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Ministry of Micro, Small and Medium Enterprises (MSME)

Interactive session on
“Entrepreneurship and Innovation as Career Opportunity
27 September, 2019.

Objective of the event: To create Entrepreneurship Culture
Venue: Seminar Hall, Narula Institute of Technology
Speakers

1) Mr. Sitanath Mukhopadhyay
Asistant Director, MSME-DI, Ministry of MSME, Kolkata
2) MD Afnan Kayal
Managing Partner- Accel Creatives Digital Solution
Number of participants: 267

Description of the Event:

MHRD-IIC section of Narula Institute of Technology as a part of
Innovation Campaign Activities in Collaboration with the
Entrepreneurship Development Cell (EDC) of Narula Institute of
Technology, organized an Interactive session on “Entrepreneurship
and Innovation as Career Opportunity” with an aim to create
Entrepreneurship Culture in the Institute on 27" September, 2019.

The Honorable Speakers include were Mr. Sitanath Mukhopadhyay,
Asistant Director, MSME-DI, Min of MSME, Kolkata and MD Afnan
Kayal, Managing Partner- Accel Creatives Digital Solution.

Total 267 students and faculty participated in the session. They
interacted with the experts to clear their doubts regarding an

alternative career in Entrepreneurship.

Experts were very happy about the initiative taken by an educational
Institute like ours, and extended their hearty warm wishes to carry
forward this effort towards fulfilment of the purpose of introducing
entrepreneurship in educational institutes. They have also given their
words towards extending all kinds of help and support for

implementing entrepreneurship culture in the Institute in the future

also.

\ NARULA
1?.!!ﬁlnn§ Road, Agarpars,
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Mr. Sitanath Mukhopadhyay giving the session Dated: 27 Sept 2019

PV . g . {
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MD Afnan Kayal, Managing Partner- Accel Creatives Digital Solution being felicitated
by Dr. Sumit Chabni, 27 Sept 2019
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Report
On
Industrial Visit To

CENTRAL TOOL ROOM AND
TRAINING CENTER

under Ministry of
MSME,BONHOOGLY

ON
11th NOVEMBER, 2019

Organised by
ECE Dept, Narula Institute of Technology

e t:?lmm Road, Agarpatd
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One day Industrial Tour to MSME (Micro, Small and Medium Enterprises)
Central Tool Room and Training Centre, at Bonhoogly was organized by
ELECTRONICS & COMMUNICATION ENGINEERING DEPARTMENT OF
NARULA INSTITUTE OF TECHNOLOGY on 11* November, 2019.

Total 38 students from ECE 2nd year and 34 year and 2 faculty members
attended the industrial visit.

After a cordial welcome inside the institute Mr. Rama Rao, the officer in charge
at MSME tool room interacted with the students and gave an idea regarding
various training program, and the industrial job carried out there.

After a small tea break Ms. Saswati Dolai and Mr. Saubhagya Ranajan Malik,
trainer of that institute gave a brief knowledge of recent trends in advanced
computer and networking, industrial automation, PLC and their various
Applications in VLSI and embedded system, Robotics and IoT.
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They also discussed about the utility of MATLAB software in generation and
analysis of signal and highlighted LABVIEW (Laboratory virtual
instrumentation Engineering work bench) software mostly used in Automated
Product design and Automated Manufacturing test of a component/sub-
system/system in the current era.
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After the lectures the students were taken on industrial tour by Mr. Laxmi
narayan, another expert of that industry, where the students saw different
machines, raw material and the manufacturing processes.

The visit was really beneficial for the students and they got invaluable real
exposure of precision tooling in the area of tool and die making.

&)
Principal v
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MEDILABZ work on the development of product related to
Medical/Biomedical Applications - TISSUE FLOTATION BATH

ansrze2t HIS Group Education initatives Maii - Fwa. Minutes of meeting

\“s RUPA SAHA <rupa saha@nit.ac.in>

Ji8 GRDLP
P

Fwd: Minutes of meeting.

SANDHYA PATTANAYAK <sandhya pattanayak@nit.ac.in> Tue, Mar 23, 2021 at 5:30 PM
To: RUPA SAHA <rupa.saha@nit.acin>

SR—

-~ Forwanded message ———- ¢
From: Shekhar Ray <mediabz2012@gmall com> $
Date: Sat, Jan 25. 2020 at 9:11 PM

Subjsct: Minutes of meeting.

To: SANDHYA PATTANAYAK <sandhya patianayak@nit ac.in>

Cc: Narula Mech Dr.Sumit Chabri. <head_me nit@jisgroup org>, BANSARI DEB MAJUMDER
<bansar debmajumder@nit ac.in>

Madam,
Please find here the minutes of meeting of 22/01/2020 with your students-
1. Testing of tissus fiotation bath will be done within this week with alf parameters and this will be done with the recent
fabricated mode! only.
Z,Wmmdmemmndﬁnuemmm.anmﬂmﬂduhnmlbcmﬂediorﬁ:suaﬂoﬂaﬁm
blmboaausalhe\hodnugnMmmhkknmdmlbelmmmubfmmadamdmxndmmm
will be done in autocad 2D /3D .
3. A normal water bath with PID control will be designed in this week in autocad. The design will be discussed with the
fabricators and after that it will be finalized and fabricated. Mr. arka will submit the details of controlier size to Mr
dinobondhu, so that he can design accurately.
Mr.ukawipmvidelhedcmisofpidmnlm!erlnMEDlLABllo!hanhsyeunpmdmeﬂ\nmmdhandmm
material to Mr. arka for assembling the same. All other for like . insulator and other

ials will .be d to within 7-10 days of finalizing the list.
44Udolmowa(ﬁbamﬁlbamofSSWiTHPG.YCARBOMTEIMTERIALS,Fo'covmnmcnngbdhﬁdvdﬂbe
prepared with S8 only..
S. For stirred water bath, Stirrer design be done extra.
6. For serological bath the design will be totally different.
7. water distiliation unit- Mr. Dinobondhu will provide the details of the condenser required for water distillation unit. After
that he will convey the same to Mr. arka and then Mr. arka will submit his list of materials to assemble the water distillation
unit. The mechanical structure of the water distiflation unit will be finalized by Mr. Dinobondhu..
Phauﬁnaltzewmsuﬁngmm1(}14mdFabnay~2020mdMommmum.
wgmmmmﬁm‘ngdneallmedwgns,lmalmb.shouubtmidymhmymmlhadmtmmh
student must sit ioguhsraﬁor10-1Zdaysotmm&\9.mmmwmwmmmtmwshwmwmm

guidance. ]

Please feel free to communicate with me if you have any doubts.
With regards,

Shekhar ray.

Medilabz,

Kolkata.

N
INSTITUTE OF TECHNOLOGY

vil. Nileugi Road. Avarnara. Kol-10¢
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Fwd: Report of Tissue Flotation Bath

Forwarded message
From Atmadeep Dey <atimudeen | 7O@ gl com>
Date: Thu. Feb 20, 2020 at 11 15PM
Sutyect Report of Tiasue Flotaton Bath

To. Shekhar Ray <mediabz2012@gmed com>, <sandhya pattana Pt ac >, Head EIE NIT
<head_ee sisgioun org> DEBALINA CHATTERJEE <debulinachatteqes 1 1@ com>
<oad me roup org>, <dinobandnud 3@amail com> . Arka Majumdar <arka? Mrockrmapmaar@aman com>

Cc <jkdas | @yahoo

Respected SirMadam/Teammates
As of 2010272020, we have successiully completed the assigned project “Tissue Floatation Bath * We

have performed the expariments mulliple times 1o come to the final conclusion that
1> Grade B PT100 sensor (small) accurately picks lemperature up to 40.degree Celsius after which # maintains an
emor of 1 5 degree Celsius
2> Grade B PT100 sensor (large) al higher lemperatures shows a deviation of 5. 8. degree Celsius
3> Finally Grade A PT100 sensor (large) shows accurate vakue up 1o 1 place after decmal at all temperatures

For purpose ses of B0 degree Celsius and lower have been considered The goal of
the expenment was successfully achieved under the presence of Shekhar S

We have crosschecked the values using a graded industrial grade thermormeter
Heaters also performed well Three microcontrofiers have been used and chacked (o delete all sorts of errors. We have
got the final nod from Shekhar Sir

Currently in cur possession

1) 1 pc Vertex4923+ Microcontroller

2) 1 pc VenexF4C Microcontrolles

3) 1pe JIGO Instruments Microcontrolier

4) 1 A-Grade PT100 sensor (large)

5) 18- Grade PT100 sensor (small)

6) 1 B-Grade PT100 sensor (large)

7) 1 small size sikcon rubber haater

8) 2 large size sicon rubber heater (2. 5x16) and (31x15)cm
9) SSR 1 pe

10) Wirn

11)MC8 1 pc

12) Miscellaneous parts

13) 6 pc S8 structured pars

All of these are kept in the Industrial Laboratory under EIE Department

Youts sncernly
Atmadip Dey
EIE Department
4th Year
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IEEE Geoscience and Remote Sensing Society Student (GRSS)
Branch Chapter

R

REPORT
ON

Inauguration of IEEE GRSS Student Branch
Chapter Followed By Technical Lecture Program

ECE Department
Narula Institute of Technology

26t February, 2020

The Inauguration of Narula Institute of Technology, IEEE GRSS Student Branch Chapter
under the aegis of ECE Department, followed by Technical Lecture program was organised
by ECE Department,Narula Institute of Technology with the collaboration of IEEE GRSS
Chapter, Kolkata Section, on 26™ February, 2020. The technical lecture topic was Data
Science. Around 100 students of ECE department participated in the program.

The program started with the Welcome address by Dr. Saradindu Panda, HOD, ECE Dept.,
Narula Institute of Technology. Then the dignitaries Prof. (Dr.) M.R. Kanijilal, Principal,
Narula Institute of Technology, Prof. (Dr.) B.Uma Shankar, Professor, ISI, Kolkata, Vice
Chairman, IEEE GRSS Kolkata Section , Prof. (Dr.) Ashish Ghosh, Professor, ISI, Kolkata,
Former Chairman, IEEE GRSS Kolkata Section , Prof. (Dr.) 1. K. Roy, Chairman of IEEE Kolkata
Section, Prof.(Dr.) S. C. Konar, Dean R & D, Narula Institute of Technology, Mrs. Nidhi Singh
, Registrar , Narula Institute of Technology had delivered their speech and enlightened upon
the perspective of IEEE, how students can connect with that society and how much it will be
helpful for their carrier

/ (s
= mmmormmowm

81, Nilgunj Road, Agarpara, Ke!-109
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Welcome adress by the Principal and other dignitaries
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After that the Official Inauguration of IEEE GRSS Student Branch Chapter Certificate was
done and Prof (Dr ) B.Uma Shankar and Prof (Dr.) Ashish Ghosh handed over the certificate
to Prof. (Dr.) M.R. Kanjilal, Principal, Narula Institute of Technology

Then Prof. (Dr) 8. Uma Shankar and Prof (Dr.) Ashish Ghosh were felicitated with a
memento as a token of honour

The Speaker of the Techmical Talk was Prof. (Dr.) Ashish Ghosh Professor, 151, Kolkata,
Former Chairman, IEEE GRSS Kolkata Section. He is now in charge of both ChapNet and
Ambassadors Programs of IEEE-GRSS. He elaborated on the fact that how beneficial Data
Science is which was rather the topic of the seminar and did motivate the students of 2™
and 3" year present there

Pagel13o0f 171



He delivered his lecture on the implementations of 10T in various fields. He illustrated the
very basic of data science, after collecting the data via sensors (The sensors mstalled in the
objects would provide the necessary signals) what we can do with that data, the difference
between real useful data and garbage data, how Data Science would be beneficial to
everyone. He explained it all by just giving an example of a simple digital wrist watch- which
would measure the heart rate from people of various age-groups to the control of electronic

instruments that are commonly used in a house

The program ended with the vote of thanks by Mr. Pranab Hazra, Assistant Prof., ECE
Department, Narula Institute of Technology

OF TECHNOLOGY

100
i $1, Nilguni Rosd, AgsTPATe. ¥ol-10
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Department of
Electronics & Telecommunication Engineering(ETCE)
of Jadavpur University

Industrial Training Report
Topic- Telephone Exchange, Jadavpur University

Venue- Communication Switching and Network Lab, ETCE Department,
Jadavpur University

Date- 18/12/2019
Time-10:00 AM - 1 PM

Organized by- ECE Department, Narula Institute Of Technology, Agarpara,
Kolkata

Today, seventeen students from ECE department (224 and 3™ year) of Narula
Institute of Technology has participated in an industrial training which was
held at Jadavpur University, Kolkata (ETCE department) based on mainly
Telecommunication Systems. The training session was guided by Ms.
Rimpi Datta, Assistant professor, ECE Department, Narula Institute of
Technology. |

K |

&y

i Y
NARULA INSTITUTE OF
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BASICS OF TELEPHONE EXCHANGE

Let us assume we have 8 offices which are assigned exchange codes as
shown above and an MTNL/BSNL number. All the phone is connected to a
single control unit called exchange. The codes assigned to the offices are
programmed in it. Now let's assume you are in Office 1 and want to ask your
subordinate at Office 8 for bringing some file. You will simply take your
phone and dial 24 (Code for office 8). Now the exchange will look up in its
database code 24 and immediately know that you want to talk to office 8
and will connect the line.

Again, for example you want to call your home and want to inform your
mother that you are going to be late today. You will simply dial 9 in your
phone and the exchange will connect you to MTNL/BSNL exchange and you
can dial the number to your home and proceed to talk to her (Subject to
condition she picks up the phone).

THE TELEPHONE EXCHANGE

There are three types of telephone exchanges that are mainly present in an
exchange.
» Omni 230 16 circuit: -

It is the most ancient of all, it was discovered in 1980s and the primary
instrument we were taught on. It was about the size of an full size
cupboard/almirah and can handle 5000 telephone lines at once.

» Coral ISBF 24 circuit: -

It was discovered in 2003 and was about the size of 1/4th of an almirah. It
can also handle about 5000 line at once but the size was much less. They
were stacked one over the another. That means for the same space on Omni
230 16 circuit it can handle 20000 lines!
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» Nec 32 circuit: -
It was procured in 2007 and was about the size of 1/8th of an almirah. It
can also handle about 5000 line at once. That means for the same space on
Omni 230 16 circuit it can handle 40000 lines.

INPUT POWER SUPPLY: -

It can run on 230 V AC supply. Besides it can also run on 48-volt battery.
The curious thing here is that the polarity of battery is reversed i.e ground is
connected to +ve of battery and +ve is connected to -ve side of battery. There
are two reasons for this arrangement.

1) It increases the life of battery as electrons are excessive in -ve side of
battery.

2) It protects the equipment in case of lightening.

The exchange uses Switched Mode power supply (SMPS) which divides the
voltage according to need of individual equipments in the exchange. It
basically changes AC to DC then again to AC step it down and then again to
DC. It then uses voltage divider to get required voltage.
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TYPES OF PERIPHERAL CIRCUITS CARDS: -
Telephone Line Card:

crourt | crevrt | crreurt (:)

PORTS

CIRCUIT | CIRCUIT | CIRCUIT O

General Layout of Telephone Line Card

Given above is a general layout for Telephone Line Card. No of circuit blocks
can differ from card to card and model to model. The circuit block shown
above consists of relay with other elements like memory etc.

They can be divided into categories according to the number of circuits per
cards. They are 8, 16, 24, 32 circuit cards. Each line card can support a
defined number of users (telephones) based on the number of circuits blocks
a card has. These cards have to be programmed to work.

When a user wishes to make a call, it takes the headset of telephone
equipment. When it does the relay in the Line card of that telephone goes to
CEM (Control Equipment Module) which gives a dial tone to user. Now when
he dials the number the CEM scans the number in its database and sends
ring to the circuit card of dialled telephone. The relay in it gets into "Burst
Mode" and gives ring to the concerned telephone using 75V 25Hz AC.

< Trunk Card: -

As you know each exchange can carry approximately 5000 lines. But
sometimes we require two or three exchanges for greater capacity or we
want to connect two exchanges. Here trunk card is used. They also have
circuit blocks according to the capacity they have

Basically, there are 4 types of Trunk Cards which are given below.

1) CO TRUNK

2) TIE TRUNK

3) E&M TRUNK (EAR AND MOUTH)
4) 2 MB LINK (E1)
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e Easy and quick to use

e Easy and available means of communication.
* Less expensive

* 3G and 4G facility

e No barrier

* Expensive to video calls and SMS
e Often use of threat
e Network problem

EPABX is nothing but the Electronic Private Automatic Branch Exchange).
This is nothing but a private branch exchange (PBX) us a telephone
exchange that serves a particular business or office, as opposed to one that
a common carrier or tele solution company operates for many businesses or
for the general public.

EPABX is nothing but the Electronic Private Automatic Branch Exchange).
This is nothing but a private branch exchange (PBX) us a telephone
exchange that serves a particular business or office, as opposed to one that
a common carrier or Telecommunication solution company operates for
many businesses or for the general public.

EPABX system is an impressive business solution to meet the office needs of
internal communication. It provides a business phone system that enables
switching internal calls between two or more persons on different extensions
on the same business phone connection. EPABX system solutions are
provided by office equipment suppliers who shall enable the service in an
organizational set up. Nowadays many business uses GSM EPABX because
it is a unique offering that eliminates delays caused due to wire line
feasibility checks & permissions. GSM is a portable, zero capital expenditure
solution that requires only a monthly rental without compromising on
quality benefits of a wire line connection.
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EPABX MACHINE
Advantages of GSM EPABX System
Sharing of Resources: -
Within an office set up, the employees can share phone lines. Several
extensions may be connected to a single phone line, thus reducing the
overall phone expenses. In case of external calls, they may be routed from a

single incoming mode and directed to the respective extension number from
there.

Easy Programming: -

The EPABX system is totally programmable. It facilitates complex
installation procedures and other integrated requirements for
communication.

Expandable System: -

With the growth of the company and the communication needs, the basic
network of business phone system can also be expanded easily without
much hassle.

Occupies Compact Space: -

The physical hub of an EPABX system is low profile and does not require
large space to be accommodated. Hence space constraints are not an issue.

Essential Standard Features: -

It offers several basic call features needed for office communication. Few of
them are given below.

. Auto Attendant

. Automatic ring back

. Call transfer

. Call waiting

. Conference call
Additional Features: -

These days, many fancy features are also being offered by the EPABX
systems which help in everyday office affairs.

. Alarms

. Remainders for meeting, appointments, etc.
. Music on hold

. Night service

. Do Not Disturb (DND)

IVR, Voice Mail, LCR: - 7~ © =

AN
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Supportive features like Interactive Voice response (IVR), Least Cost Routing
and Voice mail services not only increase the efficiency and productivity; but
also lower the expenses incurred in the office. Owing to many such facilities,
EPABX has become a requirement for intra-office communication between
departments or otherwise.

ISDN: -

SDN was first defined in the CCITT red book in 1988.The Integrated Services
of Digital Networking, in short ISDN is a telephone network-based
infrastructure that allows the transmission of voice and data simultaneously
at a high speed with greater efficiency. This is a circuit switched telephone
network system, which also provides access to Packet switched networks.

The model of a practical ISDN is as shown below.

B QoK

ISON

& & oX

SDN supports a variety of services. A few of them are listed below -

+ Voice calls

+ Facsimile

+ Videotext

+ Teletext

+ Electronic Mail

+ Database access

« Data transmission and voice

+ Connection to internet

« Electronic Fund transfer

+ Image and graphics exchange

¢ Document storage and transfer
« Audio and Video Conferencing
¢ Automatic alarm services to fire stations, police, medical etc.

Types of ISDN: -

Among the types of several interfaces present, some of them contains
channels such as the B nels or Bearer Channels that are used to
NN

Page2lof 171



transmit voice and data simultaneously; the D- Channels or Delta Channels
that are used for signalling purpose to set up communication.

The ISDN has several kinds of access interfaces such as -

« Basic Rate Interface (BRI)

« Primary Rate Interface (PRI)
¢ Narrowband ISDN

« Broadband ISDN

Basic Rate Interface (BRI)

The Basic Rate Interface or Basic Rate Access, simply called the ISDN BRI
Connection uses the existing telephone infrastructure. The BRI
configuration provides two data or bearer channels at 64 Kbits/sec speed
and one control or delta channel at 16 Kbits/sec. This is a standard rate.
The ISDN BRI interface is commonly used by smaller organizations or home
users or within a local group, limiting a smaller area.

Primary Rate Interface (PRI)

The Primary Rate Interface or Primary Rate Access, simply called the ISDN
PRI connection is used by enterprises and offices. The PRI configuration is
based on T-carrier or T1 in the US, Canada and Japan countries consisting
of 23 data or bearer channels and one control or delta channel, with
64kbps speed for a bandwidth of 1.544 M bits/sec. The PRI configuration is
based on E-carrier or E1 in Europe, Australia and few Asian countries
consisting of 30 data or bearer channels and two-control or delta channel
with 64kbps speed for a bandwidth of 2.048 M bits/sec. The ISDN BRI
interface is used by larger organizations or enterprises and for Internet
Service Providers.

Narrowband ISDN

The Narrowband Integrated Services Digital Network is called the N-ISDN.
This can be understood as a telecommunication that carries voice
information in a narrow band of frequencies. This is actually an attempt to
digitize the analog voice information. This uses 64kbps circuit switching.
The narrowband ISDN is implemented to carry voice data, which uses
lesser bandwidth, on a limited number of frequencies.

Broadband ISDN

The Broadband Integrated Services Digital Network is called the B-ISDN.
This integrates the digital networking services and provides digital
transmission over ordinary telephone wires, as well as over other media. The
CCITT defined it as, “Qualifying a service or system requiring transmission
channels capable of supporting rates greater than primary rates.” The
broadband ISDN speed is around 2 MBPS to 1 GBPS and the transmission
is related to ATM, i.e., Asynchronous Transfer Mode. The broadband ISDN
communication is usually made using the fibre optic cables. As the speed is
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greater than 1.544 Mbps, the communications based on this are
called Broadband Communications. The broadband services provide a
continuous flow of information, which is distributed from a central source to
an unlimited number of authorized receivers connected to the network.
Though a user can access this flow of information, he cannot control it.

ISDN is a telephone network-based infrastructure, which enables the
transmission of both voice and data simultaneously. There are many
advantages of ISDN such as -

« As the services are digital, there is less chance for errors.

« The connection is faster.

+ The bandwidth is higher.

« Voice, data and video - all of these can be sent over a single ISDN line.

The disadvantage of ISDN is that it requires specialized digital services and
is costlier. However, the advent of ISDN has brought great advancement in
communications. Multiple transmissions with greater speed are being
achieved with higher levels of accuracy.

N\ Principal
NARULA INSTITUTE OF TECHNOLOGY
R1, Nilgwnj Road, Agarpara, Kol-109
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Department of
Electronics & Telecommunication Engineering(ETCE)
of Jadavpur University

Industrial Training Report

Topic-IC Fabrication

Venue- [C Centre, ETCE Department, Jadavpur University
Date- 18/12/2019

Time-2:00PM - 5PM

Organized by- ECE Department, Narula Institute Of Technology, Agarpara,
Kolkata

Today, seventeen students from ECE department (204 and 3 year) of Narula
Institute of Technology has participated in an industrial training which was
held at Jadavpur University, Kolkata (IC Centre, ETCE department) based
on mainly fabrication of an integrated circuit. The training session was
guided by Ms. Rimpi Datta, Assistant professor, ECE Department, Narula
Institute of Technology.

All the students with Ms. Rimpi Datta in front of IC Centre

Microelectronics is a subfield of electronics. As the name suggests,
microelectronics relates to the study and manufacture (or microfabrication)
of very small electronic designs and components. Usually, but not always,
this means micro meter-scale or smaller. Microelectronic Engineering is the
premier nano processing, and nanotechnology journal focusing on
fabrication of electronic, photonic, bioelectronic, electromechanic and fluidic
devices and systems, and their applications in the broad areas of
electronics, photonics, energy, life sciences, and environment. ICs are only
practical when high production volumes are anticipated. Compared to the
original integrated circuit, which was a simple device with just a few

P (@

Principal
mmnmormmomv
P:#B}Y.:‘mi Road, Agarpara, Kel-109
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components, the number of components on today's' integrated circuits is
amazing. By the beginning of the twenty-first century, the Intel Pentium
chip had over 100 million transistors on it, with the total number of
components including resistors, capacitors, and conductors being even
larger. Mixed Signal Integrated Circuit is a kind of ICs where both Digital
and Analog ICs are combine on a single chip.Despite the advantages that
ICs provide us with, it have limitations some of which are: limited power
rating and it operates at low voltages also.

The silicon wafer is the material on which the integrated circuit will be
fabricated. The silicon wafer can be divided in different categories depending

on the nature of it's outer surface or it's shape also.

Classifications of IC’s:

a. According to the basis on their chip size:
I.  SSI: Small scale integration. 3 — 30 gates per chip.
II.  MSI: Medium scale integration. 30 - 300 gates per chip.
III.  LSI: Large scale integration. 300 - 3,000 gates per chip.
IV.  VLSI: Very large-scale integration. More than 3,000 gates per

chip.

b. According to method or techniques used in manufacturing:
I.  Thin and thick film ICs
II.  Monolithic ICs

III.  Hybrid or multichip JCs= ==
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Students of ECE Department

Dust free lab is a hypothetical concept but to minimize the number of dust
particles the lab must not contain any window, as dust will enter from
windows. But the lab must have doors, so to minimize the number of dust
particles entering the lab per opening the doors, the Pull Out doors are
being the most suitable for this case. For further minimizing the dust
particles density a number of pull out doors are placed in cascade and
zigzag position so that very little amount of dust particles can get into the

lab.

Processes of an IC fabrication: cleaning process, oxidation,
photolithography, diffusion, metallization, etching which was described very
nicely and briefly by sir so that we get an crystal clear idea about IC
fabrication.

Cleaning: The cleaning process is the removal of chemicals and
particles(photo resistant residues , metallic, organic etc) impurities without

altering or damaging the wafer surface or substrate.

Oxidation: Oxidation is the process by which a layer of silicon dioxide is
grown on the surface of a silicon wafer. Oxidation of silicon is achieved by
heating silicon wafers in an oxidizing atmosphere such as oxygen or water
vapor. Silicon has a very high band gap energy of 1.1eV , hence it is used at
high temperature. The function of a layer of silicon dioxide on a chip is
multipurpose. SiO2 plays an important role in IC technology because no
other semiconductor material has a native oxide which is able to achieve all

the properties of SiO2.
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Photolithography: Photolithography, is a patterning process in which a
photosensitive polymer is selectively exposed to light through a mask,
leaving a latent image in a polymer that can then be selectively dissolved to

provide patterned access to an underlying substrate.

Diffusion: Diffusion is the movements of impurity atoms in a semiconductor
material from higher concentration to lower concentration over a time. The

driving force of this movement is the concentration gradient.

Metallization: Metallization is a process of adding a layer of metal on the
surface of wafer. Metallization is the fabrication step in which proper

interconnections of circuit elements is made.

Etching: Selectively removing unwanted materials form the surface of

wafer in order to form holes. Etching is a chemical process.
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Students were listening the lecture in microelectronics lab
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Conclusion:

» An integrated circuit, or IC, is small chip that can function as an
amplifier, oscillator, timer, microprocessor, or even computer memory.
An ICis a small wafer, usually made of silicon, that can hold
anywhere from hundreds to millions of transistors, resistors, and
capacitors.

» Modern computing, communication, manufacturing, and transport
system including the internet all depends on the existence of the
integrated circuit.

» In IC fabrication process high power is required and the IC’s are not

flexible
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IEEE CAS Kolkata Section, Jadavpur University tTENSYMP
Student Meet
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IEEE CAS Kolkata Section
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IEEE CAS Kolkata Section
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IEEE CAS Kolkata Section
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IEEE CAS Kolkata Section
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IETE Student Forum (ISF)
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Tech Mahindra - Seminar
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20182019

Ministry of Micro, Small and Medium Enterprises (MSME)
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TETMAX Technologies
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IEEE CAS Kolkata Section
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IETE Student Forum (ISF)
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IETE Student Forum (ISF)
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Faculty participated and received Awardin Campus Connect Programme
conducted bylnfosys
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Faculty participated and received Awardin Campus Connect Programme
conducted bylnfosys
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Faculty participated and received Awardin Campus Connect Programme
conducted bylnfosys
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ECSC Student Chapter-
Seminar
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Tech Mahindra xSeminar
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20162017

Aspire Disruptive Skill Foundation (ADSF)
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IETE Student Forum (ISF)
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ECSC Students Chapter
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2015-2016
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ECSC Students Chapter
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IETE Student Forum (ISF)
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