobile messaging services offer 
"free" Internet messaging if users have a 
mobile data plan, unlike many SMS 
packages sold by telecommunications 
firms that charge customers per text. The 

trend has left many telecoms worried that 
they will become sidelined by Internet-
based services and reduced to providing 
the mobile Internet infrastructure while 
others profit. 

An Informa consultancy report estimated 
50 billion messages would be sent from 
WhatsApp and other mobile messaging 
services in 2014. By comparison, Informa 
estimated that just 21 billion traditional 
text messages would be sent this year. 
Still, the usage of SMS text messaging 
continues to rise annually, even if it pales 
next to the rapid growth of mobile 
messaging services. 

Future trends among both mobile data plan 
subscriptions and smartphone ownership 
seem to favor the continued rise of mobile 
messaging services. MobiThinking reports 
that there were an estimated 2.1 billion 
mobile Web users as of mid 2013—a 
figure that has grown by 40 percent over 
the last three years. On the hardware side, 
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Gartner consultants announced that 
worldwide sales of smartphones surpassed 
sales of feature phones for the first time in 
2013. 

WhatsApp has attracted 450 million users 
worldwide in part by building upon Java 2 
Mobile Edition (J2ME).. That has made 
the mobile messaging app usable on the 
many Nokia or Samsung feature phones 
available at cheaper prices compared 
to Apple's iPhones or Google's Android 
smartphones. And that advantage has 
allowed WhatsApp to reach customers 

beyond smartphone users in the 
developing world. 

But WhatsApp is not alone in the mobile 
messaging market. Its rivals include 
Japan's Line with 350 million registered 
users, China's WeChat with 272 million 
monthly active users, and South Korea's 
Kakao with 133 million registered users. 
Such rival services differ from WhatsApp 
by offering many more services on top of 
messaging, including games and mobile 
payments. 

 

Nanotechnology in sports equipment: The game 
changer…. 
By  Prof. Omkar S. Vaidya, E&TC Department 
 

nnovations bring a maze of 
complexities to a sport, but elevate the 
performance level of an athlete and 

reduce the chances of injury, making sport 
more enjoyable for the spectators and the 
athletes. The world of competitive sport is 
highly influenced by even the minute 
changes in sports equipment, which could 
be a matter of winning or losing. In recent 
times, the sports equipment industry has 
emerged as a sophisticated yet 
commercially viable hi-tech industry 
where advances have revolutionized 
sports. Additionally, various world-level 
championships like Olympics and World 
Cups have popularized the sports 
equipment industry up to a great extent, 
making it a lucrative business opportunity 
for public as well as private venture 
capitalists. 

 

Fig.1 Advantages of Nanotechnology

 

I

35



 
 
 
 

Impact of Nanotechnology on Sporting Equipments
By  Prof. Omkar S. Vaidya, E&TC 
Department 
 

he degree of competitiveness in 
sports has been remarkably 
impacted by nanotechnology like 

any other innovative idea in materials 
science. Within the niche of sport 
equipments, nanotechnology offers a 
number of advantages (Fig. 1) and 
immense potential to improve sporting 
equipments making athletes safer, 
comfortable and more agile than ever. 
Baseball bats, tennis and badminton 
racquets, hockey sticks, racing bicycles, 
golf balls/clubs, skis, fly-fishing rods, 
archery arrows, etc. are some of the 
sporting equipments, whose performance 
and durability are being improved with the 
help of nanotechnology (Fig. 2). 
Nanomaterials such as carbon nanotubes 
(CNTs), silica nanoparticles (SNPs), 
nanoclays fullerenes, etc. are being 
incorporated into various sports equipment 
to improve the performance of athletes as 
well as equipments. Each of these 
nanomaterials is responsible for an added 
advantage such as high strength and 
stiffness, durability, reduced weight, 
abrasion resistance, etc. in sporting 
equipments as listed in Table 1. 

Various companies in the area of sporting 
equipments are coming up with innovative 
technologies/products, which include 
Double Core™ & BLX™ by Wilson 
(tennis), Air D-Fence™ & Nanolok™ by 
InMat (tennis), nano-CFC® by Holmenkol 

(skiing), N-FUSED™ by Easton (archery), 
NSi™ from St. Croix (fly-fishing), 
Nanopreme™ by Yonex (golf), etc.Over 
the years, with the evolution of materials 
in sports equipment, there has been 
reduction in the weight of equipment 
accompanied by considerable 
improvement in its strength. CNTs, the 
most frequently used material in nano-
enhanced sporting equipments have a 
higher specific strength and specific 
stiffness than other conventional materials 
(Fig. 3). They are 100 times stronger but 6 
times lighter than steel and as stiff as 
diamond, which make them an ideal 
component for making sporting 
equipments where low weight and high 
strength are of prime importance. 
Additionally, various nanocomposites 
incorporating CNTs are far superior in 
terms of strength and durability to other 
conventional materials used in sporting 
equipments. CNTs are being used to create 
super-strong handlebars for mountain-
bikes, durable tennis racquets and ultra-
lightweight bicycle frames. Many 
champion road-racing cyclists such as 
Cadel Lee Evans and Floyd Landis won 
various tournaments including Tour de 
France using bicycles having CNT 
incorporated plastic frames. The BMC 
SLC01 Pro Machine bicycles used by 
these cyclists were manufactured by the 
Swiss company, Bicycle Manufacturing 
Co. (BMC), which weighed just 1055 
grams (size 51), but possessed 400 times 
greater tubular strength than steel1.
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Fig. 2: (a) Roger Federer at Wimbledon 2009 with a Wilson K Factor racquet containing 
silica nanoparticles (b) Oscar Pereiro Sio at Tour de Romandie 2007 riding a Pinarello 
bicycle containing carbon nanotubes. (Images: Wikimedia Commons) 

The famous tennis player, Roger Federer 
has won many tournaments including 
Wimbledon using nano-enhanced racquets 
(Wilson nSix- One Tour 90, nCode 
& K Factor) reinforced with SNPs. These 
racquets are more stable; stronger and 
have 22% more ball-hitting power than 
other non-nano based racquets2. SNPs also 
impart flexibility control for skiing, 
allowing much slicker rides and 
turns.Equipments such as footballs/tennis 
balls with nano-clay lining as a barrier 
material uphold pressure for a longer 
game-play. Incorporation of nanomaterials 
(e.g. fullerene) lightens the golf clubs by 
lowering the centre of gravity, which 
increases the power and accuracy during 
the game-play. Graphene oxide and 
buckypaper (sheet of CNTs) are 
incorporated into canoes or race-boat 
hulls/masts to increase glide while making 
them stronger and much lighter. In ice-
skating, ultra-hard nanoceramics make the 

edges of skates super-sharp, whereas self-
assembling bionic nanoparticles are used 
in land speed cars (Royal Purple 
Streamliner from Nish Motorsports & 
Nanotec-USA) to improve the fuel 
economy and speed even with 50% less 
nitro methane fuel mixture3.In Formula 
One Motor racing, where race largely 
depends on the motor body-weight and 
type of tyres, lighter-weight and better-
wearing nanocomposite products are being 
seized upon. Also, nanoparticles of ZrO2, 
ZnO, CuO, etc. are used in lubricants for 
reducing wear and friction, carbon 
nanofibers are being incorporated in 
breaks and nano-based paints are used for 
thermal resistance and aerodynamic drag 
reduction. Additionally, nano-phosphate 
lithium ions batteries (Nanophosphate® 
from A123 System’s, USA) are used in 
kinetic energy recovery systems (KERS), 
which are lightweight, have better 
charge/discharge capacity and efficiency. 
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3: Specific stiffness and specific strength 
of CNTs, the prominent nanomaterial 
component of nano-enhanced sports 
equipment, in comparison with other 
materials. (Note: CNTs have the highest 
tensile strength among other materials 
however; as density depends on the 
manufacturing method, their specific 
strength may differ at times)Market 
PotentialIn 2011, the global sports 
equipment market was around US$ 64.9 
billion and is expected to grow at 12.2% to 

achieve a value of US$ 72.8 billion by the 
year 2016. The biggest share of this 
market is the segment of ball sports 
equipment having 23.7% of the total 
market value. Japan, France, UK, 
Germany and USA are the major markets 
for sporting equipments where USA itself 
commands 40.6% share of the market4. 
Among various nanomaterials, CNTs are 
the most prominent nanomaterial being 
used in nano-enhanced sporting 
equipments such as golf shafts, rackets, 
skis, snowboards, etc. In

 2011, the global market of CNTs (various 
grades) was around US$ 192 million and is 
expected to grow at a CAGR of 22.4% to 
reach US$ 527 million by 20165. Sporting 
equipments is one of the prominent sectors 
of CNTs market and constitute around 
14% share of total annual consumption of 
CNTs, which is likely to be converted into 
a more significant figure in the near 
future6.Sports equipments, which are even 
10-20% more enhanced in terms of 
performance/durability become better 
selling items in the market and 
nanomaterials may make some of the 
sports equipment perhaps many times 
better. However, despite the various 
advantages proposed, there is not a myriad 
of nanotechnology-enhanced sports 

equipment in the market as the technology 
is highly expensive and complicated to 
deal with. The price of CNTs, the most 
common component material of nano-
enhanced sporting equipments, is around 
US$ 80-120 per kg7 in the market at 
present, which is quite expensive. Also, 
manufacturers will have to get new 
machines to produce nano-enhanced 
sporting goods. Sports industry personnel 
are still trying to figure out the actual 
demand of these products and how to pitch 
them in a right way. Most of the sporting 
products, enhanced with nanotechnology 
are sold at upper end price in the market 
that makes them widely inaccessible for 
every sportsperson. For 
example, Maruman Exim Nano golf 
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clubs have a list price of around US$ 600 
in the market in comparison to a regular 
golf club that may cost somewhere in 
between US$ 100-200. However, it is 
expected that over a long-term, these 
products will become less expensive so 
that each and every sportsperson could 
afford it. The global use of wrinkle and 
stain resistant nanofibers in cost-effective 
mass-market sporting clothing lines is an 
excellent example of the future prospects 
of nanotechnology in the sports. 
 
Table 1: Added advantages of incorporated 
nanomaterials in sporting equipments.  
 
 

 
 
 
 
 
 
 
 

 
 
 
 
Human Ability versus Technology 
Doping 
As nanotechnology advancements in 
sports are enhancing athletic performance, 
there should be a dividing line between 
athletes' natural ability and technology 
because the later one can overshadow the 
human-spirit and the natural achievements 
of an athlete. Moreover, the competition 
would be unfair unless each participant has 
access to the same kind of high-tech 
sporting equipment as it may reflect the 
strength of the technology rather than the 
skill of a sportsperson. The World Anti-
Doping Agency (WADA) that dictated 
rules for Olympiad, 2012, keeps on 
monitoring all technological advances in 
the sports equipment category. Various 
international sports federations decide 
whether to permit a nanotechnology-
incorporated innovative sports equipment 
line or not. Recently, the Fédération 
Internationale de l'Automobile (FIA) has 
released its 2014 guidelines to restrict the 
use of nanotubes and nanofiber composites 
in F1 racing8. However, a technology, 
capable of enhancing the performance of a 
sportsperson, which is not against the rules 
of a sports federation, might be allowed in 
the world of competitive sports.
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ELECTRODROID 
- Mayuri Mahajan, Kajal Patil,  
   Ankaksha Sangale, SE, E&TC 
 

lectroDroid is the most popular and 
useful application in Android 
market for an electronics engineer. 

This app is a collection of many simple 
and useful tools like Resistor color code 
calculator, Filter value calculator, Inductor 
color code calculator, SMD resistor code 
calculator,  LED resistor calculator etc. 
The App also has a great collection of pin 
out diagrams of USB port, Parallel port, 
Ethernet port, VGA connector, Firmware 
connector etc and other resources and 
references which lists PIC micro controller 
database, ISP specs of AVR and PIC, 
Circuit schematic symbol reference, ASCII 
table references, Battery references etc. 
 This application has been downloaded by 
more than 10,000,00 smart phone devices 
and has been rated by more than 30,000 
users. If you are looking for a much better 
version of the app without ads, you can 
buy it from the Google Play store (Electro 
droid) for less than 3 USD.  
 
Contents: 

 Abstract 
 Introduction 
 What is android? 
 Features of android 
 ElecroDroid 
 Free apps in ElectroDroid 
 Limitations 
 Conclusion & future scope                          

WHAT IS ANDROID? 
1. A Software platform and operating 

system for mobile. 
2. Based on the Linux kernel. 
3. Android was found way back in 

2003. 
4. It was developed in Palo Alto, 

California. 
5. Android was developed by the 

Andy Rubin, Rich Miner, Nick 
Sears and Chris White 

6. Android was purchased by the 
GOOGLE in AUGUST,2005 for 
50 million $ 

ELECTRODROID 

• ElectroDroid is a simple and 
powerful collection of electronics 
tools and references. 

•  This is the free version, which 
contains ads; you can also buy 
from the Market the PRO version 
of the app to support the developer, 
unlock more features and get rid of 
the ads. 

• The app has also support for 
plugins to expand functionality of 
the application (e.g. PIC and AVR 
micro-controllers Database, 
simulators, parts search).  

•  

INTRODUCTION 

 

 

Part Seeker – is an app for searching 
electronic parts and components. 
Unfortunately this app is a paid one and 

E
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the good side is that you can buy it for less 
than 2 USD. This app is made and released 
by the same company (IERO) which made 
ElectroDroid (see above) app. IERO has 
made this app by using the extensive 
component library of Octo part (the 
electronic component search engine). This 
app comes handy while you are away 
travelling and is keen to search for a 
component using your mobile device (may 
be smart phone or a tab!).  

PIC Micro database - another free app 
from IERO, which integrates well with 
ElectroDroid app. This app is nothing 
more than a database of PIC micro 
controllers manufactured by Microchip. 
This app lists all PIC and dsPIC family of 
controllers in an easy to use user interface. 
Features and specifications of all 
controllers along with pin out diagrams of 
select ones are available. The most 
attractive feature is a search functionality 
in which you can search for a controller 
with particular features you would like to 
have.As an example you can search for 
controller from PIC that belongs to a 
particular PIC family like PIC 10, with 
specific EPROM values, specific RAM, 
USB 2.0 or higher, specific internal 
oscillator values etc. The app will output 
all PIC controllers that matches your 
search criteria’s. So far more than 10,0000 
users have downloaded this application. 
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Electronics Toolkit – is another free app 
which is a collection of simple tools like 
resistor color code calculator, series and 
parallel calculator etc. Almost all those 
tools are available in ElectroDroid app too, 
except for a Power Triangle calculator. I 
have listed this app here as it is free (and I 

have spent some time to download and test 
this app in my Galaxy) and you guys can 
try out, if you have time. More than 10,000 
users have tried this application. 
 
All Datasheet App – This app is free 
version of the Datasheet website 
Alldatasheet.com. This app is nothing 
more than a book mark to all datasheet 
website’s mobile version. I don’t 
recommend you to download this app as 
your purpose will be served by visiting 
Alldatasheet.com from your mobile 
browser (which will get automatically 
redirected to mobile version)  
Equivalent Resistance Solver – is 
another free app which helps you to 
calculate the equivalent resistance of a 
circuit. This app may not be that useful for 
a professional as the “user interface” is 
average. It takes lots of time to build a 
“Series-Parallel” combination. Might be 
handy for students, who are learning about 
the concepts for the first time.  
RF Pad Calculator – is a free app that 
helps to calculate the resistor values 
required to build an RF attenuator.  
AmpliCalc - is a simple and free app to 
calculate inverting and non inverting 
operational amplifier values. 
FilterCalc – is another free app from the 
same developer of Amplicalc, which helps 
to realize filter design by finding the 
appropriate values.  
ControlCalc – is yet another free app 
from the same developer of Amplicalc, 
which helps in simulating closed and open 
systems, calculate transfer functions, state 
response & you can save the output as 
PNG.  
M32 Assembly – is another interesting 
application which helps you to learn 
assembly language by yourself. This app 
infect is a simulator for the M32 processor. 
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Electronics – is another app which is open 
source (the source code of this app is 
available for free download). This app is 
also a collection of simple and easy to use 
tools that comes handy for an everyday 
electronics enthusiast/professional or even 
a student.    
There are a handful of other free android 
applications like Ohms Law calculator, 
555 Timer Calculator which I have not 
mentioned here. The reason is simple, 
most of the “electronics tools“ apps like 
ElectroDroid, Electronic, Electronics 
Tools Kit etc has Ohms Law calculation, 
Resistor Color-code calculation and 555 
Timer calculator embedded in them!           
                         
 
 
 
 

LIMITATIONS 
This operating system uses more amount 
of battery as compared to normal mobile 
phones. 
As there are so many user sometimes it 
becomes difficult to connect all the users. 
As we call Android is world of 
applications we continuously need to 
connected with the internet which is not 
possible for all the users. 
                    Conclusion 
 ElectroDroid is the best and useful 

application in Android market for an 
electronics engineer.   

References 
[1] Electrodroid  - google play / android 
market  https://play.google.com 

 
WIRELESS CHARGING OF MOBILE PHONES USING MICROWAVES 
 
By  AKANKSHA B. SANGLE, SNEHAL K.  SARODE, SE, E&TC 
 
 
 
 
 
 

 
 
 
 
 

ith mobile phones becoming a 
basic part of life, the recharging 
of mobile phone batteries has 
always been a problem. The 

mobile phones vary in their talk time and 
battery stand by according  to their 
manufacturer and batteries. All these phones 
irrespective of their manufacturer and 
batteries have to be put to recharge after the 

battery has drained out. The main objective 
of this current proposal is to make the 
recharging of the mobile phones 
independent of their manufacturer and 
battery make. In this paper a new proposal 
has been made so as to make the recharging 
of the mobile phones is done automatically 
as you talk in your mobile phone! This is 
done by use of microwaves. The microwave 
signal is transmitted from the transmitter 

W
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along with the message signal using special 
kind of antennas called slotted wave guide 
antenna at a frequency is 2.45 GHz. There 
are minimal additions, which have to be 
made in the mobile handsets, which are the 
addition of a sensor, a Rectenna, and a filter. 
With the above setup, the need for separate 
chargers for mobile phones is eliminated 
and makes charging universal. Thus the 
more you talk, the more is your mobile 
phone charged! With this proposal the 
manufacturers would be able to remove the 
talk time and battery standby from their 
phone specifications. 

INTRODUCTION 
There are two main Concepts which are 
the base of this technique, first one is 
Electromagnetic Spectrum and second is 
Microwave Region. 
Electromagnetic Spectrum 
When white light is shown through a prism 
it is separated out into all the colors of the 
rainbow this is called the visible spectrum. 
According to some physicians light 
consists of tiny particles called photons. 
Photons are bundle of energy. The speed of 
light is about 300,000,000 meters per 
second. These physicists measure the 
length of the waves and this helps them to 
explain what happens when light hits 
leaves. The light with the longest 
wavelength (red) is absorbed by the green 
stuff (chlorophyll) in the leaves. So is the 
light with the shortest wavelength 
(blue).The visible spectrum is just one 
small  part of the electromagnetic 
spectrum. These electromagnetic waves 
are made up of two parts. The first part is 
an electric field. The second part is a 
magnetic field. So that is why they are 
called electromagnetic waves. The two 
fields are at right angles to each other.  
 
Microwave Region: 
Microwaves are the Radio wave which has 
the wave length range of 1 mm to 1meter 
and the frequency is 300MHz to 300GHz. 
Microwave technology is extensively used 

for point-to-point telecommunications 
(i.e., non broadcast uses). Microwaves are 
especially suitable for this use since they 
are more easily focused into narrower 
beams than radio waves, allowing 
frequency reuse; their comparatively 
higher frequencies allow broad bandwidth 
and high data transmission rates, and 
antenna sizes are smaller than at lower 
frequencies because antenna size is 
inversely proportional to transmitted 
frequency. Microwaves are used in 
spacecraft communication, and much of 
the world's data, TV, and telephone 
communications are transmitted long 
distances by microwaves between ground 
stations and communications satellites. 
Microwaves are also employed in 
microwave ovens and in radar technology. 
Microwaves are emitted from the Earth, 
from objects such as cars and planes, and 
from the atmosphere. These microwaves 
can be detected to give information, such 
as the temperature of the object that 
emitted the microwaves. In recent years 
they have also been used for license-free 
error-tolerant communications applications 
such as wireless LANs and Bluetooth: 900 
MHz band (33.3 cm) ( also GSM 
communication in India ) 2.45 GHz band 
(12.2 cm) IEEE 802.11b wireless Ethernet 
also operates on the 2.45 GHz band.  
BLOCK DIAGRAM : 

 
 
 
 
 

Transmitter - Magnetron 
The magnetron is a self contained 
microwave oscillator that operates 
differently from the linear-beam tubes, 
such as the twit and the klystron. Crossed-
electron and magnetic fields are used in 
the magnetron to produce the high-power 
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output required in radar and 
communications equipment. A magnetron 
is a high power microwave oscillator in 
which the potential energy of an electron 
cloud near the cathode is converted into r.f. 
energy in a series of cavity resonators si. 
In a magnetron, the source of electrons is a 
heated cathode located on the axis of an 
anode structure containing a number of 
microwave resonators. Magnetrons are 
diodes in which the electrons traveling to 
the anode are set in spiraling paths by a 
magnetic field created by permanent 
magnets. The magnetron is classed as a 
diode because it has no grid. A magnetic 
field located in the space between the plate 
(anode) and the cathode serves as a grid. 
The cathode and filament are at the center 
of the tube and are supported the filament 
leads. The filament leads are large and 
rigid enough to keep the cathode and 
filament structure fixed in position. The 
output leads is usually a probe or loop 
extending into one of the tuned cavities 
and coupled into a waveguide or coaxial 
line. The cylindrical holes around its 
circumference are resonant cavities. A 
narrow slot runs from each cavity into the 
central portion of the tube dividing the 
inner structure into as many segments as 
there are cavities. Alternate segments are 
strapped together to put the cavities in 
parallel with regard to the output. The 
cavities control the output frequency. The 
straps are circular, metal bands that are 
placed across the top of the block at the 
entrance slots to the cavities.  

.  
Slotted Waveguide Antenna 

A slotted waveguide is a waveguide that is 
used as an antenna in microwave radar 
applications. Prior to its use in surface 
search radar, such systems used a 
parabolic segment reflector. A slotted 
waveguide has no reflector but emits 
directly through the slots. The spacing of 
the slots is critical and is a multiple of the 
wavelength used for transmission and 
reception. The slotted wave guide antenna, 
micro strip patch antenna, and parabolic 
dish antenna are the most popular type of 
transmitting antenna. The slotted 
waveguide antenna is ideal for power 
transmission because of its high aperture 
efficiency (>95%) and high power 
handling capability. The position, shape 
and orientation of the slots will determine 
how (or if) they radiate. In addition, the 
shape of the waveguide and frequency of 
operation will play a major role. 

 
RECEIVER – Rectenna : 
The basic addition to the mobile phone is 
going to be the rectenna. A rectenna is a 
rectifying antenna, a special type of 
antenna that is used to directly convert 
microwave energy into DC electricity. Its 
elements are usually arranged in a mesh 
pattern, giving it a distinct appearance 
from most antennae. A simple rectenna can 
be constructed from a Schottky diode 
placed between antenna dipoles. The diode 
rectifies the current induced in the antenna 
by the microwaves. Rectenna are highly 
efficient at converting microwave energy 
to electricity. In laboratory environments, 
efficiencies above 90% have been 
observed with regularity. The rectenna 
termed as rectifying antenna, is 
combination of an antenna and a nonlinear 
rectifying element (Schottky diode) where 
the two elements are integrated into a 
single circuit. Some experimentation has 
been done with inverse rectennae, 
converting electricity into microwave 
energy, but efficiencies are much lower--
only in the area of 1%.  
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Sensor : 
Another important part of our receiver 
circuitry is a simple sensor. This is simply 
used to identify when the mobile phone 
user is talking. As our main objective is to 
charge the mobile phone with the 
transmitted microwave after rectifying it 
by the rectenna, the sensor plays an 
important role. A sensor is a converter that 
measures a physical quantity and converts 
it into a signal which can be read by an 
observer or by an (today mostly electronic) 
instrument. A sensor is a device, which 
responds to an input quantity by 
generating a functionally related output 
usually in the form of an electrical or 
optical signal. 

 
Advantages 

1. Wireless energy transfer can potentially 
recharge the mobile phones without 

chords. 2. Only one microwave transmitter 
can serve to all the service providers in 

that area. 
3. The need of different types of chargers 
by different manufacturers is totally 
eliminated. 
4. Saving electricity.  
5. Wastage of power is less. 

Disadvantages 

1. Radiation problem.   

2. Charging depends upon network 
coverage. 

3. Network traffic may cause problems in 
charging.  

Conclusion 
1. Our paper successfully demonstrates a 
novel method of using power of 
microwaves to charge mobile phones 
without use of wired charger. It provides 
great advantage to mobile phone users to 
carry their phones anywhere even if the 
place is devoid of facilities for charging. In 
future RECTENNA is used to produce 

large scale power from microwaves beam.  
2. This technology is also applicable for 
electronic gadgets which work on batteries 
and thus saves electricity.       

REFERENCE 
1. www.wikipedia.org 
2. www.slideshare.net 

E-BOMB 
By, SHARAD WANI, JAYESH 
KHICHI, MANOJ KOLI 

 
igh Power Electromagnetic Pulse 
generation techniques and High 
Power Microwave technology 
have matured to the point where 

practical E-bombs (Electromagnetic 
bombs) are becoming technically feasible, 
with new applications in both Strategic 
and Tactical Information Warfare. The 
development of conventional E-bomb 
devices allows their use in non-nuclear 
confrontations. This paper discusses 
aspects of the technology base, weapon 
delivery techniques and proposes a 
doctrinal foundation for the use of such 
devices in warhead and bomb applications. 
Electromagnetic bombs are Weapons of 
Electrical Mass Destruction with 
applications across a broad spectrum of 
targets, spanning both the strategic and 
tactical. As such their use offers a very 
high payoff in attacking the fundamental 
information processing and 
communication facilities of a target 
system. The massed application of these 

H 
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weapons will produce substantial paralysis 
in any target system, thus providing a 
decisive advantage in the conduct of 
Electronic Combat, Offensive Counter Air 
and Strategic Air Attack. Generators 
would be useless, cars wouldn't run, and 
there would be no chance of making a 
phone call. In a matter of seconds, a big 
enough e-bomb could thrust an entire city 
back 200 years or cripple a military unit. 
The basic principle used in an e-bomb is 
electromagnetic pulse effect  
EMP effect can result in irreversible 
damage to a wide range of electrical and 
electronic equipment, particularly 
computers and radio or radar etc. having 
military importance. Commercial 
computer equipment is particularly 
vulnerable to EMP effects. The technology 
base which may be applied to the design of 
electromagnetic bombs is both diverse, 
and in many areas quite mature. Key 
technologies which are extant in the area 
are explosively pumped Flux Compression 
Generators (FCG), explosive or propellant 
driven Magneto-Hydrodynamic (MHD) 
generators and a range of HPM devices, 
the foremost of which is the Virtual 
Cathode Oscillator or Vircator. 
1. Introduction 
The prosecution of a successful 
Information Warfare (IW) campaign 
against an industrialized or post industrial 
opponent will require a suitable set of 
tools. As demonstrated in the Desert Storm 
air campaign, air power has proven to be a 
most effective means of inhibiting the 
functions of an opponent’s vital 
information processing infrastructure. This 
is because air power allows concurrent or 
parallel engagement of a large number of 
targets over geographically significant 
areas while Desert Storm demonstrated 
that the application of air power was the 
most practical means of crushing an 
opponent’s information processing and 
transmission nodes, the need to physically 
destroy these with guided munitions 

absorbed a substantial proportion of 
available air assets in the early phase of 
the air campaign. Indeed, the aircraft 
capable of delivery laser guided bombs 
were largely occupied with this very target 
set during the first nights of the air battle. 
The efficient execution of an IW campaign 
against a modern industrial or post-
industrial opponent will require the use of 
specialized tools designed to destroy 
information systems. Electromagnetic 
bombs built for this purpose can provide, 
where delivered by suitable means, a very 
effective tool for this purpose. 
2. The EMP Effect 
The Electromagnetic Pulse (EMP) effect 
[1] was first observed during the early 
testing of high altitude airburst nuclear 
weapons [GLASSTONE64]. The effect is 
characterized by the production of a very 
short (hundreds of nanoseconds) but 
intense electromagnetic pulse, which 
propagates away from its source with ever 
diminishing intensity, governed by the 
theory of electromagnetism. The 
Electromagnetic Pulse is in effect an 
electromagnetic shock wave. This pulse of 
energy produces a powerful 
electromagnetic field, particularly within 
the vicinity of the weapon burst. The field 
can be sufficiently strong to produce short 
lived transient voltages of thousands of 
Volts (i.e. kilovolts) on exposed electrical 
conductors, such wires, or conductive 
tracks on printed circuit boards, where 
exposed  
It is this aspect of the EMP effect which is 
of military significance, as it can result in 
irreversible damage to a wide range of 
electrical and electronic equipment, 
particularly computers and radio or radar 
receivers. Subject to the electromagnetic 
hardness of the electronics, a measure of 
the equipment’s resilience to this effect, 
and the intensity of the field produced by 
the weapon, the equipment can be 
irreversibly damaged or in effect 
electrically destroyed. The damage 
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inflicted is not unlike that experienced 
through exposure to close proximity 
lightning strikes, and may require 
complete replacement of the equipment, or 
at least substantial portions thereof. 
Commercial computer equipment is 
particularly vulnerable to EMP effects, as 
it is largely built up of high density Metal 
Oxide Semiconductor (MOS) devices, 
which are very sensitive to exposure to 
high voltage transients. What is significant 
about MOS devices is that very little 
energy is required to permanently wound 
or destroy them, any voltage in typically in 
excess of tens of Volts can produce an 
effect termed gate breakdown which 
effectively destroys the device. Even if the 
pulse is not powerful enough to produce 
thermal damage, the power supply in the 
equipment will readily supply enough 
energy to complete the destructive process. 
Wounded devices may still function, but 
their reliability will be seriously impaired. 
Shielding electronics by equipment chassis 
provides only limited protection, as any 
cables running in and out of the equipment 
will behave very much like antennae, in 
effect guiding the high voltage transients 
into the equipment. 
Computers used in data processing 
systems, communications systems, 
displays, industrial control applications, 
including road and rail signaling, and those 
embedded in military equipment, such as 
signal processors, electronic flight controls 
and digital engine control systems, are all 
potentially vulnerable to the EMP effect. 
Other electronic devices and electrical 
equipment may also be destroyed by the 
EMP effect. Telecommunications 
equipment can be highly vulnerable, due to 
the presence of lengthy copper cables 
between devices. Receivers of all varieties 
are particularly sensitive to EMP, as the 
highly sensitive miniature high frequency 
transistors and diodes in such equipment 
are easily destroyed by exposure to high 
voltage electrical transients. Therefore 
radar and electronic warfare equipment, 

satellite, microwave, UHF, VHF, HF and 
low band communications equipment and 
television equipment are all potentially 
vulnerable to the EMP effect. 
It is significant that modern military 
platforms are densely packed with 
electronic equipment, and unless these 
platforms are well hardened, an EMP 
device can substantially reduce their 
function or render them unusable. 
3. The Technology Base for 
Conventional Electromagnetic Bombs 
The technology base which may be 
applied to the design of electromagnetic 
bombs is both diverse, and in many areas 
quite mature. Key technologies which are 
extant in the area are explosively pumped 
Flux Compression Generators (FCG), 
explosive or propellant driven Magneto-
Hydrodynamic (MHD) generators and a 
range of HPM devices, the foremost of 
which is the Virtual Cathode Oscillator or 
Vircator. A wide range of experimental 
designs have been tested in these 
technology areas, and a considerable 
volume of work has been published in 
unclassified literature. This paper will 
review the basic principles and attributes 
of these technologies, in relation to bomb 
and warhead applications. It is stressed 
that this treatment is not exhaustive, and is 
only intended to illustrate how the 
technology base can be adapted to an 
operationally deployable capability. 
Explosively Pumped Flux Compression 
Generators 
The explosively pumped FCG is the most 
mature technology applicable to bomb 
designs. The FCG was first demonstrated 
by Clarence Fowler at Los Alamos 
National laboratories (LANL) in the late 
fifties [FOWLER60]. Since that time a 
wide range of FCG configurations has 
been built and tested, both in the US and 
the USSR, and more recently CIS. 
The FCG is a device capable of producing 
electrical energies of tens of Mega Joules 
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in tens to hundreds of microseconds of 
time, in a relatively compact package. 
With peak power levels of the order of 
Terawatts to tens of Terawatts, FCGs may 
be used directly, or as one shot pulse 
power supplies for microwave tubes. To 
place this in perspective, the current 
produced by a large FCG is between ten to 
a thousand times greater than that 
produced by a typical lightning stroke 
[WHITE78]. The central idea behind the 
construction of FCGs is that of using a fast 
explosive to rapidly compress a magnetic 
field, transferring much energy from the 
explosive into the magnetic field. The 
initial magnetic field in the FCG prior to 
explosive initiation is produced by a start 
current. The start current is supplied by an 
external source, such a a high voltage 
capacitor bank (Marx bank), a smaller 
FCG or an MHD device. In principle, any 
device capable of producing a pulse of 
electrical current of the order of tens of 
kilo Amperes to Mega Amperes will be 
suitable. A number of geometrical 
configurations for FCGs have been 
published The most commonly used 
arrangement is that of the coaxial FCG. 
The coaxial arrangement is of particular 
interest in this context, as its essentially 
cylindrical form factor lends itself to 
packaging into munitions. 
In a typical coaxial FCG , a cylindrical 
copper tube forms the armature. This tube 
is filled with a fast high energy explosive. 
A number of explosive types have been 
used, ranging from B and C-type 
compositions to machined blocks of PBX-
9501.The armature is surrounded by a 
helical coil of heavy wire, typically wires 
bifurcating at the boundaries of the 
segments, to optimize the electromagnetic 
inductance of the armature coil. 
The intense magnetic forces produced 
during the operation of the FCG could 
potentially cause the device to disintegrate 
prematurely if not dealt with. This is 
typically accomplished by the addition of a 

structural jacket of a non-magnetic 
material. Materials such as concrete or 
Fiberglass in an Epoxy matrix have been 
used. In principle, any material with 
suitable electrical and mechanical 
properties could be used. 
In applications where weight is an issue, 
such as air delivered bombs or missile 
warheads, a glass or Kevlar Epoxy 
composite would be a viable candidate. It 
is typical that the explosive is initiated 
when the start current peaks. This is 
usually accomplished with a explosive 
lenses plane wav e generator which 
produces a uniform plane wav e burn (or 
detonation) front in the explosive. Once 
initiated, the front propagates through the 
explosive in the armature, distorting it into 
a conical shape (typically 12 to 14 degrees 
of arc). Where the armature has expanded 
to the full diameter of the stator, it forms a 
short circuit between the ends of the stator 
coil, shorting and thus isolating the start 
current source and trapping the current 
within the device. The propagating short 
has the effect of compressing the magnetic 
field, whilst reducing the inductance of the 
stator winding. The result is that such 
generators will producing a ramping 
current pulse, which peaks before the final 
disintegration of the device. 
Published results suggest ramp times of 
tens to hundreds of microseconds, specific 
to the characteristics of the device, for 
peak currents of tens of Mega Amperes 
and peak energies of tens of Mega Joules. 
copper, which forms the FCG stator. The 
stator winding is in some designs split into 
segments, with coil, shorting and thus 
isolating the start current source and 
trapping the current within the device. The 
propagating short has the effect of 
compressing the magnetic field, whilst 
reducing the inductance of the stator 
winding. The result is that such generators 
will producing a ramping current pulse, 
which peaks before the final disintegration 
of the device. Published results suggest 
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ramp times of tens to hundreds of 
microseconds, specific to the 
characteristics of the device, for peak 
currents of tens of Mega Amperes and 
peak energies of tens of Mega Joules. The 
current multiplication (ie ratio of output 
current to start current) achieved varies 
with designs, but numbers as high as 60 
have been demonstrated. In a munitions 
application, where space and weight are at 
a premium, the smallest possible start 
current source is desirable. These 
applications can exploit cascading of 
FCGs, where a small FCG is used to prime 
a larger FCG with a start current. 
Experiments conducted by LANL and 
AFWL have demonstrated the viability of 
this technique [KIRTLAND94, 
REINOVSKY85]. 
The principal technical issues in adapting 
the FCG to weapons applications lie in 
packaging, the supply of start current, and 
matching the device to the intended load. 
Interfacing to a load is simplified by the 
coaxial geometry of coaxial and conical 
FCG designs. Significantly, this geometry 
is convenient for weapons applications, 
where FCGs may be stacked axially with 
devices such a microwave Vircators. The 
demands of a load such as a Vircator, in 
terms of wav eform shape and timing, can 
be satisfied by inserting pulse shaping 
networks, transformers and explosive high 
current switches. 
4. Defence Against Electromagnetic 
Bombs 
The most effective defence against 
electromagnetic bombs is to prevent their 
delivery by destroying the launch platform 
or delivery vehicle, as is the case with 
nuclear weapons. This however may not 
always be possible, and therefore systems 
which can be expected to suffer exposure 
to the electromagnetic weapons effects 
must be electromagnetically hardened. 
The most effective method is to wholly 
contain the equipment in an electrically 

conductive enclosure, termed a Faraday 
cage, which prevents the electromagnetic 
field from gaining access to the protected 
equipment. However, most such 
equipment must communicate with and be 
fed with power from the outside world, 
and this can provide entry points via which 
electrical transients may enter the 
enclosure and effect damage. While 
optical fibers address this requirement for 
transferring data in and out, electrical 
power feeds remain an ongoing 
vulnerability. Where an electrically 
conductive channel must enter the 
enclosure, electromagnetic arresting 
devices must be fitted. A range of devices 
exist, however care must be taken in 
determining their parameters to ensure that 
they can deal with the rise time and 
strength of electrical transients produced 
by electromagnetic devices. Reports from 
the US [9] indicate that hardening 
measures attuned to the behavior of 
nuclear EMP bombs do not perform well 
when dealing with some conventional 
microwave electromagnetic device 
designs. It is significant that hardening of 
systems must be carried out at a system 
level, as electromagnetic damage to any 
single element of a complex system could 
inhibit the function of the whole system. 
Hardening new build equipment and 
systems will add a substantial cost burden. 
Older equipment and systems may be 
impossible to harden properly and may 
require complete replacement. In simple 
terms, hardening by design is significantly 
easier than attempting to harden existing 
equipment. 
An interesting aspect of electrical damage 
to targets is the possibility of wounding 
semiconductor devices thereby causing 
equipment to suffer repetitive intermittent 
faults rather than complete failures. Such 
faults would tie down considerable 
maintenance resources while also 
diminishing the confidence of operators in 
the equipment’s reliability. Intermittent 
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faults may not be possible to repair 
economically, thereby causing equipment 
in this state to be removed from service 
permanently, with considerable loss in 
maintenance hours during damage 
diagnosis. This factor must also be 
considered when assessing the hardness of 
equipment against electromagnetic attack, 
as partial or incomplete hardening may in 
this fashion cause more difficulties than it 
would solve. Indeed, shielding which is 
incomplete may resonate when excited by 
radiation and thus contribute to damage 
inflicted upon the equipment contained 
within it. 
Other than hardening against attack, 
facilities which are concealed should not 
radiate readily detectable emissions. 
Where radio frequency communications 
must be used, low probability of intercept 
(ie spread spectrum) techniques should be 
employed exclusively to preclude the use 
of site emissions for electromagnetic 
targeting purposes [DIXON84]. 
Appropriate suppression of UE is also 
mandatory. Communications networks for 
voice, data and services should employ 
topologies with sufficient redundancy and 
failover mechanisms to allow operation 
with multiple nodes and links inoperative. 
This will deny a user of electromagnetic 
bombs the option of disabling large 
portions if not the whole of the network by 
taking down one or more key nodes or 
links with a single or small number of 
attacks. 
5. Limitations of Electromagnetic 
Bombs  
The limitations of electromagnetic 
weapons are determined by weapon 
implementation and means of delivery. 
Weapon implementation will determine 
the electromagnetic field strength 
achievable at a given radius, and its 
spectral distribution. Means of delivery 
will constrain the accuracy with which the 
weapon can be positioned in relation to the 
intended target. Both constrain lethality. In 

the context of targeting military 
equipment, it must be noted that 
thermionic technology (i.e. vacuum tube 
equipment) is substantially more resilient 
to the electromagnetic weapons effects 
than solid state (ie transistor) technology. 
Therefore a weapon optimized to destroy 
solid state computers and receivers may 
cause little or no damage to a thermionic 
technology device, for instance early 
1960s Soviet military equipment. 
Therefore a hard electrical kill may not be 
achieved against such targets unless a 
suitable weapon is used. 
This underscores another limitation of 
electromagnetic weapons, which is the 
difficulty in kill assessment. Radiating 
targets such as radars or communications 
equipment may continue to radiate after an 
attack ev en though their receivers and 
data processing systems have been 
damaged or destroyed. This means that 
equipment which has been successfully 
attacked may still appear to operate. 
Conversely an opponent may shut down an 
emitter if attack is imminent and the 
absence of emissions means that the 
success or failure of the attack may not be 
immediately apparent. An important factor 
in assessing the lethal coverage of an 
electromagnetic weapon is atmospheric 
propagation. While the relationship 
between electromagnetic field strength and 
distance from the weapon is one of an 
inverse square law in free space, the decay 
in lethal effect with increasing distance 
within the atmosphere will be greater due 
quantum physical absorption effects [10]. 
This is particularly so at higher 
frequencies, and significant absorption 
peaks due water vapor and oxygen exist at 
frequencies above 20 GHz. These will 
therefore contain the effect of HPM 
weapons to shorter radii than are ideally 
achievable in the K and L frequency bands 
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7. Conclusions 
Electromagnetic bombs are Weapons of 
Electrical Mass Destruction with 
applications across a broad spectrum of 
targets, spanning both the strategic and 
tactical. As such their use offers a very 
high payoff in attacking the fundamental 
information processing and 
communication facilities of a target 
system. The massed application of these 
weapons will produce substantial paralysis 
in any target system, thus providing a 
decisive advantage in the conduct of 
Electronic Combat, Offensive Counter Air 
and Strategic Air Attack. Because E-
bombs can cause hard electrical kills over 
larger areas than conventional explosive 
weapons of similar mass, they offer 
substantial economies in force size for a 
given level of inflicted damage, and are 
thus a potent force multiplier for 
appropriate target sets. The non-lethal 
nature of electromagnetic weapons makes 
their use far less politically damaging than 
that of conventional munitions, and 
therefore broadens the range of military 
options available. This paper has included 
a discussion of the technical, operational 
and targeting aspects of using such 
weapons, as no historical experience exists 
as yet upon which to build a doctrinal 
model. The immaturity of this weapons 
technology limits the scope of this 
discussion, and many potential areas of 
application have intentionally not been 
discussed. The ongoing technological 
evolution of this family of weapons will 
clarify the relationship between weapon 
size and lethality, thus producing further 
applications and areas for study. 
E-bombs can be an affordable force 
multiplier for military forces which are 
under post Cold War pressures to reduce 
force sizes, increasing both their combat 
potential and political utility in resolving 
disputes. Given the potentially high payoff 
deriving from the use of these devices, it is 

incumbent upon such military forces to 
appreciate both the offensive and 
defensive implications of this technology. 
It is also incumbent upon governments and 
private industry to consider the 
implications of the proliferation of this 
technology, and take measures to 
safeguard their vital assets from possible 
future attack. Those who choose. not to 
may become losers in any future wars. 
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Li-Fi (Light Fidelity)- 
The future technology In 
Wireless communicationBy,  
 
By Jayesh khichi Avinash kshirsagar, 
Manoj koli, Bhagwan kakade, TE E&TC 
 
 

hether you’re using wireless 
internet in a coffee shop, 
stealing it from the guy next 

door, or competing for bandwidth at a 
conference, you have probably gotten 
frustrated at the slow speeds you face 
when more than one device is tapped into 
the network. As more and more people and 
their many devices access wireless 
internet, clogged airwaves are going to 
make it. One germen phycist.Harald Haas 
has come up with a solution he calls “data 
through illumination” –taking the fibber 
out of fiber optic by sending data through 
an LED light bulb that varies in intensity 
faster than the human eye can follow.It’s 
the same idea band behind infrared remote 
controls but far more powerful. Haas says 
his invention, which he calls DLIGHT, can 
produce data rates faster than 10 megabits 
per second, which is speedier than your 
average broadband connection. He 
envisions a future where data for laptops, 
smart phones, and tablets is transmitted 
through the light in a room. And security 
would be snap – if you can’t see the light, 
you can’t access the data 
Keywords: LED (Light emitted diode), 
Wi-Fi, VLC 
 
INTRODUCTION 
LiFi is transmission of data through 
illumination by taking the fiber out of fiber 
optics by sending data through a LED light 
bulb that varies in intensity faster than the 
human eye can follow.Li-Fi is the term 
some have used to label the fast and cheap 
wireless-communication system, which is 
the optical version of Wi-Fi. The term was 

first used in this context by Harald Haas in 
his TED Global talk on Visible Light 
Communication. “At the heart of this 
technology is a new generation of high 
brightness light-emitting diodes”, says 
Harald Haas from the University of 
Edinburgh, UK,”Very simply, if the LED 
is on, you transmit a digital 1, if it’s off 
you transmit a 0,”Haas says, “They can be 
switched on and off very quickly, which 
gives nice opportunities for transmitted 
data.”It is possible to encode data in the 
light by varying the rate at which the 
LEDs flicker on and off to give different 
strings of 1s and 0s.The LED intensity is 
modulated so rapidly that human eye 
cannot notice, so the output appears 
constant. 
More sophisticated techniques could 
dramatically increase VLC data rate. 
Terms at the University of Oxford and the 
University of Edingburgh are focusing on 
parallel data transmission using array of 
LEDs, where each LED transmits a 
different data stream. Other group are 
using mixtures of red, green and blue 
LEDs to alter the light frequency encoding 
a different data channel.Li-Fi, as it has 
been dubbed, has already achieved 
blisteringly high speed in the lab. 
Researchers at the Heinrich Hertz Institute 
in Berlin,Germany,have reached data rates 
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of over 500 megabytes per second using a 
standard white-light LED. The technology 
was demonstrated at the 2012 Consumer 
Electronics Show in Las Vegas using a 
pair of Casio smart phones to exchange 
data using light of varying intensity given 
off from their screens, detectable at a 
distance of up to ten metres. 

 
In October 2011 a number of companies 
and industry groups formed the Li-Fi 
Consortium, to promote high-speed optical 
wireless systems and to overcome the 
limited amount of radiobased wireless 
spectrum available by exploiting a 
completely different part of the 
electromagnetic spectrum. The consortium 
believes it is possible to achieve more than 
10 Gbps, theoretically allowing a high-
definition film to be downloaded in 30 
seconds. 
WORKING TECHNOLOGY 
This brilliant idea was first showcased by 
Harald Haas from University of 
Edinburgh, UK, in his TED Global talk on 
VLC. He explained,” Very simple, if the 
LED is on, you transmit a digital 1, if it’s 
off you transmit a 0. The LEDs can be 
switched on and off very quickly, which 
gives nice opportunities for transmitting 
data.” So what you require at all are some 
LEDs and a controller that code data into 
those LEDs. We have to just vary the rate 
at which the LED’s flicker depending 
upon the data we want to encode. Further 
enhancements can be made in this method, 
like using an array of LEDs for parallel 
data transmission, or using mixtures of 
red, green and blue LEDs to alter the 

light’s frequency with each frequency 
encoding a different data channel. Such 
advancements promise a theoretical speed 
of 10 Gbps – meaning you can download a 
full high-definition film in just 30 seconds. 
Simply awesome! But blazingly fast data 
rates and depleting bandwidths worldwide 
are not the only reasons that give this 
technology an upper hand. Since Li-Fi 
uses just the light, it can be used safely in 
aircrafts and hospitals that are prone to 
interference from radio waves. This can 
even work underwater where Wi-Fi fails 
completely, thereby throwing open endless 
opportunities for military operations. 
Imagine only needing to hover under a 
street lamp to get public internet access, or 
downloading a movie from the lamp on 
your desk. There's a new technology on 
the block which could, quite literally as 
well as metaphorically, 'throw light on' 
how to meet the ever-increasing demand 
for high-speed wireless connectivity. 
Radio waves are replaced by light waves 
in a new method of data transmission 
which is being called Li-Fi.Light-emitting 
diodes can be switched on and off faster 
than the human eye can detect, causing the 
light source to appear to be on 
continuously. A flickering light can be 
incredibly annoying, but has turned out to 
have its upside, being precisely what 
makes it possible to use light for wireless 
data transmission. Light-emitting diodes 
(commonly referred to as LEDs and found 
in traffic and street lights, car brake lights, 
remote control units and countless other 
applications) can be switched on and off 
faster than the human eye can detect, 
causing the light source to appear to be on 
continuously, even though it is in fact 
'flickering'. This invisible on-off activity 
enables a kind of data transmission using 
binary codes: switching on an LED is a 
logical '1', switching it off is a logical '0'. 
Information can therefore be encoded in 
the light by varying the rate at which the 
LEDs flicker on and off to give different 
strings of 1s and 0s. This method of using 
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rapid pulses of light to transmit 
information wirelessly is technically 
referred to as Visible Light 
Communication (VLC), though it’s 
potential to compete with conventional 
Wi-Fi has inspired the popular 
characterization Li-Fi. 
Visible light communication (VLC)-“A 
potential solution to the global wireless 
spectrum shortage” 
LiFi (Light Fidelity) is a fast and cheap 
optical version of Wi-Fi, the technology of 
which is based on Visible Light 
Communication (VLC).VLC is a data 
communication medium, which uses 
visible light between 400 THz (780 nm) 
and 800 THz (375 nm) as optical carrier 
for data transmission and illumination. It 
uses fast pulses of light to transmit 
information wirelessly. The main 
components of this communication system 
are 1) a high brightness white LED, Which 
acts as a communication source and 2) a 
silicon photodiode which shows good 
response to visible wavelength region 
serving as the receiving element? LED can 
be switched on and off to generate digital 
strings of 1s and 0s. Data can be encoded 
in the light to generate a new data stream 
by varying the flickering rate of the LED. 
To be clearer, by modulating the LED 
light with the data signal, the LED 
illumination can be used as a 
communication source. As the flickering 
rate is so fast, the LED output appears 
constant to the human eye. A data rate of 
greater than 100 Mbps is possible by using 
high speed LEDs with appropriate 
multiplexing techniques. VLC data rate 
can be increased by parallel data 
transmission using LED arrays where each 
LED transmits a different data stream. 
There are reasons to prefer LED as the 
light source in VLC while a lot of other 
illumination devices like fluorescent lamp, 
incandescent bulb etc. are available. 

 
Fig 2.Data transmission using LED 
COMPARISION BETWEEN Li-Fi & 
Wi-Fi 
LI-FI is a term of one used to describe 
visible light communication technology 
applied to high speed wireless 
communication. It acquired this name due 
to the similarity to WI-FI, only using light 
instead of radio.WI-FI is great for general 
wireless coverage within buildings, and li-
fi is ideal for high density wireless data 
coverage in confined area and for relieving 
radio interference issues, so the two 
technologies can be considered 
complimentary  
APPLICATION OF LI-FI 
Airline: Whenever we travel through 
airways we face the problem in 
communication media ,because the whole 
airways communication are performed on 
the basis of radio waves. To overcomes 
this drawback on radioways , li-fi is 
introduced. 
Smarter Power Plants 
Wi-Fi and many other radiation types are 
bad for sensitive areas. Like those 
surrounding power plants. But power 
plants need fast, inter-connected data 
systems to monitor things like demand, 
grid integrity and (in nuclear plants) core 
temperature. The savings from proper 
monitoring at a single power plant can add 
up to hundreds of thousands of dollars. Li-
Fi could offer safe, abundant connectivity 
for all areas of these sensitive locations. 
Not only would this save money related to 
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currently implemented solutions, but the 
draw on a power plant’s own reserves 
could be lessened if they haven’t yet 
converted to LED lighting 
Street Light (As a free access point) 
Whenever we travel through airways we 
face the problem in communication media 
,because the whole airways 
communication are performed on the basis 
of radio waves. To overcomes this 
drawback on radioways , li-fi is 
introduced. 

 Extend our life span 
As operation theatres do not allow WIFI 
due to radiation concerns.usage of WIFI at 
hospitals interfere with the mobile and pc 
which blocks the signals for monitoring 
equipments.Therfore the replacement for 
this Wi-Fi is Li-Fi as Hass has mentioned 
in his TED TALK that LIFI has 10,000 
times the spectrum of Wi-Fi.Because the 
lights are not only al-lowed in operation 
theatres but also the most dazzling fixtures 
in the room 
Limitations 0r challenges-  
1) light can't pass through objects  
2) Interferences from external light sources 
like sun light, normal bulbs, and opaque 
materials in the path of transmission will 
cause interruption in the communication.  
3) High installation cost of the VLC 
systems  
4) A major challenge facing Li-Fi is how 
the receiving device will transmit back to 
transmitter.  
CONCLUSION  
The possibilities are numerous and can be 
explored further. If his technology can be 
put into practical use, every bulb can be 
used something like a Wi-Fi hotspot to 
transmit wireless data and we will proceed 
toward the cleaner, greener, safer and 
brighter future. The concept of Li-Fi is 
currently attracting a great deal of interest, 
not least because it may offer a genuine 

and very efficient alternative to radio-
based wireless. As a growing number of 
people and their many devices access 
wireless internet, the airwaves are 
becoming increasingly clogged, making it 
more and more difficult to get a reliable, 
high-speed signal. This may solve issues 
such as the shortage of radio-frequency 
bandwidth and also allow internet where 
traditional radio based wireless isn’t 
allowed such as aircraft or hospitals. 
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LABVIEW BASED DIGITAL ELECTRONICS LABORATORY 
         By Priyanka Patil, Tanuja Alai, TE, E&TC 

 

he objective of this experiment is to 
enable students to perform this experiment and 
learn the techniques used in data transmission. 
The National Instruments (NI) provided the 
affordable Educational Laboratory Virtual 
Instrumentation Suite (ELVIS) kit which 
interfaces the different components with the 
web server. Graphical User Interface (GUI) 
developed using Lab View facilitates the on-
line access and control of experiment 
parameters. The architecture used is known as 
lab (internet laboratories). 
Web-based laboratory has become a useful 
tool in Engineering and Science education. 
Many educational institutions now days use 
web-based laboratory technology to conduct 
laboratory experiments for their students. In 
This Project discusses the implementation of 
interactive Digital Electronics laboratories 
designed and implemented at University of 
Dar as Salaam. Particularly, the 
implementation of Decoder Encoder Full 
Adder, Logical Shift Register experiment. 
Experiment using interactive web-based 
laboratories. The LabView 8.6 is used on the 
NI ELVIS platform. The use of web-based 
laboratory came after realizing the difficulties 
Imposed by the traditional laboratories. Web 

based laboratories allow students and 
educators to interact with real laboratory  
equipment located anywhere in the world at 
anytime. 
INTRODUCTION:- 
The modern network technologies allow 
creating practical education for engineering 
and science subjects online. This means that 
real processes can be carried out online. 
Contrary to simulations, which rely on 
mathematical models, online laboratories deal 
with real signals. Laboratory experiments 
provide students with practical experience that 
help them better understanding the theory 
taught in classes. However, traditional 
laboratory instruments are usually expensive 
such that many educational institutions cannot 
afford the instruments they require for their 
students.  
Sometimes students are overcrowded in 
laboratory sessions. In addition, laboratory 
personnel need to be hired to operate the 
facilities, thus imposing additional costs. The 
goal of the web-based is to eliminate the 
problems imposed by the traditional systems 
and give hands-on experiences in real 
hardware, in real time. Web-based laboratories 
enable the students and educators to access 
experiments anytime from anywhere through 
the internet. By providing remote access to 
laboratory to students, the problem of costly 
traditional laboratories can be overcome by 
using the few laboratory resources available at 
that institution. In addition, web-based labs 
will increase the range of experiments 
available at institution as not only the students 
will use the experiments at their institutions 
but they will be able to share the experiments 
with other educational institutions. Moreover, 
web-based laboratories will be suitable to open 
universities and other distance learners to 
enable them to get the hands-on, real-
timeexperiences. Furthermore, students will 
experiment with freedom at their own time and 
have relevant experience. 

T

58



 
 
 
 
Developments of such laboratories are useful 
in developing countries where funds for 
education resources are hardly available.The 
web-based laboratories existing over the 
decade now, but many of educational 
institutions use expensive equipment which is 
difficult for the developing country to deploy 
[1]. This project describes the implementation 
of interactive web based laboratory of Decode 
Encoder, Full Adder, Logical Shift Register 
experiment.  
A. EXPERIMENTAL SETUP AND 
DEPLOYMENT: 
All the three experiments were set up using the 
National Instruments Field Programmable 
Gate Arrays (NI FPGA). The Digital 
Electronics Board was attached onto the NI 
ELVIS II which in turn was connected to the 
workstation using via USB as illustrated in 
Figure 1. Experiments are subsequently 
described. 
B. IMPLEMENTATION OF DECODER 
ENCODER: 
The 3x8 decoder encoder experiment is 
constructed in NI ELVIS prototyping board 
together with LabView 8.6. For data 
acquisition the PC 6251 Data Acquisition Card 
(DAQ) is used. The decoder encoder is 
designed to provide an interactive realtime 
experiment to students via internet. In the 
paper presented, the student will be prompted 
to enter the decimal number to be decoded and 
that number will be converted into binary form 
by LabView and then sent to the circuit for 
decoding. Then, the student will get the results 
of decoder and if he/she wants those output of 
the decoder to be encoded, it can be done as 
the output of the decoder will be inputs to the 
encoder. 
 
THE DECODER: The decoder is a logic 
circuit that accepts a set of inputs that 
represents binary number and activates only 
the output corresponding to that number and 
other outputs remain inactive. The decoder can 

simply be defined as a multiple output 
combination logic networks with n inputs and 
2n outputs. An n to 2n decoder is called binary 
decoder which is used when only one output is 
to be activated at a time. In the presented 
experiment, the 3 inputs are considered and 
hence the output is 23 which are 8 outputs. 
The decoder enable input must be asserted for 
a decoder to perform its function. Figure 1 is 
the experimental setup of decoder. Students 
are able to change the binary input at any time 
and obtain the results in real-time.  
Figure 2: The 3x8 Decoder 

 
THE ENCODER: 
The Encoder is a logic circuit that translates a 
set of inputs into binary representation of ones 
or zeros. Encoder has less output as compared 
to the inputs. In order for the encoder to take 
place only one input must be active at a time. 
In this experiment, the binary encoder accepts 
2n input and produces n output, in this case, n 
is 3. Hence, the 8 outputs from the decoder 
will be inputs to the encoder which in turn 
produce 3 output equivalents to the decoder’s 
input. Here the 8 inputs have to be encoded by 
a unique binary sequence. Figure 2 is the 
experimental setup of the encoder. 
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Figure 3: The 8x3 Encoder 
To create the experiment setup to the 
interactive ilab architecture the circuit is 
created in NI ELVIS prototyping board.The 
through the DAQ, the NI ELVIS can 
communicate with thecomputer/server. Then 
the LabView is configured to make a 
student/user to interactive with the decoder 
encoder circuit built in the prototyping board. 
The activities involve in LabView are the 
creation of the block diagram (programming 
part), front panel (user interface part) and the 
activation of the LabView Web Server to 
enable the publication of decoder encoder 
front panel on the web. 
LABVIEW: 
BLOCK DIAGRAM:  
This is the programming part where the 
computer is communicating with the hardware 
hosting the decoder nencoder circuit. Figure 3 
shows the block diagram of decoder encoder 
in LabView. 
 

Figure 4: Decoder Encoder.Vi in LabView 
block diagram 
 

CONCLUSION:- 
As many educational institutions have 
difficulties in providing hands-on experiments 
to their students due to many limitations 
imposed by traditional laboratories, the 
presented web-based laboratory is designed to 
provide students with the same interaction to 
real hardware as traditional ones. This project 
is to explore the capabilities of web-based 
laboratories in engineering education. The aim 
is to make students to get the same quality of 
education using advanced features of internet 
technology. As the digital electronics is vital to 
engineering, science and computing education, 
the designed experiment is intended to be used 
by ilab collaborating universities and other 
educational instructional if they want to. Other 
digital experiments which are ready to be 
deployed in interactive iLab architecture are 4-
bit shift register. 
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VEHICLE IGNITION 
INTERLOCK SYSTEM 
By  Priyanka Patil, Tanuja Alai, TE, E&TC 
 

s we see in our day to day life, in India 
there are lots of accidents takes place 
due to drunk & drive condition of the 

driver. So that many people are die. So to 
overcome this problem we introduced one 
system named as VEHICLE IGNITION 
INTERLOCK SYSTEM. An ignition interlock 
is breath alcohol measuring instrument with 
vehicle immobilizer which can be easily 
installed in a motor vehicle or car. Before the 
vehicle, car or motorcycle can be started; a 
breath sample has to be given. 
Once the breath alcohol measurement has been 
performed, the interlock prevents alcohol 
impaired drivers from starting the automobiles 
engine. Ignition interlocks are installed in the 
automobiles of those drivers who caught 
driving under alcohol or drug influence. 
INTRODUCTION 
An Ignition Interlock Device or Breath 
Alcohol Ignition Interlock Device (IID) is a 
mechanism, like a breathalyzer, installed on a 
motor vehicle's dashboard. Before the vehicle's 
motor can be started, the driver first must 
exhale into the device; if the resultant breath-
alcohol concentration analyzed result is greater 
than the programmed blood alcohol 
concentration—usually 300PPM the device 
prevents the engine from being started. An 
Ignition interlock is breath alcohol measuring 
instrument with vehicle immobilizer (Fig.1) 
which can be easily installed in a motor, 
vehicle or car. Before the vehicle, car, motor 
can be started a breath sample has to be given.  

 Once the breath alcohol measurement has 
been performed (Fig.2) the interlock prevents 
alcohol impaired drivers from starting the 
automobiles engine. 
It is a mechanism that is installed in a vehicle’s 
dashboard. It works like a Breathalyzer – you 
breathe into the device and it measures your 
Breath Alcohol Content (often referred to as 
BAC). If your BAC is over a certain amount, 
the vehicle will not start. The BAC limits at 
which the device will allow you to drive vary 
from state to state, but are commonly 
300PPM. An ignition interlock is a breath 
analyzing device slightly larger than a cell 
phone and is wired to the vehicle’s ignition 
and installed on the vehicle dashboard. Before 
the vehicle can be started, the driver first must 
exhale into the device. If the interlock detects 
alcohol on the breath, the engine will not start. 
An ignition interlock system is a sophisticated 
device that tests for alcohol on a driver's 
breathe before allowing a car to start. An 
ignition interlock system requires a vehicle 
operator to blow into a small handheld alcohol 
sensor unit that is attached to a vehicle's 
ignition. The car breathalyzer calculates the 
driver’s breath alcohol content allows the      
car to start only if the BAC is lower than a 
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preset amount (usually above  300ppm BAC).It 
is a mechanism that is installed in a vehicle’s 
dashboard. It works like a Breathalyzer – you 
breathe into the device and it measures your 
Breath Alcohol Content (often referred to as 
BAC). If your BAC is over a certain amount, 
the vehicle will not start. The BAC limits at 
which the device will allow you to drive vary 
from state to state, but are commonly 
.300PPM. An ignition interlock is a breath 
analyzing device slightly larger than a cell 
phone and is wired to the vehicle’s ignition 
and installed on the vehicle dashboard. Before 
the vehicle can be started, the driver first must 
exhale into the device. If the interlock detects 
alcohol on the breath, the engine will not start. 
An ignition interlock system is a sophisticated 
device that tests for alcohol on a driver's 
breath before allowing a car to start. An 
ignition interlock system requires a vehicle 
operator to blow into a small handheld alcohol 
sensor unit that is attached to a vehicle's 
ignition. The car breathalyzer calculates the 
driver’s breath alcohol content allows the      
car to start only if the BAC is lower than a 
preset amount (usually above  300ppm BAC) 

WORKING 
         First, the device is installed in the vehicle 
(typically in the glove compartment on the 
passenger’s side). It is then hard wired to the 
engine’s ignition system.  When you are ready 
to drive the vehicle, you will have to blow air 
into a handheld alcohol sensor unit. This unit 
is normally located on the vehicle’s dashboard. 
If your breath alcohol content is over a preset 
limit, the device will not allow the car to start. 
These preset limits from state to state, but 
typically are greater than 300 ppm.   Some 
ignition interlock devices are also designed to 
give “rolling tests.” These are tests that take 
place once driving has begun. The tests occur 
at random intervals, from about 5 minutes to 
30 minutes after the car has started. These tests 
are designed to keep the driver from having a 
sober friend blow into the ignition interlock 
device. It also prevents the driver from 
drinking alcoholic beverages once the car has 

been started.  If the driver fails to provide a 
breath sample or had a BAC level over the 
preset amount during one of these rolling tests, 
the ignition interlock device will issue a 
warning and an alarm will go off. These 
alarms can consist of the horn honking or 
lights being flashed on and off until the 
ignition is turned off. However, the ignition 
will not automatically shut down while the car 
is being driven.  The ignition interlock devices 
contain a computer chip that records your 
BAC content when you take the breath tests. If 
your BAC is over a certain limit, either when 
trying to start the car or during one of the 
rolling tests, this report can be downloaded 
and provided to law enforcement or the court. 
The reports will also note if the device has 
been tampered with.  Monthly maintenance is 
performed on the ignition interlock device. 
This consists of downloading the data logs 
from the tests and checking to see if the device 
was tampered with. All pass/fail results must 
be maintained. The data logs will also show 
whether the driver failed to submit to a 
random or rolling test. 
 
ADVANTAGES 

 Alcohol specific; no false positives 
 User friendly, easy to use 
 24/7 customer care 
 Toll free number; phones answered 

by real people 
 Reports available next day 
 Because of the small size, device 

fits in the hand comfortably. 
 
 

DISADVANTAGES 
This system required long time to reset. 
APPLICATION  

 This is great for parents, trucking  
companies, schoolBus drivers, airlines, 
tour bus companies and more. 

 This system is used in our car, as 
shown below 

 This system is also used in companies. 
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FUTURE SCOPE 
In this we save phone no. like Police station, 
Hospitals& Home so that if accident occurs 
then system will automatically calls to those 
phone numbers to inform about the accident to 
police station, Hospital & home 
CONCLUSION 
 
After developing this project, it prevents the 
no. of accidents occurs due to drunk & drive 
condition of the driver to make safety 
travelling which is very important. Also 
prevents the accident due to drunk with work 
condition of employ’s in company. This 
system is very inexpensive, easy to use & very 
simple. 
REFERENCES 

 A Monogram on Electronic circuit 
Design Principal 
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ANDROID PHONE 
CONTROLLED ROBOT 
By  Aniket Yeole, Sapana Bramhankar, Shital 
Patil 
 

ndroid smart phones are undoubtedly 
the most popular gadget these days. 
We can find various apps on the  

internet that exploit inbuilt hardware in these 
mobile phones,such as Bluetooth and Wi-Fi ,to 

control other devices. In this paper we have 
presented a robot that can be controlled using 
an app running on an android phone. The 
control commands are sent via bluetooth and 
the robot has certain features like controlling 
the speed of the otor,sensing and informing the 
phone about the distance of the robot from the 
nearest obstacle also send information about 
the direction in which it is moving.  
Keywords—bluetooth, android 
 
I. INTRODUCTION 
The project aims in designing a Robot that can 
be operated using Android mobile phone. The 
controlling of the Robot is done wirelessly 
through Android smart phone using the 
Bluetooth feature present in it. Here in the 
project the Android smart phone is used as a 
remote control for operating the Robot. 
Android is a software stack for mobile devices 
that includes an operating system, middle ware 
and key applications. Android boasts a healthy 
array of connectivity options, including Wi-Fi, 
Bluetooth, and wireless data over a cellular 
connection (for example, GPRS, EDGE 
(Enhanced Data rates for GSM Evolution), and 
3G). Android provides access to a wide range 
of useful libraries and tools that can be used to 
build rich applications. In addition, Android 
includes a full set of tools that have been built 
from the ground up alongside the platform 
providing developers with high productivity 
and deep insight into their applications. 
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Bluetooth is an open standard specification for 
a radio frequency (RF)-based, short-range 
connectivity technology that promises to 
change the face of computing and wireless 
communication. It is designed to be an 
inexpensive, wireless networking system for 
all classes of portable devices, such as laptops, 
PDAs (personal digital assistants), and mobile 
phones. It also will enable wireless 
connections for desktop computers, making 
connections between monitors, printers, 
keyboards, and the CPU cable-free.  
The controlling device of the whole system is 
a Microcontroller. Bluetooth module, DC 
motors are interfaced to the Micro-controller. 
The data received by the Bluetooth module 
from Android smart phone is fed as input to 
the controller. The controller acts accordingly 
on the DC motors of the Robot. The robot in 
the project can be made to move in all the four 

directions using the Android phone. 
II. BLOCK DIAGRAM: 

 
III. CIRCUIT AND WORKING: 
 
Fig.1 shows circuit diagram of the android 
phone controlled 
robot .The circuit is built around an Arduino 
UNO board(BOARD1),ultrasonic transceiver 
module HC-SR04, Bluetooth module JY MCU 
BT,motor driver L293D(IC1),DC motors 
M1and M2, and a few common components. 
The circuit uses two 9V batteries-one to power 
the Arduino board and the other to power the 
motors. regulated 5V supply for the rest of the 
circuit is provided by the Arduino board itself. 

LED on the board indicates presence of power 
supply. 
A. BLUETOOTH MODULE 
Bluetooth module JY MCU BT used in the 
project can be connected to any device,via 
built in UART interface to communicate with 
other Bluetooth -enabled devices such as 
mobile phones, handheld computers and 
laptops. The module runs on a 3.6V to 6V 
supply. 
B.ULTRASONIC TRANSRECEIVER 
MODULE 
Ultrasonic transceiver module HC-SR04 uses 
sonar, like bats and dolphins, to determine 
distance to an object. It offers 
excellent non-contact range detection of 2cm 
to 400cm with high accuracy and stable 
readings in an easy-to-use package. It comes 
complete with an ultrasonic transmitter and a 
receiver module. 
C.ARDUINO UNO BOARD 
Arduino is an open source electronics 
prototyping platform based on flexible,easy-
to-use hardware and software. It is intended 
for artists ,designers ,hobbyists and anyone 
interested in creating interactive objects or 
environments. 
Arduino UNO is a board based on Atmega328 
microcontroller. 
It has 14 digital I/o pins, six analogue inputs, a 
USB connection for programming the on-
board microcontroller, power jack,an ISCP 
header and a reset button. it is programmed 
using Arduino programming language using 
Arduino development environment. 
 
 IV. APPLICATION & ADVANTAGE:  
1. The robot is small in size so can be used for 
spying. 
2. This robot can be used in the borders for 
disposing hidden land mines. 
3. The robot can be used for reconnaissance or 
surveillance. 
V. CONCLUSIONS 
Although this research is still in an early stage 
of development, it has already proven to 
succeed in several of its goals. The operating 
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system of smart phone is android, and it can 
develop effective remote control program . At 
the same time ,this program uses bluetooth 
connection to communicate 
with robot. It has proven to allow for 
meaningful two-way communication between 
the Android phone and the robot 
which would allow a non-expert to interact 
with and adjust the functionality of a system 
which uses Arduino UNO, a single board 

micro-controller intended to make the 
application of interactive objects or 
environments more accessible. 
 
VI. REFERENCES 
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ANDROID  
VERSION HISTORY 
 
By Nilesh Ghuge, E&TC Department, SITRC 
 

he version history of the Android 
mobile operating system began with the 
release of the Android beta in 

November 2007. The first commercial version, 
Android 1.0, was released in September 2008. 
Android is under ongoing development by 
Google and the Open Handset Alliance 
(OHA), and has seen a number of updates to 

its base operating system since its initial 
release. 
Since April 2009, Android versions have been 

developed under a confectionery-themed code 
name and released according to alphabetical 
order: Cupcake (1.5), Donut (1.6), Eclair (2.0–
2.1), Froyo (2.2–2.2.3), Gingerbread (2.3–
2.3.7), Honeycomb (3.0–3.2.6), Ice Cream 
Sandwich (4.0–4.0.4), Jelly Bean (4.1–4.3), 
and KitKat (4.4). On 3 September 2013, 
Google announced that 1 billion activated 
devices now use the Android OS worldwide. 
The most recent major Android update was 
KitKat 4.4, which was released to commercial 
devices on 22 November 2013, via an OTA 
update. 
Android alpha 
There were at least two internal releases inside 

Google and the OHA before the Android beta 
was released in November 

2007. For the milestones in internal releases, 
names of fictional robots were chosen, with 
various releases code-named "Astro Boy", 
"Bender" and "R2-D2". Dan Morrill created 
some of the first mascot logos, but the current 
green Android logo was designed by Irina 
Blok. The project manager, Ryan Gibson, 
conceived of the confections naming scheme 
that has been used for the majority of the 

public releases, starting with Android 1.5. 
Android beta 
The Android beta was released on 5 November 
2007, while the software development kit 
(SDK) was released on 12 November 2007. 
The 5 November date is popularly celebrated 
as Android's "birthday". Public beta versions 
of the SDK were released in the following 
order: 
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 16 November 2007: m3-rc22a  
 14 December 2007: m3-rc37a  
 13 February 2008: m5-rc14  
 3 March 2008: m5-rc15  
 18 August 2008: 0.9 
 23 September 2008: 1.0-r1 

 
Hardware requirements 
The main hardware platform for Android is the 
32-bit ARMv7 architecture. The Android-x86 
project provides support for the x86 
architecture, and Google TV uses a special x86 
version of Android. In 2012, Intel processors 
began to appear on more mainstream Android 
platforms, such as phones. In 2013, Freescale 
announced support for Android on its i.MX 
processor, specifically the i.MX5X and 
i.MX6X series. 
Minimum hardware requirements have been 
upgraded in steps over time, with the new 
Android versions releases. Original minimums 
were 32 MB of RAM, 32 MB of Flash 
memory, and a 200 MHz ARM architecture 
(ARMv5) processor. As of October 2011 and 
version 4.0, a graphics processing unit (GPU) 
that supports OpenGL ES 2.0 hardware 
acceleration is mandatory. regardless of 
whether applications directly use the OpenGL 
ES or not. 
 
Version history by API level 
Android 1.0 

 Android Market application download 
and updates through the Market 
application  

 Web browser to show, zoom and pan full 
HTML and XHTML web pages – 
multiple pages show as windows 
("cards")  

 Camera support – however, this version 
lacked the option to change the camera's 
resolution, white balance, quality, etc.  

 Folders allowing the grouping of a 
number of application icons into a single 
folder icon on the Home screen  

 Access to web email servers, supporting 

 

POP3, IMAP4, and SMTP  
 Gmail synchronization with the Gmail 

application  
 Google Contacts synchronization with the 

People application  
 Google Calendar synchronization with the 

Calendar application  
 Google Maps with Street View to view 

maps and satellite imagery, as well as find 
local business and obtain driving 
directions using GPS  

 Google Sync, allowing management of 
over-the-air synchronization of Gmail, 
People, and Calendar  

 Google Search, allowing users to search 
the Internet and phone applications, 
contacts, calendar, etc.  

 Google Talk instant messaging  
 Instant messaging, text messaging, and 

MMS  
 Media Player, enabling management, 

importing, and playback of media files – 
however, this version lacked video and 
stereo Bluetooth support  

 Notifications appear in the Status bar, 
with options to set ringtone, LED or 
vibration alerts  

 Voice Dialer allows dialing and placing of 
phone calls without typing a name or 
number  

 Wallpaper allows the user to set the 
background image or photo behind the 
Home screen icons and widgets  

 YouTube video player  
 Other applications include: Alarm Clock, 

Calculator, Dialer (Phone), Home screen 
(Launcher), Pictures (Gallery), and 
Settings  

 Wi-Fi and Bluetooth support  
 
Android 1.5 Cupcake 

 Support for third-party virtual 
keyboards with text prediction and user 
dictionary for custom words  

 Support for Widgets – miniature 
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application views that can be 
embedded in other applications (such 
as the Home screen) and receive 
periodic updates  

 Video recording and playback in 
MPEG-4 and 3GP formats  

 Auto-pairing and stereo support for 
Bluetooth (A2DP and AVRCP profiles)  

 Copy and paste features in web 
browser  

 User pictures shown for Favorites in 
Contacts  

 Specific date/time stamp shown for 
events in call log, and one-touch access 
to a contact card from call log event  

 Animated screen transitions  
 Auto-rotation option  
 New stock boot animation  
 Ability to upload videos to YouTube  
 Ability to upload photos to Picasa  

 
Android 2.0 Eclair 

 Expanded Account sync, allowing 
users to add multiple accounts to a 
device for synchronization of email and 
contacts  

 Microsoft Exchange email support, 
with combined inbox to browse email 
from multiple accounts in one page  

 Bluetooth 2.1 support  
 Ability to tap a Contacts photo and 

select to call, SMS, or email the person  
 Ability to search all saved SMS and 

MMS messages, with delete oldest 
messages in a conversation 
automatically deleted when a defined 
limit is reached  

 Numerous new camera features, 
including flash support, digital zoom, 
scene mode, white balance, color effect 
and macro focus  

 Improved typing speed on virtual 
keyboard, with smarter dictionary that 
learns from word usage and includes 
contact names as suggestions  

 Refreshed browser UI with bookmark 

thumbnails, double-tap zoom and 
support for HTML5  

 Calendar agenda view enhanced, 
showing attending status for each 
invitee, and ability to invite new guests 
to events  

 Optimized hardware speed and 
revamped UI  

 Support for more screen sizes and 
resolutions, with better contrast ratio  

 Improved Google Maps 3.1.2  
 MotionEvent class enhanced to track 

multi-touch events  
 Addition of live wallpapers, allowing 

the animation of home-screen 
background images to show movement  
Android 3.0 Honeycomb 

 Optimized tablet support with a new 
“holographic” user interface  

 Added System Bar, featuring quick 
access to notifications, status, and soft 
navigation buttons, available at the 
bottom of the screen  

 Added Action Bar, giving access to 
contextual options, navigation, 
widgets, or other types of content at the 
top of the screen  

 Simplified multitasking – tapping 
Recent Applications in the System Bar 
allows users to see snapshots of the 
tasks underway and quickly jump from 
one application to another  

 Redesigned keyboard, making typing 
fast, efficient and accurate on larger 
screen sizes  

 Simplified, more intuitive copy/paste 
interface  

 Multiple browser tabs replacing 
browser windows, plus form auto-fill 
and a new “incognito” mode allowing 
anonymous browsing  

 Quick access to camera exposure, 
focus, flash, zoom, front-facing 
camera, time-lapse, and other camera 
features  

 Ability to view albums and other 
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collections in full-screen mode in 
Gallery, with easy access to thumbnails 
for other photos  

 New two-pane Contacts UI and Fast 
Scroll to let users easily organize and 
locate contacts  

 New two-pane Email UI to make 
viewing and organizing messages more 
efficient, allowing users to select one 
or more messages  

 Support for video chat using Google 
Talk  

 Hardware acceleration  
 Support for multi-core processors  
 Ability to encrypt all user data  
 HTTPS stack improved with Server 

Name Indication (SNI)  
 Filesystem in Userspace (FUSE; kernel 

module)  
Android 4.1 Jelly Bean 
Smoother user interface:  
 Vsync timing across all drawing and 

animation done by the Android 
framework, including application 
rendering, touch events, screen 
composition and display refresh  

 Triple buffering in the graphics 
pipeline  

 Enhanced accessibility  
 Bi-directional text and other language 

support  
 User-installable keyboard maps  
 Expandable notifications  

 Ability to turn off notifications on an 
application-specific basis  

 Shortcuts and widgets can 
automatically be re-arranged or re-
sized to allow new items to fit on home 
screens  

 Bluetooth data transfer for Android 
Beam  

 Offline voice dictation  
 Tablets with smaller screens now use 

an expanded version of the interface 
layout and home screen used by 
phones.  

 Improved voice search  
 Improved camera application  
 Google Wallet (for the Nexus 7)  
 High-resolution Google+ contact 

photos  
 Google Now voice assistant and search 

application  
 Multichannel audio  
 USB audio (for external sound DACs)  
 Audio chaining (also known as gapless 

playback) 
 Stock Android browser is replaced with 

the Android mobile version of Google 
Chrome in devices with Android 4.1 
preinstalled  

 Ability for other launchers to add 
widgets from the application drawer 
without requiring root access.       
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Artificial Bee Colony (ABC) Algorithm 
By  Prof.Mayur Ingale, Department of E&TC, SITRC, Nashik 

 
 

he Artificial Bee Colony (ABC) 
algorithm is a stochastic, population-
based evolutionary method proposed by  

Karaboga in the year 2005. ABC algorithm is 
simple and very flexible when compared to 
other swarm based algorithms. This method 
has become very popular and is widely used, 
because of its good convergence 
properties.The intelligent foraging behavior of 
honeybee swarm has been reproduced in 
ABC.Numerous ABC algorithms were 
developed based on foraging behavior of 
honey bees for solving optimization, 
unconstrained and constrained problems. A 
system of comparisons and descriptions is 
used to designate the importance of ABC 
algorithm, its enhancement, hybrid approaches 
and applications. 
Computational researchers have been greatly 
interested in the natural sciences as source of 
modeling examples. This find various 
swarming behaviors in nature such as honey 
bees, bird flocking, ant colonies, animal 
herding, and many more. Many researchers 
have been influenced by the behaviors of these 
biological entities and phenomena. Swarm  

 
intelligence models the population of 
interacting agents or swarms that are able to 
self-organize, which gave birth to swarm 
intelligence and population based algorithms 
such as Ant Colony Optimization, Particle 
Swarm Optimization, Fish Schooling, Bee 
Colony Optimization etc. In computational 
intelligence, algorithms based on swarm 
behavior have been developed and 
successfully applied to solve computational 
and complex problems in different areas. 
Honey bees are one of the most well studied 
social insects, many studies have been 
developed based on the different bee 
behaviors. Interaction between insects 
contributes to the collective intelligence of the 
social insect colonies.Artificial Bee Colony 
(ABC), a swarm intelligence based algorithms 
was introduced by [Karaboga D (2005)], 
inspired by the intelligent behavior of honey 
bees.  
 
The main steps of the algorithm are given 
below: 
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 Initial food sources are produced for all 
employed bees  

 REPEAT  
 Each employed bee goes to a food 

source in her memory and determines a 
neighbour source, then evaluates its 
nectar amount and dances in the hive 

 Each onlooker watches the dance of 
employed bees and chooses one of 
their sources depending on the dances, 
and then goes to that source. After 
choosing a neighbour around that, she 
evaluates its nectar amount. 

 Abandoned food sources are 
determined and are replaced with the 
new food sources discovered by scouts. 

 The best food source found so far is 
registered.  

 UNTIL (requirements are met)  

Application to real-world 
problems 
Unconstrained numerical optimization 
problems   

Constrained optimization problems  

Neural network training  

structural optimization 

optimal multi-level thresholding, 

 MR brain image classification 

 cluster analysis 

 face pose estimation 

 2D protein folding 
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The links given below are useful for various GATE preparation, Mtech, MS and PHD admisssion 
after B.E., for seeking job after engineering, previsous placement papers of various well known 
multinational industries in india etc. 
 
This link is very essential for prepation of GATE 
(Graduate Aptitude Test) exam. This link contain 
all the updates and important information 
regarding GATE such as  
(i) Change in format of question papers of GATE 
and previous GATE qustion papers 
(ii) Cut off score, fees and stipend of various IITs 
and NITs with rules for taking admission to 
Mtechn MS and PHD. 
(iii) Ranking for best colleges in India for Mtech, 
MS and PHD admission 
(iv) Key point for GATE prepapation, Discussion 
and experiences of previous GATE toppres, 
GATE score calculator, Government jobs on the 
basis of GATE score etc. 
 

 
 
 
http://www.inspirenignite.com/ 
 

This link is important for providing all the job 
updates such as 
(i) Vacancies of governament, private sector, 
IT/software jobs, core technical job, defence jobs, 
research jobs, BPO jobs, MBA jobs, jobs above 5 
lac package, walk in interview schedule, teching 
jobs, jobs for experienced person etc. 
(ii) By pressing to jobs tab in home page you can 
find the recent placement vacancies by cources 
and also by job location you desired. 
(iv) Placement papers of hundreds of government 
and private multinational companies can be easily 
found here by pressing placemnt papares tab. 
(v) By pressing career and courses tab you can 
obtain the interview tips, GD tips and mock tips, 
resume tips, well known training institutes 
forsoftware courses in India, help for study in 
abroad, information, updates and question papares 
of GATE, CAT, GRE, GMAT, Bank PO, 
Defence, Civil services, TOEFEL etc. 
 

 

http://www.freshersworld.com/  
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CampusGate helps you clear various competitive 
exams like CAT, Campus Placements, Bank 
exams etc with ease.  Not only did we discuss lot 
of shortcut techniques, we also provided enough 
problems for practice.  Read theory and study the 
solved examples.  This site strengthens your 
understanding of basics and forms strong 
foundation. Please remember.  You can get the 
best out of this site, only when you practice the 
questions.  

This link contain all the essential tips for interview 
such as 

(i) Practice test papers of aptitude and technical of 
various government and private multinational 
companies. 

(ii) Interview questions for technical interview and 
topics of Group discussion 
 

 

 

http://www.campusgate.co.in 
 

Indiabix contain the information and test papars 
for interview. Following topics of interview are 
covered by this site such as General Aptitude, 
online test, puzzles, technical interview- short 
answers, general knowledge, verbal and 
reasoning, prgramming etc. 
 

http://www.indiabix.com 
 

75



 
 
 
 
 
 
 

        
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I am in E&TC? 
 



 
 
 
 
Why I am in E&TC? 

By Prof. Kundankumar Saraf, E&TC, SITRC 

What is electronics and communication engineering? What is its scope? Scope of electronics and 
communication engineering or EC engineering is huge because modern technology uses electronics, 
chips, transistors, fibre optics etc and you know that an EC engineer deals with all of these. Scope of 
EC engineering is vast that it is applied in every field. The development of the world that includes 
every area such as telecommunication, satellite, microelectronics, technology etc are all based on 
electronics engineering. Electronics has also helped in developing health care, automation, signal 
processing etc. 

 
Few fields where electronic engineers get placed are : 

 In medical field- Almost all medical equipments are electronic and hence for the installation 
and maintenance of those equipments.  

 In automobile- The speed dial, air bag systems etc are all based on electronics.  

 In modern equipments- For the production, maintenance and repair of computers, laptops, 
 tabs, mobiles etc.  

 In communication- Radio, Telephones etc.  

 In government and private companies- Installation, operation and maintenance of electronics 
equipments and systems.  

 Defence- For design and development of complex devices and systems for signal processing 
and telecommunication.  

 Space and other research Organisations- For design and development of complex devices and 
systems for signal processing and telecommunication.  

 Electronic industries- Design and fabrication of devices, embedded systems, electronic 
equipments etc.   

 Process industries- For instrumentation and control of electronic devices.  

 IT companies- Well preferred as IT professionals.  

 Manufacturing- PCB, IC etc.  

 

A lot of EC students end up in software companies. During one's course try to understand the 
concepts and go in depth that will help you get into a core company. The fact i understood is that 
one's profile should be good. Every student undergoes internship during their course and for you to 
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be outstanding and to get an upper hand in placements it is always better to do internship abroad 
during your engineering course.  In India many companies hire EC engineers. Try to go for 
multinational companies if possible. You can get into these companies if you have a good profile and 
always visit their official sites for any notifications for vacancies. 
 I will mention a few companies who require EC engineers: 

1. TOSHIBA  

2. LG  

3. SAMSUNG  

4. SONY ERICSON  

5. NOKIA  

6. PHILIPS  

7. PANASONIC  

8. RAILWAY DEPARTMENTS etc  

I haven't mentioned any IT companies because every IT companies such as TCS, Infosys etc hire EC 
engineers. You can also go for higher studies to make your career strong. You can go for MS or 
MBA according to your taste. MS is mainly engineering and research whereas MBA is management. 
Doing MS in countries such as US or UK is too high. You can choose according to your taste. You 
can also do post graduation cheaply but with more value. 

Introduction 
Electronics, particularly computer usage coupled with recent space age, has by this time already crept 
into every sphere of human activities. Every industry, institution & organization feels the need for an 
Electronics Engineer. Today’s world is very much for and of the Electronics & Communication 
Engineers. Advanced countries in the world have gone to such depths of Electronics today that an 
Electronics Engineer is indispensable in every front. 

 

Opportunity in this highly sophisticated and advanced branch of engineering is just immense. 
Electronics is now a part of our everyday life, from our pocket FM radio to televisions, computers, 
mobile phones and even the high-end satellites that process and send images. 

Definition: 
Electronics and communication engineering is an engineering discipline which uses the scientific 
knowledge of the behavior and effects of electrons to develop components, devices, systems, or 
equipment that uses electricity as part of its driving force. The engineering field encompasses many 
subfields including those that deal with power, instrumentation engineering, telecommunications, 
semiconductor circuit design, and many others. 
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Core subjects: 

Electromagnets, electronics, electrical circuits and machines, signals and systems, digital signal 
processing, microprocessors and embedded systems, communications systems, optical systems and 
VLSI. 

HIGHER EDUCATION: 

After completing Btech/B.E, students can opt for M.tech/M.S in various subjects such as fiber optics 
and light waves, micro electronics &VLSI design, RF and microwaves, telecommunication systems, 
visual information and embedded systems. 

Job prospects: 

There are plenty of jobs for skilled electronics engineers with post secondary qualifications. An 
electronics engineer can get a job in the Central Government, State Governments and their sponsored 
corporations in public enterprises and the private organizations like All India Radio, Indian 
Telephone Industries, MTNL, AIR, Civil Aviation Department; Post and Telegraph Department; Co-
ordination Department, National Physical Laboratory, Bharat Electronics Limited, Development 
Centers in various States etc. dealing in manufacture, sales and services of electronics consumer 
goods and appliances. Electronics engineers are also absorbed into the entertainment, transmission 
industry, research establishments, and defence. They can also take up teaching and research in one of 
the many engineering colleges in India or abroad. 

Top recruiters: 

PSUs such as BEL, DRMC and MNCs such as Siemens, Texas instruments, Intel, Nvidia, Philips 
electronics, Motorola, Samsung and Flextronics. DRDO, ISRO and IT companies like Infosys, TCS, 
Wipro, Accenture, HCL Technologies and Tech Mahindra also recruit Electronic engineers. 

Pay: 

Earnings of an electronic engineer vary with market demand and among organisations. Working 
experience, qualifications, ability are important factors in determining the pay level. The trainee 
engineer earns Rs 20,000- 30,000 per month. A middle level technical professional gets Rs 70,000- 
80,000 a month. A senior manager earns Rs 1.5 lakh a month. 

Skills: 

Strong logical and analytical skills, problem solving skills and must have a creative thought and 
should be aware of the developments in the technology. 

Seats… Counseling trends: 

EAMCET: 
Seats: 62570 

If we analyse the trends of last year EAMCET counseling, ECE seat in government colleges for the 
open category in the AU region has come till 400th rank and in OU region till 350th rank and SVU it 
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was 600. If we consider newly established government colleges, ECE seat is available for even below 
4000 rank. To get a seat in top private engineering colleges, rank below 7500 is required. 

AIEEE: 
Seats: Around 1300 
To get a seat in NIT, Warangal, all India rank below 2800 in essential. For admission to BITS, 4000 
rank is required. If you are ready to join in any other NIT in the country, AIEEE rank of 8000-10000 
is sufficient (As per 2009 counseling). 

IITs: 
Seats: Around 370 
For a seat in IITs, IIT JEE rank below 1500 is essential. 

Other institutes: 

SRM University in kancheepuram dist ,Tamil Nadu 
Electrical and Communication -300seats 
Telecommunication-120 seats 
website: www.srmuniv.ac.in 

Lovely professional university in phagwara, Punjab 
Electronics and communication-90 seats 
Website: www.lpu.in 

Institute of Technical Education and Research, Bhubaneswar, Orissa 
Electronics and Communication-240 
Website: www.iter.ac.in 

Manav rachna international university in Faridabad, Haryana 
Electronics and communication-420 seats 
Website: www.manav-rachna-college –of-engineering.mrei.ac 

Vellore Institute of Technology in Vellore, Tamil Nadu 
Website: www.vit.ac.in  
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Ajinkya  Patare 
Spectrum Planning Services 

Mahesh  Gaikwad  
Spectrum Planning Services 

Suraj  Unde 
Spectrum Planning Services 

Rohit Paithankar 
Spectrum Planning Services 

Aakash Shah  
Spectrum Planning Services 

Suyash Dwivedi 
Spectrum Planning Services 

Vaibhav Deshmukh 
Spectrum Planning Services 

Abhishek Patil 
Spectrum Planning Services 

Anup Nair 
Spectrum Planning Services 

Ajinkya Patare 
Rishabh Instruments Pvt. Ltd 

Rahul Tungar 
Rishabh Instruments Pvt. Ltd 

Hussain Merchant 
Rishabh Instruments Pvt. Ltd 82



 
 
 
 

Priyanka Jadhav 
Infosys BPO Ltd. 

Vaibhav Deshmukh 
Infosys BPO Ltd. 
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