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 CAS IN RADIO PHYSICS AND ELECTRONICS

 EARNS THE STATUS 
UGC NETWORKING CENTRE FOR RESEARCH AND TRAINING
The recommendation of the MHRD task force for Basic Scientific research in Universities as approved by the Government of India stated that “ There is a need to create 10 networking centres in basic sciences (two centres each in Physical science, Chemical Science, Life Science, Materials Science and Mathematical Science) in leading departments of Universities in different parts of the country to promote collaborative research, access to advanced facilities and imparting training in frontier areas. These centres should be supported on a long term basis in a substantial manner to enable them to realize internationally competitive status. The system of both Winter and Summer Schools must be supported. Each subject area of basic sciences may offer up to ten programs a year. There should be provision for Visiting Fellowships for faculties within the country.” 

The University Grants Commission accepted the guidelines proposed by the Empowered Committee for establishing the UGC Networking Centres. It was decided to identify three UGC networking Centres during the year 2007-2008, one each in Life Sciences, Physical Sciences and Chemical Sciences. 

Accordingly, proposals were invited from SAP departments indicating the areas of Summer/Winter schools, types of training, available infrastructure, laboratories, equipment etc as well as expertise of faculties, and awards and honours received by them. The proposals were considered by the Empowered Committee and after their scrutiny Centre of Advanced Study in Radio Physics and Electronics (CASRPE), University of Calcutta, was invited to make a presentation at the UGC office, New Delhi, on November 20, 2007. The Empowered Committee advised the CASRPE to submit a revised proposal specifying the number of intakes in each type of training, proposed plan of work, etc. 

The revised proposal submitted by CASRPE was given careful examination by the Empowered Committee, who decided to invite the representatives once again to meet them for further discussions. The date of the meeting was February 5, 2008. 

In the meeting the Empowered Committee informed that the Department of RPE has been selected as the Networking Centre. It is to be noted that this department is the sole Centre in Physical Science in the country.
The Centre will receive a fund of Rs. 5.00 crores for a period of 5 years.

Apart from holding summer/winter schools (~ 10 in 5 years) on well defined topics for faculties and researchers, the Centre will impart short term training to Ph.D and postdoctoral workers from other institutions of the country and allow them to share the expertise, equipment, internet,  library and other facilities available in the department. The Faculties in the department will also advise fresh Ph.D. holders to initiate research programmes in emerging areas and help them train new Ph.D. workers. Students pursuing M.Sc., B. Tech and M. Tech courses will be given summer and vacational training. The Centre also plans to hold workshops in north eastern regions.

A website and a photobrochure are to be developed giving details of faculties, equipment and other facilities available, areas of training, topics of summer/winter schools, application formats for interested persons, etc.

Proceedings of the Second Advisory Committee Meeting of 

the Fourth Phase of the Centre of Advanced Study in

Radiophysics and Electronics, University of Calcutta,

held on March 26, 2007

Members present:

Professor A. Banerjee, Vice-Chancellor, C.U., Chairman

Professor B. N. Basu, UGC-nominated Expert Member

Professor T. C. Goel, UGC-nominated Expert Member

Professor P. K. Basu, Coordinator, CAS in RPE

Professor S. Sen, HoD-RPE, Dean (Tech)-CU, Dy. Coordinator, CAS in RPE

Faculty members of Radiophysics and Electronics

The meeting started at 11 AM with Prof. A. Banerjee, Vice-Chancellor in the Chair.

1.
The Dy. Coordinator and Head of the Department, Prof. S. Sen presented a report on the Teaching and Development Programmes of the Department, which covered the following topics: M. Tech. in VLSI Design – infrastructure developed and industry support; S. K. Mitra Centre; Fresh UGC support- Research Fellowships and Rs. 20 lakh interim additional grant for infrastructural development; Subscription to IEEE e-journals; Extension of internet connectivity; Activities under TEQIP; Activities of the IEEE Chapters; Continuation of Summer training of students from NE region; New DRDO Centre on MM-wave Devices being set up jointly by CU and RCI, DRDO, Hyderabad. 

As a response to the recommendations made in the last year’s Advisory Committee meeting, it was reported that from the 2006-2007 academic session, semester system has been introduced for the 3-year B. Tech. courses in Radiophysics and Electronics, and Information Technology. It was also reported that the M. Tech. course in Radiophysics and Electronics is being re-structured to accommodate specializations and introduction of 6-semester part-time course.

· Expert members suggested inclusion of M. Sc. in Electronics as one of the entry qualifications for admission to M. Tech. in VLSI Design. They also mentioned about part-time M. Tech. courses the classes of which are held during week-ends. An employer may not be able to release an interested staff to attend a course during working days and the staff also need not take leave.

2. The Faculty members introduced themselves by mentioning names, specializations and areas of interest.

3. The Coordinator first read out the Proceedings of the last years Advisory Committee Meeting held on March 28, 2006, and the Recommendations of the Committee. The Committee observed that the Proceedings and Recommendations were properly recorded and then approved the Proceedings.

4. The Coordinator then gave a brief presentation on the progress made by the Centre during 2006-07, highlighting the academic achievements, publications, etc. The details of the progress are given in the Progress Report for 2006-07.   He presented also the budget and expenditure for the year 2006-2007 under review. He mentioned that the Project Fellows @ 6000/- are working under severe constraint, yet those still available are making good progress. 


The Coordinator reported that the actual billed amount for Vector Network Analyser and Spectrum Analyser has exceed the NR grant sanctioned for these two equipment due to some expenditure like customs duty, agent’s commission were not included in the original estimates. He pointed out that the excess amount may be paid by (i)  reallocating the unspent balance under the NR head and (ii) utilising the bank interest accrued on the CAS grant. He requested that, as advised by UGC, the Advisory Committee approve this mode of payment of the excess amount.

· The Expert members felt that a suitable Committee Room is essential for the Centre and suggested that with fresh grants coming from UGC for infrastructural developments, such a project be taken up in right earnest.

· Vice-Chancellor mentioned that a Technology Campus of the University is coming up in Salt Lake area and that such facilities would be available in the new campus.

4
Presentations on the activities in the following thrust areas were next made by the faculty members.

Space Science 




-
Sri Ashik Paul

Microwaves and Lightwaves


-
Dr. D. Guha

Solid Sate Electronics



-
Dr. N. R. Das

System Science



- 
Ms. S. Mukhopadhyay

· The Expert Members expressed satisfaction about good quality publications.

· They enquired about the Ph. D. regulations for external candidates. They mentioned that scientists from various R & D laboratories, particularly the DRDO labs, would be interested in doing Ph. D. under CU, while the strict residency requirement was an administrative hurdle. Dean (Tech) reported that the regulations were much more straight-forward now without such rigidity.

· They expressed satisfaction over the new projects coming to the Department but still reiterated the advice that more and more sponsored projects are essential for developing the infrastructure.

The meeting ended with thanks to the Chair.

Recommendations of the Advisory Committee

for the Centre of Advanced Study in Radiophysics and Electronics

University of Calcutta

26 March, 2007

1. The Committee went through (i) the CAS Progress Report 2006-2007 and (ii) the presentations from the Head of the Department, CAS Coordinator and the teachers who summarized the work done and published at both national and international levels in various thrust areas under the programme.

2. The Committee is impressed with the progress and expresses satisfaction with the fact that the Centre continues to produce truly high quality research in several key areas. The statistics speak volume of the research activities and the up-gradation of the teaching programmes in the department. The contributions of the younger faculty members should be commended. With the future recruitment, involvement of the younger faculty should increase further in enhancing the image of the department. They should also take more initiatives in the technical documentation of the programme.

3. The Committee suggests that the M. Sc. in Electronics be included as one of the minimum entry qualifications for the M. Tech. course in VLSI Design.

4. On the matter of starting a 6-semester Part-Time M. Tech. course, it is suggested that feasibility of Week-end M. Tech. course be explored, since, in industries, the employers may find it difficult to spare the staff during the weekdays.

5. The Committee finds that a suitable Committee Room for the Centre is necessary. In view of the fresh grants from UGC, specifically for infrastructure developments, the Committee recommends that the Department should take up the matter seriously, and do the needful. 

6. The committee reiterates its recommendation that more sponsored projects be brought in the Department because such funds are the best source for developing infrastructure for R&D.

7. The Committee understands that the procurement of Vector Network Analyser and Spectrum Analyser required some expenditure beyond the amount sanctioned specifically for this purpose because some obvious expenditure like tax, customs duty and clearance charges, etc. were not included in the original estimate for the equipment. The Committee appreciates the problem and recommends that the reallocation of the unspent grant under the ‘Non-recurring’ head and the utilization of the interest accrued on the CAS grant for the payment of excess amount as above be approved by UGC.

Sd/=




Sd/=



Sd/=

Professor A. Banerjee                   Professor T. C. Goel                Professor B. N. Basu

               Chairman                                     Member                                      Member

3. Details of Sanctions and Expenditure 
Grant sanctioned 

	Non Recurring
	68.25 lakhs

	Recurring  
	31.65 lakhs

	Total
	99.90 lakhs


Statement of Expenditure

A. Expenditure during 1-4-2007 to 02-3-2008
	Equipment
	Amount sanctioned in lakhs
	Order placed
	Bill submitted
	Balance

	(i)  Vector Network Analyser
	40.00
	USD-96,785.60


	46,39,384.00
	-2,39,384.00

	(ii) Spectrum Analyser
	4.00
	
	
	

	(iii) DSP tool Kit +10 Pentium
	4.50
	1,80,498.00+USD3,300.00
	3,37,423.00
	+1,12,577.00

	(iv) Zero-air and Nitrogen generator
	2. 00
	1,70,000.00
	1,85,104.00
	+14,896.00

	(v) Receiving system for Schumann Resonance
	1.00
	83,980.00
	98,575.00
	+1,425.00

	(vi) Softwares (Mentor Graphics 5 user)
	10.00
	
	9,91,502.00
	+8,498.00

	(vii) Inkjet Printer for B.Tech students Project work (2)
	0.15
	10,600.00
	10,600.00
	+4,400.00

	2.(a) Lecture auditorium with modern facilities including LCD projector
	5.00
	
	Fully utilized with additional fund from CU
	-

	(b)  Dust-free room (for pollution measurement)
	1.00
	
	Estimate to be

Submitted to UGC
	-

	(c)  Reprographic facilities
	0.60
	
	58,500.00
	1,500.00

	Total:
	68.25
	
	63,21,088.00

	-96,088.00    

	B. Recurring  : 01.04.06 – 31.03.07

	
	
	
	

	1. Contingency @ Rs. 75,000/-p.a
	0.75
	
	74,971.00
	29.00

	2. Consumables/Chemicals etc. @Rs. 50,000/-p.a.
	0.50
	
	46,801.00
	3,199.00

	3. Travel @ Rs. 30,000/-p.a.
	0.30
	
	20,660.00
	9,340.00

	4. Visiting Fellows @ Rs. 40,000/-p.a.
	0.40
	
	11,665.00
	28,335.00

	5. Seminar @ Rs. 50,000/-p.a. (for two events)
	0.50
	-
	50,000.00 utilized for CODEC 06
	nil

	6.   Hiring of secretarial/Technical services @ Rs. 30,000/-p.a.
	0.30
	-
	29,959.00
	41.00

	7. Advisory committee meetings @ Rs. 50,000/-p.a.
	0.50
	-
	43,145.00
	6,855.00

	8. Books and Journals @ Rs. 50,000/-p.a.
	0.50
	-
	49,989.00
	11.00

	9. Project Fellows (4Nos.) @ Rs. 6,000/-p.a.
	14.40 

(5 yrs)
	
	2,77,775.00
	

	
	66.00
	
	6,456,610.00
	

	Interest accrued
	1,93,083.00
	
	Less 115,980.00


	Balance

77,103.00


Note: The excess expenditure for NR head has been met from the interest accrued, with the verbal consent of the External Experts and the expenditure has been approved by the UGC.

3. (B)   Expenditure during 1-4-07 to 29-02-08 : Tentative statement to be placed on Table. 
     (C)     New Grants Sanctioned under SAP

            (i)   Creation of 5 Research Fellowships in Science under Meritorious Students (RFSMS) @ Rs. 8000/= 
            (ii)  Sanction of additional grant of Rs. 20.00 lakhs for infrastructures like power  
                   and water supply,  security  equipment,  classroom furnitures, equipment 

                   facilitating PG research etc.
An amount of Rs. 1,99,936/= only has been spent and further grant has been sought.

4. Thrust Areas

	Present (New Phase)
	(a) Solid State Electronics & VLSI Design

(b) Space Science and Communication



	Proposed New Areas
	In view of the recommendation by the Advisory Committee made last year the work conducted in diversified areas are grouped into the following three categories:
(i) Space and atmospheric science and communication, 

(ii)       Microwave and lightwave technology, and

(iii)      Solid-state electronics and circuits 
(encompassing VLSI and nanotechnology).




4. Major Achievements in Teaching and Research

	(a)
	Course Development
	Semester system in M. Tech level was introduced earlier. Semester system in the B. Tech. level, with summative and formative methods of evaluation has been introduced for both Radio Physics and Electronics and Information Technology from the academic session starting September 2006.

In addition a new M. Tech course in VLSI Design has been introduced in September 2006.

Structure for B. Tech. in RPE is given in Annexure I(A)

Structure for B. Tech. in IT is given in Annexure I(B).

The revised M. Tech structure with regulation is given in Annexure II (A).

Regulation and revised Structure for M. Tech VLSI Design, (Full time and Part time) is given in Annexure II (B). 

Structure for 1 yr. Diploma in MM wave Technology is given in Annexure III.



	(b)
	Student intake
	(i) B. Tech in RPE :  42 (32 general + 8 SC/ST + 2 outside CU)
(ii) B. Tech in IT : 20 (course fee @ Rs. 3000/= pm)

(iii) M. Tech : 40 ( 28 general + 2 outside CU + 8 SC/ST + 8 sponsored @ Rs. 3000/ pm)

(iv) M. Tech in VLSI Design : 20 (course fee @ Rs. 4000/= pm)
(v) M. Tech in VLSI Design (6 semester): proposed intake 08



	(c)
	New Academic/ Research Programs
	A brief note on the Training Programme in 

Millimetrewave Technology and Wave Propagation [Annexure IV(A)]

A report on the S. K. Mitra Centre for 

Research in Space Environment [Annexure IV(B)]



	(d)
	Teaching/Research Labs
	With the introduction of B. Tech in IT, new teaching laboratories have been introduced. The laboratories are renovated and shifted to new locations. Recently financial support from World Bank/MHRD supported TEQIP has been received. The teaching and research laboratories are being augmented.



	(e)
	Research Activities
	The Centre is well known for its research activities, both theoretical and experimental, in the thrust areas mentioned earlier. 

The achievements in the thrust areas during the period under review are highlighted in Annexure–V(A).

Proposed research activities are discussed in Annexure –V(B).

Research papers in Journals are listed in Annexure VI (A)

Research papers in Conferences are listed in Annexure VI (B).

Reports/Technical Notes published are given in Annexure VI (C ).
Ph.D. theses with titles are given in Annexure VI (D).


5. (a) Facilities Available

	(a)
	Equipment
	Over the years the Centre has generated important research facilities through grants received from the UGC, DOE, DST, MHRD, AICTE, DRDO and other Government and non-government agencies. A list of major equipment is given below:

Diffusion furnaceMask Aligner

Vector Network Analyser

Spectrum Analyser

Gas Chromatograph

OTDR

EDA Suite

VLSI related Softwares

DSP tool kit


	(b)
	Library
	No of Books: 18,203 as on 29/02/2008
Journals: transferred to Central Library

CD/LRs : more than 150.

Computers: 16.


	(c)
	Internet
	All teachers have access to internet. Journals available in the e-library of CU can be accessed.


	(d)
	Website
	The centre has its own website : www.irpel.org, which is regularly updated     


5. (b) New Facilities Available
	Sl. No.
	Instrument
	Price

(Rupees in lacs)

	Funded by
	Area of Work

	1
	Agilent Vector Network Analyzer (50 MHz-22 GHz)
	44.00
	CAS
	Microwaves/

Antennas 

	2
	Agilent Spectrum Analyzer (3 GHz)
	 4.00
	CAS
	Communication

	3
	Agilent Power Meter with

CW Power sensors 

50 MHz - 26.5 GHz
	     2.35
	TEQIP
	Microwaves/

Antennas

	4
	Agilent Power Meter with

Waveguide Power sensors 

26.5 GHz – 40 GHz
	    2.75
	TEQIP
	Microwaves/

Antennas

	6
	Agilent PSG Signal Generator

250 KHz – 40 GHz
	  15.00
	TEQIP
	Microwaves/

Antennas

	7
	Agilent Spectrum Analyzer (26.5 GHz)
	   14..00
	TEQIP
	Communication

	8
	Agilent  Lightwave Multimeter


	1.8
	TEQIP
	Communication

	9
	Agilent Compact Tunable Laser S+C band
	  11.50
	TEQIP
	Communication

	10
	Agilent Compact Tunable

 Laser C+ L band
	     8.00
	TEQIP
	Communication

	11
	 20 GHz Optical to Electrical Converter
	     5.50
	TEQIP
	Communication

	12
	Microstrip fabrication Facility
	   10..00
	TEQIP
	Microwaves/

Antennas

	13.
	Ionospheric Sounding System
	66.00
	TEQIP
	Ionosphere, GPS

	14.
	Mentor Graphics Software 
	9.92
	CAS
	VLSI Design


6. Faculties and Other Research Staff :   Annexure VII
	(a)
	List of Faculties with specialisation
	Annexure VII (A) 


	(b)
	List of Guest Lecturers/Retired Teachers
	Annexure VII(B)


	(c)
	List of Scientific Workers
	Annexure VII(C)


	(d)
	List of CAS Project Fellows
	Annexure VII(D)


	(e)
	List of Other Workers working for Ph.D. under Faculties
	Annexure VII(E)



7. Achievements/activities of Faculties : Annexure VIII
	(a)
	Visits abroad under Visiting Professorship/Fellowship, Conferences etc

	Annexure VIII(A)


	(b)
	Awards, Distinction, Editorship, Reviewerships, etc
	Annexure VIII (B )


	(c)
	Invited talks/Chairmanship
	Annexure VIII(C)


	(d)
	Conferences attended
	Annexure VIII(D)


	(e)
	Books published/under preparation


	Annexure VIII(E)

	(f)
	Collaboration with International/ National  Institutions
	Annexure VIII(F)


	(g)
	Patents
	Annexure VIII(G)


	(h)
	Conferences/Workshops arranged
	Annexure VIII(H)


	(i)
	Visits and Lectures by Distinguished Visitors/ Other Lectures
	Annexure VIII(I)


8.   On-going Projects
      Details about the on-going projects are given in [Annexure–IX]

9.   Technical Education Quality Improvement Programme (TEQIP)

      Activities are described in [Annexure X] 

10.  Collaboration with regional institutions

The faculties serve as experts and mentor to regional institutions, in particular, the institutions in North Eastern region of the country. Each year a few students from the Department of Electronic Science, Gauhati University, come to the Centre, to undertake their summer projects under the faculties of the Centre.

The University College of Technology- Calcutta University (UCT-CU) has been identified as one of the Lead Institutions under Technical Education Quality Improvement Program (TEQIP) of World Bank/MHRD. It is forming a network with Govt. College of Engg. & Ceramic Technology, Kolkata, and Haldia Institute of Technology, Haldia. As a department under UCT-CU, the Centre provides support to these Institutions in holding seminar/symposia. It is planned to guide faculties of these two institutions for Ph.D. work. 

11.   About  New Collaborations and Centre for research in Nanoscience & Nanotechnology
Activities are detailed in Annexure XI
12.   IEEE Activities
The LEOS Chapter and AP-MTT Chapters of IEEE, Calcutta Section, have their offices in the Centre. The faculty members belonging to these chapters organize regular seminars, workshops, lectures and social meets. 

THE LEOS Chapter has been awarded The Most Improved Chapter of the Year in 2006 by IEEE- LEOS. A Certificate and a cash award of $ 200 were presented to the Chapter in the Annual Meeting of LEOS held in Montreal, Canada on October 30, 2006.

The AP-MTT Chapter organized an International Event “IEEE Applied Electromagnetics Conference AEMC 2007”  in Kolkata during December 19-20, 2007. This was attended by about 140 researchers and EM professionals from different parts of the world. 
13.    Encouragement of Student Activities
A Students Section of IEEE has been opened in the Campus, under the initiative of the faculties of the Centre, who are IEEE members.

1. The National Science Day (28.02.07) has been observed by arranging lectures on Advances in Communication  by IEEE student members for B. Sc. (Hons) students of different colleges.
Activities are detailed in Annexure XII

14.   Alumni Association

The Radio Physics and Electronics Association hold lectures, reunion, and other technical and social events each year. It also maintains an Alumni Registrar.
The Glorious History of the Institute of Radio Physics & Electronics and the Centre of Advanced Study

The Institute of Radio Physics and Electronics was established as an independent post-graduate teaching and research department of the University of Calcutta in the year 1949. The late Professor S.K.Mitra, D.Sc, F.R.S., was the Head of the Institute until his retirement in 1955.

In retrospect, it was in the year 1925 that the University of Calcutta introduced “wireless” as an elective subject for special study in its post-graduate course in Pure Physics and started at the same time a wireless laboratory for teaching and research in the fields of electron tubes and radio wave propagation in the upper atmosphere. Ever increasing applications of radio waves, especially on the eve of and during the Second World War, and the rapid development of electronics as an important science by itself created a new situation. Inclusion of these developments was found impossible if the teaching and research activities in these subjects were to be confined within the necessarily limited scope allowed to them as a part of another post-graduate course. A large-scale expansion and re-organization became imperative. To meet this situation the university, in 1946, formulated a plan for the creation of a separate post-graduate department for Radio Physics and Electronics by pooling the then existing resources of the Wireless section of the Pure Physics department and the Communication Engineering section of the Applied Physics department. A visiting committee of the All India Council for Technical Education (A.I.C.T.E) approved this plan in 1947. Grants sanctioned by the Government of India on the recommendation of this committee enabled the creation in 1949 of the Institute of Radio Physics and Electronics—an independent post-graduate teaching and research department of the University of Calcutta.

The foundation stone of the Institute of Radio Physics and Electronics was laid on April 21, 1949, by the then Premier of West Bengal, Dr. B.C.Roy. The concluding remark of his address on the occasion of laying the foundation stone of the Institute was the following: 

“Let me hope that in laying the foundation stone of the Institute of Radio Physics and Electronics today, I have planted a seed which will grow into a mighty tree, spreading its branches much beyond the borders of your present expectation. The Institute will become not only an all-India center of study and research but will also attract earnest seekers after truth from beyond the boundaries of India”. 

A look at the Institute today should convince anybody that the expectations of Dr. Roy are well on the way to fulfillment almost to the word. 

In the beginning, the Institute started its first session of 2-year M.Sc. course in Radio Physics and Electronics from July 1949. As the main building of the Institute (completed and occupied by end of 1951) was under construction at that time, classes were held in different places of the Science College campus—in the seminar rooms of Pure Physics and Applied Physics departments. Practical work was conducted in the Pure Physics and Applied Physics Laboratories and drawing classes were held in the Applied Chemistry building. The infant department had thus to struggle hard during the first two years of its existence. The first examination was held in November, 1951, exactly as scheduled.

Hardly had the department come into existence when plans for the expansion of the 2-year M.Sc. course to a 3-year course leading to the M.Sc. (Tech.) degree engaged the mind of its founder members. This was necessitated by two factors. First, the latest developments in Radio Physics and Electronics could no longer be given adequate coverage within the curriculum of a two- year course. Secondly, a 3-year course would be in conformity with the general pattern of technological education recommended by AICTE. The approval for the 3-year M.Sc. (Tech.) course in Radio Physics and Electronics came from University Grants Commission ( U.G.C. ) on recommendation of AICTE, in April 1957.
Soon after, came a major boost that further brightened the path of progress for the growing Institute. Early in 1962, UGC recommended the establishment of Centers of Advanced Study (CAS) in selected university departments known for their tradition and promise. The object the commission had in view was to encourage the pursuit of excellence and to accelerate the realization of international standards in the field of post-graduate education and research. In recognition of the tradition built here, this Institute was nominated as one of the five Centers of Advanced Study in 1962-63. This nomination, with promise of financial assistance to intensify teaching and research activities so as to achieve a high standard of excellence on the international level, fired the staff of the Institute from top to bottom. United as a team, the members set to work, each in his own sphere, with redoubled vigor.

In 1969, grants for the third stage of development of the Institute were received from the UGC which recommended drastic changes in the courses to be offered. In short, the approved scheme of development was: i) conversion of the 2-year B.Tech. Course to a 3-year graduate course leading to B.Tech. degree with an annual intake of 30 students, ii) conversion of the 1-year M.Tech. course to a 2-year post-graduate course leading to the M.Tech. degree with an annual intake of 25 students. 

With the financial assistance allotted for the CAS, combined with the grants received for the third development stage, the facilities of the Institute began to develop as desired. A new multi storied building (known as the CAS – building) was constructed at a site adjacent to the Science College campus. Additions to staff, equipment and books paved the way for intensification of activities. The provisions for Visiting Professors, seminars and symposia, travel and personnel exchange facilities substantially accelerated the progress of the Institute.

Meanwhile, on the report of the Assessment committee appointed by the UGC ( in 1973-74 ) to evaluate the performance of the Center during the first decade of its existence, the UGC classified it as “excellent” and offered to continue grants to the center under Special Assistance Program (S.A.P) of CAS in selected thrust areas of research. On the basis of its continuing tradition of high quality research the Institute is still getting grants from UGC under the SAP.

The Institute celebrated its Silver Jubilee in 1973. In late 1970’s an academic link program ALIS was established between the Institute and a few UK Universities. The program encouraged bilateral exchange of scientists. A Liquid Phase Epitaxy (LPE) Reactor was received by the Centre as a gift with which work on growth of semiconductor heterojunction started. A Centre for Research and Training in Radar and Microwaves also started functioning in 1970’s.

The University created a separate department named as the Department of Computer Science and Engineering in 1980. A number of teachers of the Centre were transferred and some of the facilities of the Centre were also made available to this new department. The activities related to computers in the Centre were somewhat reduced, but the work on semiconductor and space science scaled new heights. The Centre received in this decade substantial grant from the UGC under the Committee for Strengthening Infrastructure in Science and Technology (COSIST). Equipment related to Microelectronics, mm wave technology and characterization of semiconductors were procured out of the fund received. The Centre celebrated the birth centenary of its founder Prof. S. K. Mitra in 1989. Almost concurrently a new Department of Electronic Science was created by the University. The teachers of the Centre provided initial support to this new department in all sorts of activities.

In the decade of 1990s, UGC established the Eastern Centre for Radio Astronomy (ECRA) making INRAPHEL as its nodal point and identifying Haringhata Field station as the site for observation. Society for Applied Microwave Electronics Engineering Research (SAMEER), an organization funded by the then Department of Electronics, Government of India, opened a branch in Calcutta in this period. Two floors of the CAS building were rented to it to start with. New projects for fabrication of IMPATT diodes and characterization of mm wave devices were awarded to the Centre by different National Organizations.

The Institute started its golden jubilee celebration in 1998 by holding an International Conference Computers and Devices for Communication (CODEC). A two day Workshop Nanostructures, Applications and Goals (NAG) was held prior to CODEC to felicitate its illustrious teacher Prof. B. R. Nag. Next year an Indo-French Workshop Quantum Semiconductor Structures: Modern Developments (QUASEMOD) was also organized by the Institute. With continuation of CAS status, new areas of research, e.g.,  Atmospheric pollution and greenhouse gases, mm wave propagation, GPS, satellite communication, photonics, etc. were undertaken. With funding from the Indian Space Research  Organization (ISRO) a Centre named as S. K. Mitra Centre for Space Weather was established in the Institute in 2002. 

The Technical Education Quality Improvement Program (TEQIP): a joint venture of World Bank-MHRD, Govt. of India, was introduced in West Bengal in 2002. The University College of Technology (UCT-CU) was identified as one of the lead Institution. As a department of UCT-CU INRAPHEL received some equipment and other support under the program.

The CAS status has been extended to cover the years 2005-2010 on recommendation of a Review committee that visited the Centre in March 2005. 

List of Former CAS Directors/ Coordinators

	No
	Name


	Period

	1.
	Prof. J. N. Bhar


	1963-1976

	2.
	Prof. M. K. Das Gupta


	1976 – 1980

	3.
	Prof. B. R. Nag


	1980 – 1992

	4.
	Prof. S. K. Roy : Coordinator

Prof. N. G. Nath: Deputy Coordinator


	1992 – 1997

	5.
	Prof. N. Purkait: Coordinator

Prof. P. K. Saha : Deputy Coordinator
	1997 – 2005


ANNEXURE-I(A)

University of Calcutta

Structure of 3-year (6 semester) B.Tech. Course in
RADIO PHYSICS AND ELECTRONICS
L : Lecture; T : Tutorial; P : Practical; C : Total Credits Earned; 

Numbers under L, T,and P  indicate contact hours/week
	
	Title of Paper
	L
	T
	P
	C

	Semester 1
	
	
	
	
	

	RP1.1.1
	Analytical and Numerical methods
	3
	1
	3
	6

	RP1.1.2
	Electromagnetic Fields and Waves
	3
	0
	0
	3

	RP1.1.3
	Network Analysis
	3
	1
	0
	4

	RP1.1.4
	Logic and Switching Circuits
	3
	1
	3
	6

	RP1.1.5
	Semiconductor Physics and Devices
	3
	1
	0
	4

	RP1.1.6
	Solid state Device and Technology
	0
	0
	3
	2

	RP1.1.7
	Engineering Drawing
	0
	0
	3
	2

	RP1.1.8
	Workshop Practice
	0
	0
	3
	2

	Semester 2
	
	
	
	
	

	RP1.2.1
	Network Synthesis and Transmission Networks
	3
	1
	0
	4

	RP1.2.2
	Communication Principles
	3
	0
	0
	3

	RP1.2.3 
	Signals and Systems
	3
	0
	0
	3

	RP1.2.4 
	Analog Circuits
	3
	1
	0
	4

	RP1.2.5 
	Video Techniques and Multimedia
	3
	0
	0
	3

	RP1.2.6 
	Analog Communication
	0
	0
	3
	2

	RP1.2.7 
	Programming Language
	0
	2
	3
	4

	RP1.2.8 
	Signals and Systems
	0
	0
	3
	2

	RP1.2.9 
	Analog Electronics and Simulation
	0
	0
	3
	2

	RP1.2.10 
	Circuit Elements
	0
	0
	3
	2

	Semester 3


	
	
	
	
	

	RP2.1.1 
	Digital Techniques
	3
	1
	0
	4

	RP2.1.2 
	Digital Communication
	3
	0
	0
	3

	RP2.1.3 
	Computer Organization and Architecture
	3
	0
	0
	3

	RP2.1.4 
	Analog Instrumentation and Measurements
	3
	0
	0
	3

	RP2.1.5 
	Control Systems
	3
	1
	0
	4

	RP2.1.6 
	Guided Waves and Antenna
	3
	1
	0
	4

	RP2.1.7 
	Digital Techniques
	0
	0
	3
	2

	RP2.1.8 
	Digital Communication
	0
	0
	3
	2

	RP2.1.9 
	Instrumentation
	0
	0
	3
	2

	Semester 4


	
	
	
	
	

	RP2.2.1 
	Telecommunications
	3
	0
	0
	3

	RP2.2.2 
	Microwave and mm-wave Engineering
	3
	1
	0
	4

	RP2.2.3 
	Electrical Machines and Power Electronics
	3
	0
	0
	3

	RP2.2.4 
	Microelectronic Materials and Technology
	3
	0
	0
	3

	Elective 1
	
	3
	0
	0
	3

	Elective 2
	
	3
	0
	0
	3

	
	Electives 1 & 2
	
	
	
	

	
	RP2.2.5 – HF electron devices



RP2.2.6 – Optoelectronic devices

RP2.2.7 – Mobile and satellite communication

RP2.2.8 – Quantum effect devices



RP2.2.9 – Microprocessor and interfacing


	
	
	
	

	RP2.2.10
	Microwave Circuits
	0
	0
	3
	2

	RP2.2.11 
	Electrical Machines and Power Electronics
	0
	0
	3
	2

	RP2.2.12 
	Microprocessor
	0
	2
	3
	4

	RP2.2.13 
	Transmission lines and Antenna
	0
	0
	3
	2

	Semester 5


	
	
	
	
	

	RP3.1.1 
	Digital Instrumentation and Measurements
	3
	0
	0
	3

	RP3.1.2 
	Digital Signal Processing

	3
	0
	0
	3

	RP3.1.3 
	VLSI Design

	3
	0
	0
	3

	RP3.1.4 
	Economics and Management
	3
	0
	0
	3

	RP3.1.5 
	Project Work: Foundation
	0
	0
	3
	2

	Elective 3
	
	3
	0
	0
	3

	Elective 4
	
	3
	0
	0
	3

	
	Electives 3 and 4:


	
	
	
	

	
	RP3.1.6 – Microwave and Wireless Components

RP3.1.7 – Optical Communication


RP3.1.8 – Radar and Navigational Electronics


RP3.1.9 – Space Climatology and Weather

RP3.1.10 – Computer Networking


	
	
	
	

	RP3.1.11 
	Digital Signal Processing
	0
	0
	3
	2

	RP3.1.12
	VLSI Design
	0
	0
	3
	2

	RP3.1.13 
	Electronic Design and Simulation
	0
	0
	3
	2

	Semester 6


	
	
	
	
	

	RP3.2.1 
	Project Work: Final
	0
	0
	9
	6

	RP3.2.2 
	Grand Viva
	0
	0
	0
	4


ANNEXURE I (B)

University of Calcutta

Structure of 3-year (6 semester) B.Tech. Course in

INFORMATION TECHNOLOGY

	
	Title of Paper
	L
	T
	P
	C

	Semester 1

	IT 1.1.1
	 Discrete Mathematics
	3
	0
	0
	3

	IT 1.1.2   
	VLSI Devices
	3
	0
	0
	3

	IT 1.1.3  
	Data Structures -1
	3
	1
	0
	4

	IT 1.1.4   
	Logic and Switching Circuits
	3
	1
	3
	6

	IT 1.1.5   
	Transmission Engineering
	3
	0
	0
	3

	IT 1.1.6 
	Web Design
	0
	0
	3
	2

	IT 1.1.7   
	Programming Language
	0
	2
	3
	4

	IT 1.1.8   
	Engineering Drawing
	0
	0
	3
	2

	IT 1.1.9   
	Workshop Practice
	0
	0
	3
	2

	Semester 2
	
	
	
	
	

	IT 1.2.1
	Operational Calculus
	3
	1
	0
	4

	IT 1.2.2  
	Communication Principles
	3
	0
	0
	3

	IT 1.2.3
	Data Structures –II
	3
	0
	0
	3

	IT 1.2.4
	Analog Circuits
	3
	1
	0
	4

	IT 1.2.5
	Elements of Multimedia Engineering
	3
	0
	0
	3

	IT 1.2.6
	Operating Systems
	3
	0
	0
	3

	IT 1.2.7
	Algorithms
	3
	1
	0
	4

	IT 1.2.8
	Analog Circuits and Simulation

	0
	0
	3
	2

	IT 1.2.9
	Communication Techniques
	0
	0
	3
	2

	IT 1.2.10
	System Administration
	0
	0
	3
	2

	Semester 3
	
	
	
	
	

	IT 2.1.1
	Digital Techniques
	3
	1
	0
	4

	IT 2.1.2
	Digital Communication
	3
	0
	0
	3

	IT 2.1.3
	Computer Organization and Architecture
	3
	0
	0
	3

	IT 2.1.4
	Formal Language and Automata
	3
	0
	0
	3

	IT 2.1.5
	Internet Technology and Applications
	3
	0
	0
	3

	IT 2.1.6
	Microprocessors and Interfacing
	3
	0
	3
	5

	IT 2.1.7
	Programming Methodology

	3
	0
	0
	3

	IT 2.1.8
	Digital Circuits
	0
	0
	3
	2

	IT 2.1.9
	Multimedia Engineering
	0
	0
	3
	2

	Semester 4
	
	
	
	
	

	IT 2.2.1 
	Telecommunications
	3
	0
	0
	3

	IT 2.2.2 
	Materials for Information Processing
	3
	0
	0
	3

	IT 2.2.3
	Software Engineering
	3
	0
	0
	3

	IT 2.2.4 
	Object Oriented Programming
	2
	0
	3
	4

	IT 2.2.5 
	RDBMS
	3
	0
	0
	3

	IT 2.2.6
	Computer Networking
	3
	0
	0
	3

	Elective1
	
	3
	0
	0
	3

	Elective 2
	
	3
	0
	0
	3

	
	Electives 1 and 2
	
	
	
	

	
	IT 2.2.7 – Computer Graphics

IT 2.2.8 – Optical Communication and Networking

IT 2.2.9 – Mobile and Satellite Communication

IT 2.2.10 – Pattern Recognition
	
	
	
	

	IT 2.2.11 
	RDBMS Practical
	0
	0
	3
	2

	IT 2.2.12 
	Computer Networking Practical
	0
	0
	3
	2

	Semester 5
	
	
	
	
	

	IT 3.1.1
	 Instrumentation and Control
	3
	0
	0
	3

	IT 3.1.2 
	Digital Signal Processing

	3
	0
	0
	3

	IT 3.1.3 
	VLSI Design
	3
	0
	0
	3

	IT 3.1.4
	 Economics and Management
	3
	0
	0
	3

	Elective 3
	
	3
	0
	0
	3

	Elective 4
	
	3
	0
	0
	3

	
	Electives 3 and 4
	
	
	
	

	
	IT 3.1.5 – Parallel and Distributed Computing

IT 3.1.6 – Data Mining


IT 3.1.7 – Mobile Computing

IT 3.1.8 – Image Processing and Computer Vision

IT 3.1.9 – Artificial Intelligence and Robotics 
	
	
	
	

	IT 3.1.10 
	Digital Signal Processing Practical
	0
	0
	3
	2

	IT 3.1.11 
	VLSI Design Practical
	0
	0
	3
	2

	IT 3.1.12 
	Preliminary Project Report
	0
	0
	0
	2

	Semester 6
	
	
	
	
	

	IT 3.2.1 
	Project
	0
	0
	0
	6

	IT 3.2.2 
	Grand Viva-voce
	0
	0
	0
	4


ANNEXURE-II (A)
Structure of 2-year M.Tech. Course in 

Radiophysics and Electronics 

(With effect from academic session 2007-2008)

 (Semester-wise distribution of papers and Credits)

2 YEAR / 4  SEMESTER  ‘FULL TIME’ COURSE

L : No. of Lecture Hours per week;   CL: Credits assigned to Lecture Course

T:  No. of Tutorial hours per week;   CT : Credits assigned to Tutorial

P : No.of hrs/week for a Practical paper;  CP: Credits assigned to Practical paper

C = CL+CT+CP = Total CREDITs assigned to the paper 

CT : Compulsory Theoretical Paper

CL : Compulsory Laboratory Paper

ET : Elective Theoretical Paper;  EL: Elective Laboratory paper

TW : Compulsory Thesis Work

GVV:General Viva Voce
‘FULL TIME’  M. TECH.

SEMESTER – I

	PAPER


	TITLE
	L          
	T
	P
	CL
	CT
	CP
	C

	CT1

CT2

CT3

CT4

CL1

CL2

ET1

ET2
	Mathematical Methods in Engineering

OR

Discrete Mathematics         …………………

Engineering Electromagnetics        …………

Advanced Communication Principles       ….

Physics of Semiconductor Devices        ……

Lab Work: CAD Lab      ……………………

Computational Techniques         ……………

Elective Theoretical paper-1      ……………

Elective Theoretical paper-2      ……………

TOTAL  CREDITs of  Semester I
	3

3

3

3

0

0

3

3
	2

2

2

2

0

0

0

0
	0

0

0

0

3

3

0

0          
	3

3

3

3

0

0

3

3
	2

2

2

2

0

0

0

0
	0

0

0

0

2

2

0

0
	5

5

5

5

2

2

3

3

30


SEMESTER – II

	CT5

CT6

CT7

CT8

EL1

EL2

ET3

ET4


	Electronic & Optoelectronic Technologies      

Advanced Electronic Materials and Devices.

Space Science and Technology          ……

Java Programming           …………………

Advanced Measurement Lab 

Design paper                                   

Elective Theoretical paper-3         …………

Elective Theoretical paper-4         …………

TOTAL CREDITs of Semester - II
	3           3

3           3

0           0

3

3
	          0

2           2

0           0

0

0

0
	         0

0           0

3

3

6 

0

0        
	3

3

3

3

0

0

3

3
	0

2

2

0

0

0

0

0
	0

0

0

2

2

4

0

0
	3

5

5

5

2

4

3

3

30


SEMESTER – III

	TW1

GVV
	Compulsory THESIS Work (Foundation)

          Sessional Work………………………..

          VivaVoce……………………………...

General Viva Voce…………………………..

TOTAL CREDITs of Semester - III
	0
	0          
	21          
	0
	0
	14
	14

6

10

30


SEMESTER – IV

	TW2
	Compulsory THESIS Work (Final):

          Sessional Work ……………………….

          Dissertation…………………………… 

          Viva Voce……………………………..

TOTAL CREDITs of Semester - IV                                    
	0
	0
	21
	0
	0
	14
	14

6

10

30


TOTAL CREDITS OF ‘FULL TIME’ 2-YEAR M. TECH. COURSE -----  120

REGULATIONS

‘Full Time’ 2-Year (4-Semester)

M. Tech. Course in Radio Physics and Electronics

University of Calcutta

	1(A)
	The eligibility for admission to the 2- year M.Tech. course in  Radiophysics &Electronics will be in the following order of preference:

(I) B.Tech. degree in Radio Physics & Electronics of CU..

(II) A degree from other University, equivalent to ( I ) above.

(III) M.Sc. degree in Electronics Science of University of Calcutta.

(IV) B.Tech. degree in Information Technology of CU.

(V) M.Sc. degree in Physics (with Advanced papers in Electronics) of University of Calcutta  

	1(B)
	The duration of the Course will be divided into 4 Semesters each of 6 months duration.

	2(A)
	Admission of the ‘General’ candidates to the ‘Full Time’ M.Tech. course will be on the basis of marks obtained in the examinations of the degrees mentioned in 1(A).

	2(B)


	Admission of the candidates under ‘Sponsored’ category to the ‘Full Time’ M.Tech. course will be on the basis of an interview conducted amongst such candidates.

	3
	The academic programme to be pursued   during the ‘Full Time’ M.Tech. course will  be as follows :

(i)   8 Compulsory Theoretical papers supported by 6 Tutorial papers and 1 Lab. 

(ii)  4 Elective Theoretical papers. 

(iii) 2 Compulsory Practical (Lab) papers.

(iv) 2 Elective Practical (Lab) Papers.

(v)  Compulsory Thesis Work in Two parts

(vi) General Viva Voce.

	4
	Each Theoretical/Practical/Tutorial paper will carry “CREDITs” according to the number of hours devoted per week as indicated in the following table.

Paper                                Hrs/week                Credits assigned

Theoretical  (L)                      1                                  1

Tutorials     (T)                       1                                  1       
                               

Practical      (P)                       3                                  2   

	5
	The number of lecture hours/week devoted to each Compulsory/Elective Theoretical paper, the number of hours/week to be devoted to each Tutorial, Compulsory and Elective Lab paper, and Project Works, and the Credits thereof will be determined from the Course Structure of the ‘Full Time’ course in conjunction with the Table in Item 4.

	6
	The Total Credits of the ‘Full Time’ M.Tech. course will be 120. The Semester-wise distribution of credits is given in the Course Structure.

All Theoretical and Practical papers will be covered in the 1st and 2nd   semesters. The 3rd and 4th Semesters are to be utilized exclusively for Thesis Work in two parts.

A ‘Full Time” student will be able to earn (i) the total credits of the first two Semesters (that is, non-Thesis credits) in a minimum of Two semesters and (ii) the Thesis credits in a minimum of Two semesters.

	7
	The examinations for the ‘Full Time’ M.Tech. Course shall be held in 4 parts. At the end of each Semester, an examination of the Papers covered in that Semester will be held. This examination will be referred to as the M.Tech. Examination of that Semester. In any semester, the study break between the completion of regular classes and the commencement of the Semester Examination will generally be a maximum of 10 calendar days. The schedule of a Semester examination and the credits to be earned will be according to the course structure. 

A student earns the credits assigned to a Theoretical/Practical paper or to a Tutorial or to Project Work (Foundation/Final) or to General Viva Voce, when he/she satisfies the performance criteria stated below in Item 9.

	8
	(a) Examination of a Theoretical paper carrying 3 credits will be of 2 hour duration. 

(b) Paper Setters and Examiners for Theoretical papers will be appointed from a Board of Examiners consisting of all the faculty members of the Department and the Honorary/Guest Lecturers, if any.

(c) Evaluation of performance in a Practical paper will be wholly based on Sessional work in that paper and an end-semester viva voce. On completion of all the experiments in a Practical paper, a student will be given marks, out of notional full marks, according to the following allocations.

(i) 50% for experiments performed in the lab – the Sessional work to be evaluated by the Teacher-in-Charge.

(ii) 40% for viva voce on the experiments to be conducted by a Board consisting of the Faculty members of the Department and External Examiner(s).

(iii) 10% for Lab Report to be evaluated by the Viva Voce Board.

	9
	(a) The performance of a student in a paper (Theoretical/ Practical), Tutorial, Project work and General Viva Voce will be evaluated in terms of ‘Grades’ and ‘Grade Points’ earned by the student. The equivalence between ‘Grade’, ‘Grade Point’ and the Percent Marks (out of notional full marks) is tabulated below.

% of Marks                     Grade              Grade-point(P)

> 90%                                  Ex                       10

> 80%  but  < 90%              A                         9

> 70%  but  < 80%              B                         8

> 60%  but  < 70%              C                         7

> 50%  but  < 60%              D                         6

< 50%                                   F                          0

Grade ‘F’ implies failure to earn the corresponding credits. Grades higher than ‘F’ and GP > 6 indicate successful clearing of a unit that will earn the student the corresponding Grade Point (P) and the Credits (C) assigned to that unit.

(b) The overall performance of a candidate in a particular (j th, j=1,2,3,4) Semester examination, who earns all the credits of that Semester in one chance, will be assessed by the Semester Grade Point Average (SGPA) ‘S’ to be computed from
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where the summations are over the Grade Points and Credits earned in the examination of the j th Semester. 
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 denotes the credits associated with a Theoretical or a Practical paper or Tutorial or Project Work (Foundation or Final) or General Viva Voce and 
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 is the weighted sum of the Grade Points earned in the j th Semester.

(c) On completion of the M. Tech. course (when 120 credits have been earned as per regulations), the combined result of a candidate will be shown through the Consolidated Grade Point Average (CGPA).

CGPA will be computed from


[image: image6.wmf]120

6

1

6

1

6

1

å

=

=

å

=

å

=

=

j

j

C

j

S

j

j

C

j

j

C

j

S

CGPA

)

(

.

)

(

)

(

)

(

.

)

(

                                       (II)

for a student who earns the total credits of the course in single chance (4 consecutive semesters without back credits during the course of study); and from
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for a student who completes the M.Tech. course in 4 Semesters but with back credits during the course of study or in more than 4 Semesters as per regulations, where 
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 credit and the summation is over all the Theoretical/Practical papers, Tutorial, Project Works and General Viva Voce of the M. Tech. course.



	10
	(a)  Each student will be allotted the topic of the Project Work at the beginning of the 3rd  Semester. He/she will have to carry out the Project Work under 

(i)  the supervision of a Faculty member of the Department

                      or

(ii) the joint supervision of more than one Faculty members of the Department

                      or

(iii)  the joint supervision of one or more Faculty members of the Department and an External Superviser, who is a Facullty member/Scientist/Technologist of another institution/organization. The programme under joint supervision will have to be approved by the BPGS in RPE. 

(b) At the end of the 3rd Semester or the Semester in which a student pursues the Project Work (Foundation), he/she will have to submit, through the respective Superviser(s), a Report on Project Work (Foundation) to a Board of Examiners consisting of the Faculty members of the Department.

(c) For Foundation Project Work, 60% of the notional full marks will be set aside for the Sessional Works and 40% for the Viva Voce and the Report.

(d) At the end of the 4th  Semester or the Semester in which the student pursues the Project Work (Final), he/she will have to submit, through the respective Superviser (s), a dissertation on the Project Work (Final) to a Board of Examiners to be constituted by the BPGS in RPE from the Faculty members of the Department, External Superviser (s) and External Examiner(s).
(e) For the Final Project Work, 60% of the notional full marks will be set aside for the Sessional Works and 40% for the Viva Voce and the Report.

(f) The project work (Foundation) of 3rd Semester or the project work (Final) of 4th Semester or both can be undertaken in an organization/institution other than the Department of RPE as a programme under joint supervision (clause 10(a)). 



	11
	(a) The classes of 2nd Semester onward will begin immediately after the completion of the previous Semester examinations.

(b) A student who fails to earn the total credits of the 1st and 2nd Semester at the first appearance in the Semester examinations, will be allowed to continue in the 2nd and 3rd Semester, respectively, provided he/she earns the credits of at least  (any) 5 papers out of 8 papers of the Semester.

(c) If a student fails to earn the credits of at least (any) 5 papers in each of 1st and 2nd Semester, he/she will be deemed to have failed in that Semester examination 

(d) A student will have to earn the credits of the Compulsory Thesis Work (Foundation) in the Semester examination in order to be promoted to the next Semester to pursue the Thesis Work (Final).

(e) In order to clear the Thesis Work (Final) of Semester IV, a student will have to earn the total credits of the Semester in a single chance.

(f) A student who fails in a Semester examination (Semester I-III; clauses: 11(c), (d)) or fails to appear (in any paper) in a Semester examination, will not be allowed to continue in the next Semester and will have to revert back to the same Semester in the next Academic Session.

(g) The due-to-earn or ‘back’ credits of a Semester will have to be earned in the examination of the same Semester of the next academic session. The candidate will have two such additional chances (a total of 3 chances including the first) to earn the due credits in the next two consecutive academic sessions in the examinations of the particular Semester.

(h) In order to complete the M.Tech. course, a student will have to utilize all the allowed chances within 4 years or 4 consecutive academic sessions or 8 consecutive Semesters, from the date of the first admission. A student who fails to earn the total credits of the M.Tech. course within the allowed chances, will not be permitted to continue the course.   

(i) A student who wishes to discontinue the M.Tech. programme, will have to inform, in writing, the Head of the Department. If such a student has an ‘acceptable’ performance (must have successfully completed the Semesters I and II), he/she may be allowed to resume the programme at the appropriate Semester within five years from the date of first admission. However, the above clause of maximum 3 chances allowed for earning the credits of any unit will be applicable for such candidates.

	12
	(a) At the end of each Semester examination (Semesters-I,II,III), the Syndicate will publish separate lists of following candidates. 

(i) One list will show the results of the candidates who earned all the Semester credit in one (first) chance and are allowed to continue in the next Semester. This list will also show the SGPA earned by the candidates as computed from formula (I) in clause 9(b).

(ii) Another list will show the results of the candidates who did not earn all the credits of the Semester but earned the credits of at least (any) 5 papers in the first chance and are allowed to continue in the next Semester. The SGPA of such a candidate for the particular Semester examination will not be computed (hence not shown). 

(iii) A third list will show the results of the candidates who appeared in the Semester examination only for earning back credits.   

(b) At the end of the 4-th Semester examination, the Syndicate shall publish the following separate lists. 

(i) One list will show the results of the candidates who earned all the credits of 4th Semester in one (first) chance. This list will also show the SGPA earned by the candidates as computed from formula (I) in clause 9(b).

(ii) One list will show the results of the candidates who could not earn all the credits of the 4 th Semester and hence ‘failed’ in the Semester examination according to clause 11(e).

(iii) One list will show the results of the candidates who appeared in the 4th Semester examination only to earn back credits.  

(iv) A list of candidates, who earned the total credits of the M.Tech. course in one chance (without any back credits in any Semester during the course of study), in order of merit, on the basis of the combined results of the 4 Semester examinations. The list will also show the CGPA (computed from Formula II of clause 9(c)) earned by the candidates.

(v)  A list of candidates who completed the M.Tech. course in 4 consecutive Semesters but with back credits during the course of study. In such cases, CGPA will be computed from formula III of clause 9(c). 

(c) A candidate who completes the M.Tech. Course in 4 Semesters but with back credits or in more than 4 Semesters, will be deprived of his/her position in order of merit but will be awarded the CGPA he/she earns, computed from formula (III) of clause 9(c).

(d) A Consolidated Grade Sheet, showing the combined results of all the Semester examinations of the M.Tech. Course will be issued to a candidate after he/she earns the total credits of the Course. The two categories of candidates, defined in clauses 12(b)(iv)-(v), will be issued the Consolidated Grade Sheet together with the 4th Semester Grade Sheet. Those who complete the Course in more than 4 Semesters within the allowed chances will have to apply for the Consolidated Grade Sheet by submitting copies of all his/her Semester Grade Sheets.

	13
	In order to be able to appear in a Semester examination, a candidate shall have to pursue a regular course of studies in the Semester and attend at least 65% of the total Theoretical (including Tutorials) and total Practical classes (including the supporting theoretical/tutorial classes, if any) separately in the Semester. For the Project work, both Foundation and Final, a certificate of satisfactory attendance from the Superviser(s) would have to be submitted prior to registration for the Semester examination. A candidate who fails to earn the total credits of a Semester in the first appearance in the Semester examination (Semesters I & II), but gets promoted to the next Semester by virtue of satisfying the clause 11(b), will not have to attend classes in the ‘back’ paper(s) (Theoretical/Practical/Tutorial).


ANNEXURE-II (B)

COURSE STRUCTURE OF M. TECH. IN “VLSI DESIGN”

(Semester-wise distribution of papers and Credits)

2 YEAR / 4  SEMESTER  ‘FULL TIME’ COURSE

L : No. of Lecture Hours per week;   CL: Credits assigned to Lecture Course

T:  No. of Tutorial hours per week;   CT : Credits assigned to Tutorial

P : No.of hrs/week for a Practical paper;  CP: Credits assigned to Practical paper

C = CL+CT+CP = Total CREDITs assigned to the paper 

CT : Compulsory Theoretical Paper

CL : Compulsory Laboratory Paper

TW : Compulsory Thesis Work

GVV:General Viva Voce

CS:  Compulsory Seminar
‘FULL TIME’  M. TECH.
SEMESTER – I

	PAPER

 
	TITLE
	L          
	T
	P
	CL
	CT
	CP
	C

	CT1

CT2

CT3

CT4

CT5

CL1

ET1


	Discrete Mathematics : Graph Theory and Combinatories             …………………

Data Structure & Algorithms     ……….

Physics of VLSI Devices    ……………

Microelectronics Technology       ……

VLSI Circuits and Systems   …………..  

CAD Techniques - I    ……………………

Elective Theoretical Paper - I

TOTAL  CREDITs of  Semester I


	3

3

3

3

3

0

3


	2

2

0

0

0

0

2


	0

0

0

0

0

9

0

         
	3

3

3

3

3

0

3


	2

2

0

0

0

0

2


	0

0

0

0

0

6

0


	5

5

3

3

3

6

5

30


SEMESTER – II

	CT6

CT7

CT8

CL2

ET2

ET3


	Design Verification and Testing………

Low Power Design     ………………….

RF, Analog and Mixed Signal Design  ….

CAD Techniques – II  ………………….        

Elective Theoretical paper-II        …………

Elective Theoretical paper-III         ………

TOTAL CREDITs of Semester - II
	3           3

3           

1          

3

3
	          2

2           2

0          

2

2


	         0

0           0

6

0

0 

        
	3

3

3

1

3

3


	2

2

2

0

2

2


	0

0

0

4

0

0


	5

5

5

5

5

5

30


SEMESTER – III – A (3 Months)

	CL3

CS1

GVV


	FPGA Laboratory    …………………….

Seminar                  …………………………

General Viva Voce   …………………..

Total Credits of Semester – III A
	0

0
	0

0
	6

6
	0

0
	0

0
	4

4
	4

4

10
18


SEMESTER – III B ( 3 Months)

	TW1


	Compulsory THESIS Work (Foundation)

          Sessional Work………………………..

          VivaVoce……………………………...

Total Credits of Semester – III B 

------------------------------------------------------

TOTAL CREDITs of Semester - III
	0
	0          
	12          
	0
	0
	8
	8

4

12

----

30


SEMESTER – IV

	TW2
	Compulsory THESIS Work (Final):

          Sessional Work ……………………….

          Dissertation…………………………… 

          Viva Voce……………………………..

TOTAL CREDITs of Semester - IV                                    
	0
	0
	21
	0
	0
	14
	14

6

10

30


TOTAL CREDITS OF ‘FULL TIME’ 2-YEAR M. TECH. COURSE -----  120

    NOTE: Choice of Elective Papers

 ET1: Elective Theoretical paper – I is to be chosen from:

(i)   OOProgramming & Language Translation 

(ii)  Physics of Semiconductor

ET2 & ET3: Elective Theoretical papers II & III are to be chosen from:

(iii) Processor Organization and Architecture

(iv) Digital Signal Processing

(v) Embedded Systems

(vi) Design of VLSI CAD Tools

(vii) ASIC/Memory Design

(viii) Nano-electronics

(ix) Nano-photonics

Regulations 

 ‘Full Time’ 2-Year (4-Semester) and ‘Part-time’ 3-Year (6-Semester)

M. Tech. Courses in “VLSI Design”

University of Calcutta

	
	‘Full Time’ 2-Year (4-Semester) Course

M. Tech.(FT)
	‘Part-time’ 3-Year (6-Semester) Course

M.Tech. (PT)

	1(A)
	The eligibility for admission to the 2- year M.Tech. course in “VLSI Design” will be any one of the following :

(I) B.Tech. degree in Radio Physics & Electronics of CU..

(II) B.Tech. degree in Information Technology or Computer Science and Engineering or Electrical Engineering of the University of Calcutta.

(III) A degree equivalent to (I) or (II) from any University/Institute recognized by the University of Calcutta.  

GATE qualification is not mandatory but candidates with valid GATE score will be given preference while short-listing the applicants..
	 The eligibility for admission to the 3- year M.Tech. course in “VLSI Design” will be any one of the following:

(I) B.Tech. degree in Radio Physics & Electronics of CU..

(II) B.Tech. degree in Information Technology or Computer Science and Engineering or Electrical Engineering of the University of Calcutta.

(III) A degree equivalent to (I) or (II) from any University/Institute recognized by the University of Calcutta.  

In addition, a candidate for admission must be a full-time employee in a relevant industry or institution. 

GATE qualification is not mandatory but candidates with valid GATE score will be given preference while short-listing the applicants.


	1(B)
	The duration of the Course will be divided into 4 Semesters each of 6 months duration.
	The duration of the Course will be divided into 6 Semesters each of 6 months duration.

	2(A)
	Admission of the ‘General’ candidates to the ‘Full Time’ M.Tech. course will be on the basis of marks obtained in the degrees mentioned in 1(A) along with a suitable test, to be decided by the Board of PG Studies in Radiophysics and Electronics, conducted amongst the candidates possessing eligibility qualifications and short-listed for such test.
	Admission of the ‘General’ candidates to the ‘Part Time’ M.Tech. course will be on the basis of marks obtained in the degrees mentioned in 1(A) along with a suitable test, to be decided by the Board of PG Studies in Radiophysics and Electronics, conducted amongst the candidates possessing eligibility qualifications and short-listed for such test.

	2(B)
	Admission of the candidates under ‘Sponsored’ category to the ‘Full Time’ M.Tech. course will be on the basis of an interview conducted amongst such candidates.


	Admission of the candidates under ‘Sponsored’ category to the ‘Part-time’ M.Tech. course will be on the basis of an interview conducted amongst such candidates.

	3
	The academic programme to be pursued d  during the ‘Full Time’ M.Tech. course will e be as follows :

(i)   8 Compulsory Theoretical papers.

(ii)  4 Elective Theoretical papers. 

(iii) 2 Compulsory Practical (Lab) papers.

(iv) 2 Elective Practical (Lab) Papers.

(v)  Compulsory Thesis Work in Two parts

(vi) General Viva Voce.
	The academic programme to be pursued    during the ‘Part-time’ M.Tech. course will be as follows :

(i)   8 Compulsory Theoretical papers.

(ii)  4 Elective Theoretical papers. 

(iii) 2 Compulsory Practical (Lab) papers.

(iv) 2 Elective Practical (Lab) Papers.

(v)  Compulsory Thesis Work in Two parts

(vi) General Viva Voce.

	4
	Each Theoretical/Practical paper will carry “CREDITs” according to the number of hours devoted per week as indicated in the following table.

Paper           Hrs./week    Credits assigned

Theoretical (L)     1               1

Tutorials     (T)     1               1       
1                               

Practical      (P)     3               2                                                 
	Each Theoretical/Practical paper will carry “CREDITs” according to the number of hours devoted per week as indicated in the following table.

Paper            Hrs./week  Credits assigned

Theoretical  (L)      1               1    

Tutorials      (T)      1               1   
1                               

Practical      (P)       3               2                                                 

	5
	The number of lecture hours/week devoted to each Compulsory/Elective Theoretical paper, the number of hours/week to be devoted to each Compulsory and Elective Lab paper, and Project Works, and the Credits thereof will be determined from the Course Structure of the ‘Full Time’ course in conjunction with the Table in Item 4.


	The number of lecture hours/week devoted to each Compulsory/Elective Theoretical paper, the number of hours/week to be devoted to each Compulsory and Elective Lab paper, and Project Works, and the Credits thereof will be determined from the Course Structure of the ‘Part Time’ course in conjunction with the Table in Item 4.



	6
	The Total Credits of the ‘Full Time’ M.Tech. course will be 120. The Semester-wise distribution of credits is given in the Course Structure.

All Theoretical and Practical papers will be covered in the 1st and 2nd   semesters. The 3rd and 4th Semesters are to be utilized exclusively for Thesis Works.

A ‘Full Time” student will be able to earn (i) the total credits of the first two Semesters (that is, non-Thesis credits) in a minimum of Two semesters and (ii) the Thesis credits in a minimum of Two semesters.


	The Total Credits of the ‘Part-time’ M.Tech. course will be 120. The Semester-wise distribution of credits is given in the Course Structure.

All Theoretical and Practical papers will be covered in the first four semesters. The 5th   and 6th Semesters are to be utilized exclusively for Thesis Works.

A ‘Part Time” student will be able to earn (i) the total credits of the first four Semesters (that is, non-Thesis credits) in a minimum of Four semesters and (ii) the Thesis credits in a minimum of Two semesters.

	7
	The examinations for the ‘Full Time’ M.Tech. Course shall be held in 4 parts. At the end of each Semester, an examination of the Papers covered in that Semester will be held. This examination will be referred to as the M.Tech. Examination of that Semester. In any semester, the study break between the completion of regular classes and the commencement of the Semester Examination will generally be a maximum of 10 calendar days. The schedule of a Semester examination and the credit to be earned will be according to the course structure. 

A student earns the credits assigned to a Theoretical/Practical/Seminar paper or to a Tutorial or to Project Work (Foundation/Final) or to General Viva Voce, when he/she satisfies the performance criteria stated below in Item 9.
	The examinations for the ‘Part-time’ M.Tech. Course shall be held in 6 parts. At the end of each Semester, an examination of the Papers covered in that Semester will be held. This examination will be referred to as the M.Tech. Examination of that Semester. In any semester, the study break between the completion of regular classes and the commencement of the Semester Examination will generally be a maximum of 10 calendar days. The schedule of a Semester examination and the credit to be earned will be according to the course structure. 

A student earns the credits assigned to a Theoretical/Practical/Seminar paper or to a Tutorial or to Project Work (Foundation/Final) or to General Viva Voce, when he/she satisfies the performance criteria stated  in Item 9.

	8
	(a) Examination of a Theoretical paper carrying 3 credits will be of 2-hour duration. 

(b) Paper Setters and Examiners for Theoretical papers will be appointed from a Board of Examiners consisting of all the faculty members of the Department and the Honorary/Guest Lecturers, if any.

(c) Evaluation of performance in a Practical paper will be wholly based on Sessional work in that paper and an end-semester viva voce. On completion of all the experiments in a Practical paper, a student will be given marks, out of notional full marks, according to the following allocations.

(i) 50% for experiments performed in the lab – the Sessional work to be evaluated by the Teacher-in-Charge.

(ii) 40% for viva voce on the experiments to be conducted by a Board consisting of the Faculty members of the Department and External Examiner(s).

(iii) 10% for Lab Report to be evaluated by the Viva Voce Board..
	(a) Examination of a Theoretical paper carrying 3 credits will be of 2-hour duration. 

(b) Paper Setters and Examiners for Theoretical papers will be appointed from a Board of Examiners consisting of all the faculty members of the Department and the Honorary/Guest Lecturers, if any.

(c) Evaluation of performance in a Practical paper will be wholly based on Sessional work in that paper and an end-semester viva voce. On completion of all the experiments in a Practical paper, a student will be given marks, out of notional full marks, according to the following allocations.

(i) 50% for experiments performed in the lab – the Sessional work to be evaluated by the Teacher-in-Charge.

(ii) 40% for viva voce on the experiments to be conducted by a Board consisting of the Faculty members of the Department and External Examiner(s).

(iii) 10% for Lab Report to be evaluated by the Viva Voce Board.

	9
	(a) The performance of a student in a paper (Theoretical/ Practical), Tutorial, Project work and General Viva Voce will be evaluated in terms of ‘Grades’ and ‘Grade Points’ earned by the student. The equivalence between ‘Grade’, ‘Grade Point’ and the Percent Marks (out of notional full marks) is tabulated below.

% of Marks          Grade   Grade-point(P)

> 90%                          Ex                       10

> 80%  but  < 90%      A                         9

> 70%  but  < 80%       B                         8

> 60%  but  < 70           C                        7

> 50%  but  < 60%        D                       6

< 50%                             F                        0

Grade ‘F’ implies failure to earn the corresponding credits. Grades higher than ‘F’ and Grade Points > 6 indicate successful clearing of a unit that will earn the student the corresponding Grade Point (P) and the Credits (C) assigned to that unit.

(b) The overall performance of a candidate in a particular (j th, j=1,2,3,4) Semester examination, who earns all the credits of that Semester in one chance, will be assessed by the Semester Grade Point Average (SGPA) ‘S’ to be computed from
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where the summations are over the Grade Points and Credits earned in the examination of the j th Semester. 
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 is the weighted sum of the Grade Points earned in the j th Semester.

(c) On completion of the M. Tech. course (when 120 credits have been earned as per regulations), the combined result of a candidate will be shown through the Consolidated Grade Point Average (CGPA).

CGPA will be computed from
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for a student who earns the total credits of the course in single chance (4 consecutive semesters without back credits during the course of study); and from
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for a student who completes the M.Tech. course in 4 Semesters but with back credits during the course of study or in more than 4 Semesters as per regulations, where 
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 credit and the summation is over all the Theoretical/Practical papers, Tutorial, Project Works and General Viva Voce of the M. Tech. course.
	(a) The performance of a student in a paper (Theoretical/ Practical), Tutorial, Project work and General Viva Voce will be evaluated in terms of ‘Grades’ and ‘Grade Points’ earned by the student. The equivalence between ‘Grade’, ‘Grade Point’ and the Percent Marks (out of notional full marks) is tabulated below.

% of Marks         Grade   Grade-point(P)

> 90%                          Ex                       10

> 80%  but  < 90%      A                         9

> 70%  but  < 80%       B                         8

> 60%  but  < 70           C                        7

> 50%  but  < 60%        D                       6

< 50%                             F                        0

Grade ‘F’ implies failure to earn the corresponding credits. Grades higher than ‘F’ and Grade Points > 6 indicate successful clearing of a unit that will earn the student the corresponding Grade Point (P) and the Credits (C) assigned to that unit.

(b) The overall performance of a candidate in a particular (j th, j=1,2,3,4,5,6) Semester examination, who earns all the credits of that Semester in one chance, will be assessed by the Semester Grade Point Average (SGPA) ‘S’ to be computed from
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where the summations are over the Grade Points and Credits earned in the examination of the j th Semester. 
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 may be the credits associated with a Theoretical  or a Practical paper or Tutorial or Project Work (Foundation or Final) or General Viva Voce and 
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 is the weighted sum of the Grade Points earned in the j th Semester.

(c) On completion of the M. Tech. course (when 120 credits have been earned as per regulations), the combined result of a candidate will be shown through the Consolidated Grade Point Average (CGPA).

CGPA will be computed from
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for a student who earns the total credits of the course in single chance (6 consecutive semesters without back credits during the course of study); and from
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for a student who completes the M.Tech. course in 6 Semesters but with back credits during the course of study or in more than 6 Semesters as per regulations, where 
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 credit and the summation is over all the Theoretical/Practical papers, Tutorial, Project Works and General Viva Voce of the M. Tech. course.

	10


	(a)  Each student will be allotted the topic of the Project Work at the beginning of the 3rd  Semester. He/she will have to carry out the Project Work under 

(i)  the supervision of a Faculty member of the Department

                      or

(ii) the supervision of faculty member(s)/scientist(s)/technologist(s) of another institution/organization, approved by the BPGS in RPE

                      or

(iii)  the joint supervision of more than one members of the categories (i) and/or (ii) above. 

(b) At the end of the 3rd Semester or the Semester in which a student pursues the Project Work (Foundation), he/she will have to submit, through the respective Superviser(s), a Report on Project Work (Foundation) to a Board of Examiners consisting of the Faculty members of the Department.

(c) For Foundation Project Work, 60% of the notional full marks will be set aside for the Sessional Works and 40% for the Viva Voce and the Report.

(d) At the end of the 4th  Semester or the Semester in which the student pursues the Project Work (Final), he/she will have to submit, through the respective Superviser(s), a dissertation on the Project Work (Final) to a Board of Examiners to be constituted from the Faculty members of the Department, External Superviser(s) and External Examiner(s).

(e) For the Final Project Work, 60% of the notional full marks will be set aside for the Sessional Works and 40% for the Viva Voce and the Report.

(f) The project work (Foundation) of 3rd Semester or the project work (Final) of 4th Semester or both can be undertaken in an organization/institution other than the Department of RPE as a programme under joint supervision (clause 10(a)). 


	(a)  Each student will be allotted the topic of the Project Work at the beginning of the 5th  Semester. He/she will have to carry out the Project Work under 

(i)  the supervision of a Faculty member of the Department

                      or

(ii) the supervision of faculty member(s)/scientist(s)/technologist(s) of another institution/organization, approved by the BPGS in RPE

                      or

(iii)  the joint supervision of more than one members of the categories (i) and/or (ii) above. 

(b) At the end of the 5th  Semester or the Semester in which a student pursues the Project Work (Foundation), he/she will have to submit, through the respective Superviser(s), a Report on Project Work (Foundation) to a Board of Examiners consisting of the Faculty members of the Department.

(c) For Foundation Project Work, 60% of the notional full marks will be set aside for the Sessional Works and 40% for the Viva Voce and the Report.

 (d) At the end of the 6th  Semester or the Semester in which the student pursues the Project Work (Final), he/she will have to submit, through the respective Superviser(s), a dissertation on the Project Work (Final) to a Board of Examiners to be constituted from the Faculty members of the Department, External Superviser(s) and External Examiner(s).

(e) For the Final Project Work, 60% of the notional full marks will be set aside for the Sessional Works and 40% for the Viva Voce and the Report.

(f) The project work (Foundation) of 5th  Semester or the project work (Final) of 6th Semester or both can be undertaken in an organization/institution other than the Department of RPE as a programme under joint supervision (clause 10(a)). 



	11
	(a) The classes of 2nd Semester onward will begin immediately after the completion of the previous Semester examinations.

(b) A student who fails to earn the total credits of the 1st and 2nd Semester at the first appearance in the Semester examinations, will be allowed to continue in the 2nd and 3rd Semester, respectively, provided he/she earns the credits of at least  (any) 5 papers out of 8 papers of the Semester.

(c) If a student fails to earn the credits of at least (any) 5 papers in each of 1st and 2nd Semester, he/she will be deemed to have failed in that Semester examination 

(d) A student will have to earn the credits of the Compulsory Thesis Work (Foundation) in the Semester examination in order to be promoted to the next Semester to pursue the Thesis Work (Final).

(e) In order to clear the Thesis Work (Final) of Semester IV, a student will have to earn the total credits of the Semester in a single chance.

(f) A student who fails in a Semester examination (Semester I-III; clauses: 11(c), (d)) or fails to appear (in any paper) in a Semester examination, will not be allowed to continue in the next Semester and will have to revert back to the same Semester in the next Academic Session.

(g) The due-to-earn or ‘back’ credits of a Semester will have to be earned in the examination of the same Semester of the next academic session. The candidate will have two such additional chances (a total of 3 chances including the first) to earn the due credits in the next two consecutive academic sessions in the examinations of the particular Semester.

(h) In order to complete the M.Tech. course, a student will have to utilize all the allowed chances within 4 years or 4 consecutive academic sessions or 8 consecutive Semesters, from the date of the first admission. A student who fails to earn the total credits of the M.Tech. course within the allowed chances, will not be permitted to continue the course.   

(i) A student who wishes to discontinue the M.Tech. programme, will have to inform, in writing, the Head of the Department. If such a student has an ‘acceptable’ performance (must have successfully completed the Semesters I and II), he/she may be allowed to resume the programme at the appropriate Semester within five years from the date of first admission. However, the above clause of maximum 3 chances allowed for earning the credits of any unit will be applicable.
	(a) The classes of 2nd Semester onward will begin immediately after the completion of the previous Semester examinations.

(b) A student who fails to earn the total credits of the 1st to 4th  Semester at the first appearance in the Semester examinations, will be allowed to continue in the next Semester, respectively, provided he/she earns the credits of at least  (any) 2 papers out of 4 papers of the Semester.

(c) If a student fails to earn the credits of at least 2 papers in each of 1st to 4th  Semester, he/she will be deemed to have failed in that Semester examination

(d) A student will have to earn the credits of the Compulsory Thesis Work (Foundation) in the Semester examination in order to be promoted to the next Semester to pursue the Thesis Work (Final). 

(e) In order to clear the Thesis Work (Final) of  Semester VI, a student will have to earn the total credits of the Semester in a single chance.

(f) A student who fails in a Semester examination (Semester I-V; clauses: 11(c), (d)) or fails to appear (in any paper) in a Semester examination, will not be allowed to continue in the next Semester and will have to revert back to the same Semester in the next Academic Session.
g) The due-to-earn or ‘back’ credits of a Semester will have to be earned in the examination of the same Semester of the next academic session. The candidate will have two such additional chances (a total of 3 chances including the first) to earn the due credits in the next two consecutive academic sessions in the examinations of the particular Semester.

(h) In order to complete the M.Tech. course, a student will have to utilize all the allowed chances within 5 years or 5 consecutive academic sessions or 10 consecutive Semesters, from the date of the first admission. A student who fails to earn the total credits of the M.Tech. course within the allowed chances, will not be permitted to continue the course.  

(i) A student who wishes to discontinue the M.Tech. programme, will have to inform, in writing, the Head of the Department. If such a student has an ‘acceptable’ performance (must have successfully completed the Semesters I, II, III, IV), he/she may be allowed to resume the programme at the appropriate Semester within five years from the date of first admission. However, the above clause of maximum 3 chances allowed for earning the credits of any unit will be applicable.
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	(a) At the end of each Semester examination (Semesters-I,II,III), the Syndicate will publish separate lists of following candidates. 

(i) One list will show the results of the candidates who earned all the Semester credit in one (first) chance and are allowed to continue in the next Semester. This list will also show the SGPA earned by the candidates as computed from formula (I) in clause 9(b).

(ii) Another list will show the results of the candidates who did not earn all the credits of the Semester but earned the credits of at least (any) 5 papers in the first chance and are allowed to continue in the next Semester. The SGPA of such a candidate for the particular Semester examination will not be computed (hence not shown). 

(iii) A third list will show the results of the candidates who appeared in the Semester examination only for earning back credits.   

(b) At the end of the 4-th Semester examination, the Syndicate shall publish the following separate lists. 

(i) One list will show the results of the candidates who earned all the credits of 4th Semester in one (first) chance. This list will also show the SGPA earned by the candidates as computed from formula (I) in clause 9(b).

(ii) One list will show the results of the candidates who could not earn all the credits of the 4 th Semester and hence ‘failed’ in the Semester examination according to clause 11(e).

(iii) One list will show the results of the candidates who appeared in the 4th Semester examination only to earn back credits.  

(vi) A list of candidates, who earned the total credits of the M.Tech. course in one chance (without any back credits in any Semester during the course of study), in order of merit, on the basis of the combined results of the 4 Semester examinations. The list will also show the CGPA (computed from Formula II of clause 9(c)) earned by the candidates.

(vii)  A list of candidates who completed the M.Tech. course in 4 consecutive Semesters but with back credits during the course of study. In such cases, CGPA will be computed from formula III of clause 9(c). 

(c) A candidate who completes the M.Tech. Course in 4 Semesters but with back credits or in more than 4 Semesters, will be deprived of his/her position in order of merit but will be awarded the CGPA he/she earns, computed from formula (III) of clause 9(c).

(d) A Consolidated Grade Sheet, showing the combined results of all the Semester examinations of the M.Tech. Course will be issued to a candidate after he/she earns the total credits of the Course. The two categories of candidates, defined in clauses 12(b)(iv)-(v), will be issued the Consolidated Grade Sheet together with the 4th Semester Grade Sheet. Those who complete the Course in more than 4 Semesters within the allowed chances, will have to apply for the Consolidated Grade Sheet by submitting copies of all his/her Semester Grade Sheets.


	(a) At the end of each Semester examination (Semesters-I-V), the Syndicate will publish separate lists of following candidates. 

(i) One list will show the results of the candidates who earned all the Semester credit in one (first) chance and are allowed to continue in the next Semester. This list will also show the SGPA earned by the candidates as computed from formula (I) in clause 9(b).

(ii) Another list will show the results of the candidates who did not earn all the credits of the Semester but earned the credits of at least (any) 2 papers in the first chance and are allowed to continue in the next Semester. The SGPA of such a candidate for the particular Semester examination will not be computed (hence not shown). 

(iii) A third list will show the results of the candidates who appeared in the Semester examination only for earning back credits.   

(b) At the end of the 6-th Semester examination, the Syndicate shall publish the following separate lists. 

(i) One list will show the results of the candidates who earned all the credits of 6th Semester in one (first) chance. This list will also show the SGPA earned by the candidates as computed from formula (I) in clause 9(b).

(ii) One list will show the results of the candidates who could not earn all the credits of the 6th Semester and hence ‘failed’ in the Semester examination according to clause 11(e).

(iii) One list will show the results of the candidates who appeared in the 6th Semester examination only to earn back credits.  

(iv) A list of candidates, who earned the total credits of the M.Tech. course in one chance (without any back credits in any Semester during the course of study), in order of merit, on the basis of the combined results of the 6 Semester examinations. The list will also show the CGPA (computed from Formula II of clause 9(c)) earned by the candidates.

(v) A list of candidates who completed the M.Tech. course in 6 consecutive Semesters but with back credits during the course of study. In such cases, CGPA will be computed from formula III of clause 9(c). 

(c) A candidate who completes the M.Tech. Course in 6 Semesters but with back credits or in more than 6 Semesters, will be deprived of his/her position in order of merit but will be awarded the CGPA he/she earns, computed from formula (III) of clause 9(c).

(d) A Consolidated Grade Sheet, showing the combined results of all the Semester examinations of the M.Tech. Course will be issued to a candidate after he/she earns the total credits of the Course. The two categories of candidates, defined in clauses 12(b)(iv)-(v), will be issued the Consolidated Grade Sheet together with the 6th Semester Grade Sheet. Those who complete the Course in more than 6 Semesters within the allowed chances, will have to apply for the Consolidated Grade Sheet by submitting copies of all his/her Semester Grade Sheets.
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	In order to be able to appear in a Semester examination, a candidate shall have to pursue a regular course of studies in the Semester and attend at least 65% of the total Theoretical (including Tutorials) and total Practical classes (including the supporting theoretical/tutorial classes, if any) separately in the Semester. For the Project work, both Foundation and Final, a certificate of satisfactory attendance from the Superviser(s) would have to be submitted prior to registration for the Semester examination. A candidate who fails to earn the total credits of a Semester in the first appearance in the Semester examination (Semesters I & II), but gets promoted to the next Semester by virtue of satisfying the clause 11(b), will not have to attend classes in the ‘back’ paper(s) (Theoretical/Practical/Tutorial). 
	In order to be able to appear in a Semester examination, a candidate shall have to pursue a regular course of studies in the Semester and attend at least 65% of the total Theoretical (including Tutorials) and total Practical classes (including the supporting theoretical/tutorial classes, if any) separately in the Semester. For the Project work, both Foundation and Final, a certificate of satisfactory attendance from the Superviser(s) would have to be submitted prior to registration for the Semester examination. A candidate who fails to earn the total credits of a Semester in the first appearance in the Semester examination (Semesters I-IV), but gets promoted to the next Semester by virtue of satisfying the clause 11(b), will not have to attend classes in the ‘back’ paper(s) (Theoretical/Practical/Tutorial).


ANNEXURE – III
Structure for 1-year Diploma Course

MICROWAVE AND MILLIMETREWAVE TECHNOLOGY

PAPER

 
SUBJECT  



        MARKS

THEORETICAL
I
Gr.A:
 Microwave and Millimetrewave  Propagation  

50                         

Gr.B: Guided Wave Transmission and   Passive Devices

50

II
Gr.A: Microwave and mm-wave Generators and Amplifiers

50                          

             Gr.B: Microwave and Millimetrewave       Antennas


50 

III
Gr.A: Microwave and Millimetrewave       Measurements

50                            Gr.B: Microwave and  Millimetrewave       Applications

50           

IV
Gr.A: Communication Techniques              



50                          

              Gr.B:
Digital  Signal Processing           

      

50


Total  
400                  

PRACTICAL  
     

I
Study of Modulation and Demodulation Schemes                      
100

II
Study of Sources and Amplifiers      
                                           100

III
Study of Microwave and Millimetrewave Systems-I                
              100

IV
Study of Microwave and Millimetrewave Systems-II                   
100


Total      400                 

Seminar                      

                                                         100

Design of MW and MMW Circuits                                          
              100


TOTAL  

            1000                                                        

ANNEXURE – IV(A)

A Brief Note on the Training Programme in 

Millimetrewave Technology and Wave Propagation
Microwaves and Millimeter waves are radio waves of wavelength in the range of 100 mm to 1mm. These waves were first put into practical use during World War II. Rapid development in various fields of Electronic Engineering thereafter has led to many new applications, in recent years, in the field of Communication, Information-highways, Instrumentation, Remote Sensing and  Weather forecasting etc.

Keeping these application potentials in view, Department of Electronics, Govt. of India, under the Technology Development Programme of National Radar Council had initiated projects of  R & D nature at the Institute of Radiophysics and Electronics, University of Calcutta, in the area of Microwaves and Millimeterwaves during 1980s. These covered studies related to wave propagation and remote sensing as part of the technology development programme of DOE. Subsequently with further financial support from other funding agencies, which include AICTE, MHRD,  DST, DRDO, ADA, UGC and TISCO, different activities were undertaken in the form of delivering electronic hardware, system fabrication and installation at the user’s premises and feasibility studies of  various propagation impairments related to communication, radar, radiometry  and  remote sensing.

To sustain and propagate all these R&D activities in millimeterwave/microwave  technology in the country, the need for creating scientific and technical manpower in the field was felt. In view of this, DOE, Govt. of India, offered Institute of Radiophysics and Electronics, University of Calcutta, to undertake a Training Programme in Millimeterwave Technology, for a five year period commencing from 1988. Undertaking the programme was possible because an infrastructure worth about Rs. 3 crores had already been developed with funds from various agencies. It is important to note that the programme of this type was the first of its kind in Eastern India.

Under this Programme, expert manpower and a resource group in this area have been developed and a number of consultancy jobs have been extended to the Defence Sectors, Department of Telecommunication, Department of Space, Department of Science and Technology. Further, a number of products developed through this Programme are used in Atmospheric Science.

During the last five years, Institute of Radiophysics and Electronics has organized several Refresher Courses and a Workshop, mainly on Microwave, Millimetrewave and Optical Communication, under the Training Programme. A one-year PG Diploma course on Microwave and Millimeterwave Technology has been launched but had to be held in abeyance after one batch of students passed out due to some administrative problems. The University of Calcutta with the concurrence from the Govt. of West Bengal, has decided to convert the Training Programme to a permanent centre. The Govt. of W.B. has decided to continue funding the Programme so that the Diploma Course is set to be revived. It is also being planned to upgrade the Diploma Course to  full-fledged 4-semester M. Tech. in Microwave and Millimeterwave Engineering.
ANNEXURE – IV(B)

A Report on the Activities of  

S.K. MITRA CENTRE FOR RESEARCH IN SPACE ENVIRONMENT

Late Professor Sisir Kumar Mitra, FRS, is the pioneer of radio and space researches in this part of the globe. He established the Institute of Radio Physics and Electronics of this University in 1949 with his school of space physicists as its core group. The activities of this Institute were subsequently expanded to cover areas like Solid State Electronics, Computer and System Science, in addition to the Ionosphere and Wave Propagation. In recent years, however, the research interest of the Ionosphere and Wave Propagation Group was limited to some selected areas due to lack of funds and manpower. However, the scientific contributions in those limited areas have been significant and internationally recognized. The University, with the support of Indian Space Research Organization (ISRO), proposed to establish a Centre in memory of Late Professor Sisir Kumar Mitra to undertake research in the existing as well as new fields, extending from troposphere to upper atmosphere. Professor R.N.Basu, former Vice Chancellor and Professor A.K.Banerjee, the Honorable Vice Chancellor, formally approached the Chairman, ISRO for providing financial support to the Centre. After prolonged interactions with Advisory Committee on Space Research (ADCOS) of ISRO four research proposals on the following topics with a total budget of Rs. 75.2 lakhs were sanctioned by ISRO Headquarters under the umbrella of the proposed Centre:

(1) Atmospheric Electricity

(2) Space Weather 

(3) Lower Atmospheric Chemistry

(4) Radio Remote Sensing of the Atmosphere

 
Late Dr. A.P. Mitra, FRS, played the key role in formulating the scientific programme of the Centre and extended his support as the then Chairman of ADCOS, ISRO. The Centre was formally inaugurated on 12 March 2002. The Institute of Radio Physics and Electronics was chosen as the nodal department to organize the Centre which will be inter-departmental in nature, involving the University departments like Radio Physics and Electronics, Physics, Chemistry, Atmospheric Sciences and Marine Science. 

The first phase of the ISRO funded projects ended in March 2007. A set of proposals was submitted to ISRO HQ for the second phase and four projects were approved with the funds totaling Rs. 95.48 lakhs for the period 2007-2010. Apart form the projects approved directly by ISRO HQ, four other projects sanctioned by SAC, ISRO and CAWSES India, ISRO, have been carried out at the Centre. Through the implementation of these projects, the Centre participated in a number of ISRO supported national programmes such as, GAGAN, CAWSES, Megha Tropiques Mission, Ka-band Satellite Propagation, and the international programmes namely, SCINDA and COSMIC Satellite. 
The following projects are presently being carried out at the Centre.

1. Radio Remote Sensing of the tropical atmosphere (phase II): Studies on Radio  Environment and Climatic parameters in the tropical region

      Name of the P.I : Prof. Animesh Maitra, Institute of Radio Physics & Electronics

       Total Amount Sanctioned (2007-2010) :Rs 14.83 Lakhs

2. Ionosphere Space Weather in relation to satellite-based systems

      Name of the P.I : Prof.Ashish Dasgupta, Institute of Radio Physics & Electronics 

       Name of the Co P.I : Sri Ashik Pal      

       Total Amount Sanctioned (2007-2010) :Rs 33.05 Lakhs

3. Monitoring Global Electricity Parameters

      Name of the P.I : Prof. S.S.De, Institute of Radio Physics & Electronics       

       Name of the Co P.I : Dr. B.Bandopadhyay

       Total Amount Sanctioned (2007-2010) : Rs 27.38 Lakhs
4. Aerosol formation and role of its chemical transformation and 

      transport in the boundary layer at the land-ocean boundary  

      condition of NE coast of Bay of Bengal

       Name of the P.I : Prof. Subha Sen, Department of Chemistry

       Name of the Co P.I : Prof. T.K.Jana, Department of Marine Science

       Total Amount Sanctioned (2007-2010) : Rs 27.38 Lakhs

5. Studies on tropical rain and atmospheric water content using  

      ground based measurements and satellite data related to Megha    

      Tropiques Mission

      Name of the P.I : Prof. Animesh Maitra, Institute of Radio Physics & Electronics

      Total Amount Sanctioned (2007-2010) : Rs 29.34 Lakhs

 ANNEXURE – V(A)

RESEARCH ACTIVITIES  (EXECUTED)

Solid State Electronics & Circuits 
(including VLSI & Nanoelectronics)
C-Nanotube 

The Boltzmann transport equation is applied to study the transport limited by acoustic phonon in Carbon nanotube. Formulation for optical phonons is being conducted. The performance of CNTFETs has been investigated.
Nanscale MOSFET

With downscaling of device dimensions, Double Gate (DG) MOSFETs have drawn considerable attention for their potential to better control short channel effects. A comprehensive and physically based investigation has been carried out to determine the threshold voltage Vt and subthreshold slope S of a fully depleted DG MOSFET taking into account quantum mechanical effects and the bandgap narrowing due to heavy channel doping. The values of Vt and S have also been determined by using a 2D numerical simulator ATLAS. Good agreement between analytical results and simulated values is obtained validating the theory. 
Quantum mechanical effects on the threshold voltage of strained Si/SiGe MOSFETs have been studied taking additionally the effect of band gap narrowing. The calculated analytical values agree very closely with available experimental data as well as recent measurements at IMEC, Belgium.

Si Photonics 

Some investigations have been made on (i) effect of Ge-content on the Performance of Si/SiGe photodetector; (ii) Use of Fuzzy Logic in Semiconductor Device Modeling and (iii) Resonant cavity-enhanced Ge Schottky photodetector. Also work has been continuing on (i) Si/SiGe Multiple Quantum Well (MQW) photodetector (PD) structure, (ii) some optical properties of Quantum Dot (QD) structure, (iii)  Performance analysis of Quantum Dot Infra-red Photodetector (QDIP) structures.
Incorporation of C in SiGe alloy reduces the strain in the alloy/Si heterojunction. An estimation of the composition in Si1-x-yGexCy alloy to be used as a photodetector material exhibiting large absorption coefficient has been made. The internal quantum efficiency of the detector has been estimated.

Work has been initiated to model the experimental data on Quantum Confined Stark Effect (QCSE) in Ge/SiGe MQWs by considering excitonic effects for light hole and heavy hole transitions to the direct conduction band of Ge layers. The values of linewidth, Rydberg constants for continuum absorption, etc are extracted.  
Optoelectronics 

Hetero bipolar Phototransistors
Work has been initiated to study the performance of Hetero bipolar phototransistors, particularly the gain in the device and its optimization. Attempts are being made to develop a SPICE model for such devices.
Microwave and Lightwave Technology
Microwave Conductivity of Polymers
Continuing with the determination of the complex microwave conductivity of conducting polymers, a simple technique has been established and has been applied to determine the dielectric constant of Teflon and Perspex. The results have been found to be in good agreement with those obtained in literature. It has, however, been observed that below a certain thickness of the sample the value of the dielectric constant is smaller.
Travelling Wave Semiconductor Optical Amplifier

Semiconductor Optical Amplifiers (SOAs) are increasingly being used in present day fibre optic communication and networking systems. Apart from amplification of light signals, SOAs are attractive in making all optical network elements like routers, wavelength converters, and cross connects. For accurate prediction of performance of SOAs, suitable mathematical or circuit models are needed to design the SOAs and to predict their operational characteristics We present an equivalent lumped-element electric circuit model that is utilized by SPICE for the design and analysis of traveling wave (TW) semiconductor laser amplifier. The circuit elements are derived from the rate equations involving carrier and photon densities. Results based on SPICE simulation agree well with experimental data as well as with values obtained from sophisticated analysis. It is easy to include parasitics to the intrinsic circuit model to examine the performance of the amplifiers, like modulation bandwidth or transient response.
Optical Communication 

Calculations have been made for incoherent in-band crosstalk induced power penalty in amplified Wavelength Division Multiplexed Networks. In this work we present an analysis of interferometric in-band crosstalk introduced by a number of sources in a multi-channel wavelength division multiplexed network. Our theory differs from the earlier ones in two aspects. First it takes into account dominant signal-amplified spontaneous emission (ASE) beat noise in optical amplifiers connected to crosstalk sources. Secondly, whereas the earlier theories use Gaussian probability distribution function (PDF) for noise, we use chi-squared distribution (CSD). We have derived analytical expression for power penalty from the formula for bit error rate by employing saddle point approximation (SPA) to the chi-squared pdf. We also calculate power penalty using Gaussian PDF for crosstalk noise for finite extinction ratio using average and optimized detection thresholds. The crosstalk induced penalty, calculated with CSD-SPA for a single interfering channel matches closely with the available experimental results without amplification and with amplification. When the number of interfering sources is small CSD-SPA may be used to accurately calculate crosstalk power penalty, but for larger number of sources ( ≥ 4) Gaussian PDF with average detection threshold may be used as verified from the available experimental results.

Cross-talk issues in Wavelength Division Multiplexing (WDM) systems have been addressed.
Presently a time domain reservoir model of SOA is being developed. A procedure of the extraction of parameters from the commercial SOA utilised in the experiment is laid down. Various sources of degradation of SOA-based optical circuits have been identified and the method for evaluation of bit error rate for complex SOA based combinatorial network has been outlined. The tool is validated through the implementation of a photonic bit comparator. Important design guidelines are extracted by the proposed tool. With this model it is possible to characterize the transient behaviour of SOA which gains importance recently because of growing interest in various all optical signal processing application. Investigations are also been carried out to use SOA in the PON network. 

HEMT Photoreceiver Modelling

The photoreceivers in fibre optic communication are made of MSM photodetectors and low noise preamplifiers in transimpedance feedback configuration. We have optimized the transimpedance bandwidth product of a MSM PD – HEMT amplifiers based on a delta doped AlInAs-GaInAs taking into account radio frequency modeling in a SPICE framework. The simulation values of h-parameter show god agreement with experimental data. The optimized values of fT and fmax are derived by changing the width W and doping in the HEMT.

Optical Heterodyning for Millimeter-wave and Terahertz Signal Generation:

Extensive simulation work has been done to realize novel optical heterodyning schemes for generation of millimeter-wave and terahertz signal. Low phase-noise millimeter-wave signal that can be generated with optical heterodyning scheme may be very useful for pico-cellular mobile communication. Both injection-locking and optical phase-locking techniques have been investigated for realization of low phase-noise signal at millimeter-wave frequency. The performance of a modified optical phase-locking technique proposed by us appears to be more effective.

The terahertz signal generation by optical heterodyning is very useful for applications like Concealed Weapon Detection and Stand-off detection of explosives as terahertz will have spectroscopic capabilities and also will provide better image resolution in active imaging. Our scheme investigated for this purpose can provide terahertz signal by optical heterodyning using Mach-Zehnder modulator as phase modulator and the generated terahertz signal can be effectively tuned by varying the drive signal to the Mach- Zehnder modulator at microwave frequency.

Left Handed Maxwell (LHM) System:

Research work on this state-of-the-art topic has been started by us since mid 2007. We are interested to address the fundamental physics issues related to LHM structures realizable with a composite array of Split Ring Resonator (SRR) and Strip Wire (SW). Such LHM structure has the possibility of realizing negative refractive index and also promises such exotic  possibilities like the realization of “perfect lens” and “microwave cloaking”. Our research work has started with a humble effort to characterize the reflection and transmission characteristics of these LHM structures both from analytical point of view and in terms of numerical experimentation. Experimental prototype will also be fabricated in future to validate the analytical and numerical results.

Photodetectors
Some investigations have been made of performances of SiGe MQW pin and Ge- Schottky photodetectors.
Effect of electric field on intersubband transition in semiconductor Quantum Ring has been investigated.

Dielectric Resonator Antenna 
Design of compact Dielectric Resonator Antenna (DRA) suitable for low profile wireless equipment is a new challenging area of antenna research. We already have reported some new DRAs in IEEE AP-Transactions and Electronic Letters. Another aspect of using multiple DRA elements side by side on a same ground plane has been addressed. Applications Defected ground structures (DGS) in such a design has been theoretically and experimentally examined. This is reported in North American URSI Meeting at Ottawa, 2007. 

Microstrip Antenna 
To solve a long standing problem of modeling the feed of a probe-fed patch we have developed recently  some computer aided designs. 

EM Metamaterials 
We have explored and studied some new printed geometries as single negative material. Negative-  with tenability has been demonstrated. Split ring resonators of some conventional and unconventional shapes have also been theoretically analyzed and characterized. The new results have been reported in North American URSI Meeting at Ottawa, July 2007 and in Applied Electromagnetics Conference AEMC 2007, Kolkata,  Dec. 2007.

Space and Atmospheric Science and Communication
Effects of magnetic storms on equatorial ionospheric scintillations
The response of equatorial scintillations to the prompt penetration of magnetospheric electric field to equatorial latitudes has been studied by combining L-band and VHF scintillations near the northern crest of the equatorial anomaly and global ion density plots of DMSP over nearly one solar cycle (1996-2005). It is established that within 3 hours of the interplanetary magnetic field (IMF) Bz turning southward with amplitude in excess of 10 nT during severe magnetic storms and 5 nT during moderate storms, equatorial spread F (ESF) is generated in a narrow longitude zone where the local time is in the dusk sector. At other longitudes, there is no ESF activity. The results are interpreted in terms of penetration of the magnetospheric electric field to low latitudes due to enhanced polar cap potential associated with region1 current when undershielding condition prevails. 
Prediction of Space Weather effects
Some measures of asymmetry of the equatorial ionization anomaly (EIA) like the differences between the extents of the northern and the southern crests, and differences between the areas under the ionization distribution curve on either side of the magnetic equator, have been derived from the latitudinal distribution of ionization density in the topside F-region obtained from satellites like the Defense Meteorological Satellite Program (DMSP). L-band amplitude scintillations recorded at Calcutta (22.58(N, 88.38(E geographic; dip: 32(N) near the northern crest of the EIA from geostationary INMARSAT and plots of ion density from the DMSP over the magnetic equator have been analyzed during the equinoctial months August through October 2000, and February through April 2001, to obtain a prediction of scintillations on a day-to-day basis.
Response of the equatorial ionosphere to earthquakes

The Total Electron Content (TEC) data collected under the GAGAN program have been analyzed to obtain any precursor signatures of the intense earthquakes of December 26, 2004, October 8, 2005 and September 12, 2007. It is observed that the TEC in a narrow longitude sector around the earthquake zone is significantly reduced on a day 2-10 days prior to the earthquake.

Study of global atmospheric electricity parameters
The study of global atmospheric electricity parameters, namely, the air-earth current, atmospheric potential gradient and conductivity emphasizes the need to investigate the interactions between various atmospheric and ionospheric current systems which will be necessary to achieve the overall understanding of Global Electric Circuit (GEC). Also monitoring of Schumann resonances along with the DC components of GEC parameters is expected to provide a viable mechanism behind the solar-terrestrial weather relationship
Ku-Band propagation studies  on an Earth-Space Path
Propagation measurements of Ku-band signals are being  carried out over an earth-space path by receiving a Ku-band signal at 11.172 GHz from the satellite NSS-6 (geostationary at longitude 950 E) at Kolkata since June 2004. A significant depolarization of plane polarized satellite signal occurs during rain events caused by the oblateness of raindrops. The depolarization phenomena can have important bearings in terms of the degradation cross-polar discrimination (XPD) which can seriously affect the satellite communication system that uses the frequency re-use scheme with cross-polar antennas. The present Ku-band results will be important for the proposed Ka-band propagation measurements to be undertaken by SAC, ISRO, with Ka-band beacon measurements from the Indian geostationary satellite GSAT-4 to be launched in 2008.

Scintillations of Ku-band satellite signal, caused by the irregularities in refractive index structures, have been studied in relation to rain attenuation. The scintillation and rain attenuation occur at two different time scales, the scintillation being characterized by fast fluctuation whereas the rain attenuation exhibiting slower fluctuations. The standard deviation of fast fluctuations caused by the small scale irregularities of refractive index shows an increase with the rain attenuation, and, the fitted power-law relation indicates that the thin-layer turbulence model is applicable to scintillation of satellite signal at Ku-band. 

Climatic Parameter Studies

Cloud liquid water contents have been obtained from the radiosonde measurements using the Salonen model at a tropical location which show a strong seasonal control. The ITU-R model underestimates LWC at this location. The relationship of cloud attenuation, derived by considering the temperature profile within the cloud, with LWC shows a scatter and a considerable departure from the ITU-R model. The linear relationship between LWC and attenuation over the frequency range 10 to 100 GHz shows a varying departure from the ITU-R model, it being overestimated by the ITU-R model below 40 GHz and underestimated above 70 GHz. 

Systems Science
Fuzzy Systems
Extraction of fuzzy rules for system identification is an important issue in many disciplines of engineering. In our work we have we have introduced various concepts of the development of a hierarchical self organized learning scheme that evolves automatically the structure along with parameters of fuzzy membership functions from given set of pattern. The particle swarm optimization (PSO) technique has been employed as the learning tool after removing some of its inherent problems with convergence. This algorithm has been used for pattern matching, function approximation and it acts as a classifier with little bit of modification.

The above procedure can be used for the model identification of any nonlinear, chaotic system. A real time Twin rotor Multi Input Multi Output System has been identified in the laboratory environment and one adaptive controller has been designed for that system  

Medical Imaging Technique
Medical images acquired using different modalities like X-ray, CT, MR, PET, SPECT, US are increasingly being used by the clinicians for therapy planning. Therefore need exists to bring different modality images in a common platform for the purpose of information processing. Keeping this in view, the present research will be based on the study and development of more advanced image processing techniques for analysis of multimodal medical images to identify and recognize tumor/cancer lesions appearing in tissue regions. In the next phase of study, methodologies are developed for AI based decision making support system to assist the clinicians for computer aided diagnostics and therapeutic procedures.      

ANNEXURE – V(B)

RESEARCH ACTIVITIES  (PROPOSED)
Solid State Electronics and Circuits

Transport and scattering mechanisms

Work in the area of ballistic transport in 2D and 1D systems will be undertaken to   find out the transport parameters in such cases. The work on superlattices will also  be extended to find the scattering limited mobilities for such systems.
Si Photonics 

Work on Si based optoelectronic devices will be continued. In particular, the quantum efficiency of photodetectors using Si/SiGe Quantum Wells will be estimated. Recent results on Quantum Confined Stark Effect in Si/SiGe MQWs will be examined to predict the performance as modulators and detectors.   The Raman gain and two photon absorption in Si and its alloys will be investigated.

MOS Devices

Further work on nanoscale MOS will be continued using simulation tools and developing analytical models. The ratio of ON to OFF currents in nano-MOS will be estimated by using ballistic transport as well as drift-diffusion current.
Microwave and Lightwave Technology
Microwave Conductivity of Polymers
The proposed technique is to be applied to determine the complex permittivity of different conducting polymers at X band and the experiment will be extended to higher bands.
Wireless Antenna

Broadband antennas will be investigated employing Dielectric Resonators (DR)  in pure or composite form. They are aimed to cover two to three or more number of wireless bands with around 0 dB gains over the entire operating band.

EM Metamaterials
Investigations have just started with electromagnetic metamaterials. Some new geometries with negative permeability are explored. We, therefore, intend to develop efficient theoretical model to estimate their magnetic and resonant characteristics. Experimental studies with  metamaterial cells are also included in our agenda for the next phase.

Optical Communication 

Presently  a time domain reservoir model of SOA is being developed. There are plans to validate the model by using experimental results. With this model it is possible to characterize the transient behaviour of SOA which gains importance recently because of growing interest in all optical signal processing application. Investigations are also been carried out to use SOA in the PON network. 

Optical Heterodyning for Millimeter-wave and Terahertz Signal Generation:
The simulated schemes we have investigated during last two to three years will now be tested for hardware implantation using suitable laser sources and other associated hardware implementation required for the purpose.

Left Handed Maxwell (LHM) System
The analytical formulation of LHM structures realizable with a composite array of Split Ring Resonator (SRR) and Strip Wire (SW)  that has just started will be taken up extensively and also numerical experimentation will be tried for followed by prototype fabrication and characterization in due course.
Photodetectors
Work that has already been continuing (MQW SiGe PD, Optical properties of QD, QDIP and WDM systems) is to be advanced and completed. Fuzzy Logic based modeling of semiconductor photonic devices will be carried out.
Microwave Tomography

Work on the development of the algorithm, based on Conjugate Gradient Method, will be continued.

Space and Environment Science and Communication
1. A magnetometer will be procured from the Indian Institute of Geomagnetism and its data will be used to augment the observations of response of equatorial scintillations to geomagnetic storms.

2. Further studies will be conducted on the effects of intense earthquakes on TEC.

Collaboration with SAC, ISRO, Ahmedabad

The Ka and Ku-band propagation studies will be carried out in collaboration with SAC, ISRO, Ahmedabad. This will be a part of the national programme on Ka-band propagation campaign which is proposed by SAC and will be carried out with the Ka-band beacon signals from the Indian geostationary satellite GSAT-4. The multistation data from the Indian region on rain DSD, MRR, raingauges, radiometers, and propagation measurements will be utilized  for developing the propagation models for the Indian region. 

 Megha Tropiques Mission of ISRO


A Micro rain Radar (MRR) will be acquired under the Megha Tropiques project presently being implemented at the Institute. This will provide the vertical structures of rain which are crucial in identifying the types of tropical rain that are associated with different atmospheric processes. Information on cloud liquid water and water vapour as obtained from radiosonde data will be used to obtain the brightness temperatures at the frequencies that will be used by the radiometer MADRAS on board MT satellite for atmospheric remote sensing. Simulation studies are under test for the retrieval of atmospheric parameters from the brightness temperatures generated from the available models.
Systems Science
Fuzzy Systems

In the next phase it is planned to apply the developed algorithm in the field of computer vision and robotics.
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	Bratati Mukhopadhyay, Sumitra Ghosh and P K Basu
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	Effects of gate bias on the threshold voltage of nanoscale double-gate (DG) MOSFETs



	16.
	S. Mukhopadhyay,     J. P. Bandyopadhyay
	IMPATT diode

	
	
	IEEE Applied Electromagnetics Conference, AEMC 2007, December 19-20, 2007 at University College of Technology, Kolkata
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	47.
	A. DasGupta, S. Ray, D. Hui and A. Paul
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	Silicon Raman Lasers: A breakthrough in silicon photonics, 

	Phys. Teacher, 49(1-2), pp. 26-32, Jan-June 2007.
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	4.
	P. K. Basu, 

B. Bandyopadhyay
	Report on Advances in Devices, Communication & IT: a Services to Community
	Ibid, pp. 204-207
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	1.
	Mukul K Das
	N. R. Das
	Some studies on the design of Si-Ge photodetectors and HBTs for optical communication
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	2.
	Amlan Chakrabarti
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	Microwave Engineering


	5.
	Smt. Sumitra Mukhopadhyay,

M.E.Tel.E.


	Control Systems Engineering.

	6.
	Sri Ashik Paul 

M. Tech.


	Space Science, Communication Engg.



	7.
	Dr. J. Y. Siddiqui, 

M. Tech., Ph.D.
	Microwave antenna, Computational Electromagnetics


(B) Guest Lecturers/retired Professors working as Teachers

	
	Name
	Affiliation



	1.
	Prof. S. K. Roy
	Ex-IRPE: involved in DRDO projects



	2.
	Prof. A. N. Chakravarti, M. Tech, Ph.D.
	Ex-IRPE



	3.
	Prof. N. N. Purkait, M. Tech, M. Sc (Wales),  Ph.D.

	Ex-IRPE

	4.
	Prof. A. N . Dutta,  M. Tech, Ph.D.
	Do



	5.
	Prof. A. K. Dutta, M. Tech, Ph.D.
	Do

	6.
	Prof. A. K. Dasgupta, M. Tech, Ph.D.
	

	7.
	Dr. B. C. Roy,  M. Sc., Ph.D.
	Ex-BKC College; part time in IRPE


	8.
	Smt. Mahuya Chakrabarti, M. Tech
	Netaji Subhash Engg. College, Kolkata



	9.
	Dr. Mahuya Bhattacharya,
	WB University of Technology (WBUT), Kolkata


	10.
	Sri Amlan Chakrabarty
	WBUT, Kolkata


	11.
	Prof. Amitabha Chanda
	ISI (retd)



	12.
	Prof. Ranjan Dasgupta
	National Inst. For Technical Teachers’ Training & Research, Kolkata



	13.
	Dr. Partha Pratim Das
	Interra Systems, Salt Lake, Kolkata



	14.
	Sri J. N. Roy
	Interra Systems, Salt Lake, Kolkata



	15.
	Smt. Himadri Bhattacharyya
	Surendra Nath College, Kolkata


	16.
	Sri Anirban Sarkar
	Serampore College, Hoogly, WB


	17.
	Smt. Nayana Guha Mazumdar
	BKC College, Kolkata



	18.
	Sri Mukul K. Das
	AK Chowdhury School of IT, CU



	19.
	Sri Pramathes Das
	B. P. Poddar Inst. of Engg. Management, Kolkata



	20.
	Dr. Partha Sarathy Goswamy
	Kalyani University, Kalyani, Nadia, WB


	21.
	Prof. H. Saha
	Jadavpur University, Kolkata


	22.
	Dr. Sumitra Ghosh
	RPE, Research Assistant


	23.
	Prof. Partha Sarathy Dasgupta
	IIM-Kolkata


	24.
	Prof. Sudakshina Kundu Mookerjee
	WBUT, Kolkata

	25.
	Dr. Abhijit Mallik
	Dept. Electronic Sc., CU

	26.
	Dr. Bratati Mukhopadhyay
	Research Associate, DST project, RPE


(C )    List of Full time Scientific/Research Workers

	
	Name
	Designation / status
	Supervisor/group leader
	Sponsoring authority



	1.
	Dr. Sumitra Ghosh
	Research Assistant /permanent


	Prof. P. K. Basu
	University of Calcutta

	2. 
	Dr. Birendra Singh
	Research Assistant/permanent


	HoD
	Do

	3.
	Dr. Pranab Karmakar


	Scientist C
	Prof. P. K. Saha
	Govt. of West Bengal

	4.
	Dr. Subrata Chattopadhyay


	Do
	do
	As above

	5.
	Dr. Sukla Datta Gupta
	Woman Sc.
	
	DST

	6.
	Smt. Bratati Mukhopadhyay


	Research Associate
	Prof. P. K. Basu
	DST Project

	7.
	Smt. Swagata Bhattacharyya


	Research Fellow in Science under Meritorious Student
	Dr. A. Biswas/

Prof. P. K. Basu
	CAS

	8.
	Sri Manatosh Biswas


	Do
	Prof. P. K. Saha/ 
Dr. D. Guha
	TEQIP

	9.
	Smt. Aditi Das
	Research Fellow
	Prof. A. K. Dasgupta
	ISRO supported      S. K. Mitra Centre 



	10.
	Smt. Sarbani Ray


	Do
	do
	SKM Centre

	11.
	Sri Sanjib Kabi

	CAS Project Fellow
	Prof. D. Biswas
	CAS

	12.
	Smt. Arpita Das

	Research Fellow
	Prof. S. Sen
	TEQIP

	13.
	Smt. Sanghamitra De


	CAS Project Fellow
	Prof. S. Sen
	CAS

	14.
	Sri Kaustav Chakrabarty


	JRF
	Prof. A. Maitra
	ISRO

	15.
	Smt. Arpita Adhikary


	JRF
	Prof. A. Maitra
	ISRO

	16.
	Sri Aniruddha Bhattacharyya
	JRF
	Prof. A. Maitra
	SAC/ISRO

	17.
	Sri Rakesh Roy


	JRF
	Prof. S. S. De/ B. Bandyopadhyay
	ISRO

	18.
	Sri Dilip Kumar Halder


	JRF
	Do
	ISRO

	18.
	Sri Gopal Bhabak


	JRF
	do
	ISRO


(D)  CAS RFSMS/Project Fellows joining the Institute in 2005
	No
	Name
	Supervisor



	1. 
	Smt. Swagata Bhattacharyya
	Dr. Abhijit Biswas/Prof. P. K. Basu


	2.
	Sri Sanjib Kabi
	Prof. D. Biswas


	3.
	Smt. Sanghamitra De
	Prof. S. Sen



(E) List of Faculties in INRAPHEL/Other Institutions working for Ph.D. in the Centre

	
	Name
	Designation
	Institution
	Supervisor



	1.
	Sri Ashik Paul
	Lecturer
	INRAPHEL, CU
	Prof. A. K. Dasgupta



	2.
	Sri A. Das Barman
	Lecturer
	INRAPHEL, CU
	Prof. P. K. Basu



	3.
	Sri A. Kundu
	Lecturer
	INRAPHEL, CU
	Dr. B. Bandyopadhyay



	4.
	Sri Subindu Kumar
	Lecturer
	Siliguri Inst. Technology
	Prof. D. Biswas



	5.
	Sri Tapas Das


	
	INRAPHEL, CU
	Prof. D. Biswas

	6.
	Sri Mukul Das
	Lecturer
	A K Chowdhury School of Information Tech., CU


	Dr. N. R. Das

	7.
	Sri Himadri Dutta
	Lecturer
	AKCSIT, CU

	Dr. N. R. Das

	8.
	Smt. Susmita Sen
	Lecturer
	Birla Institute of Technology


	Dr. N. R. Das

	9.
	Sri Santu Sarkar
	Sr. Lecturer
	Academy of Technology, Hoogly

	Dr. N. R. Das

	10.
	Sri Swapan Bhattacharya


	Asst. Professor
	Assansol Engg. College

	Dr. N. R. Das

	11.
	Smt. Madhumita Pal
	Asst. Professor
	NIT, Sichar


	Dr. N. R. Das

	12.
	Smt. Sriparna Bhattacharyya


	Sr. Lecturer
	Heritage Inst. Technology, Kolkata
	Dr. N. R. Das


	13.
	Sri Saibal Pradhan
	Asst.Professor
	Kolaghat Engg. College


	Prof. S. Sen

	14.
	Sri Sudipta Chattopadhyay
	Sr. Lecturer.


	Siliguri Institute of Technology


	Dr. D. Guha

	15.
	Sri Sujoy Biswas
	Sr. Lecturer.
	VXL Technologies


	Dr. D. Guha

	16.
	Sri Chandra Kanta Kumar
	Scientist ‘D’
	Satellite Centre, ISRO, Bangalore


	Dr. D. Guha

	17.
	Sri Kaushik Datta
	Sr. Lecturer.
	Academy of Technology, Adisaptagram
	Dr. D. Guha

	18.
	Smt. Bidisha Gupta
	Lecturer
	Techno India, Kolkata
	Dr. D. Guha

	19.
	Sri Chinmoy Saha
	Lecturer
	Heritage Inst. Of Tech.
	Dr. J. Y. Siddiqui

	20.
	Sri. Anirban Mandal
	Lecturer
	Netaji Subhas Engg. College
	Dr. J. Y. Siddiqui

	21.
	Smt. Sayantani Mitra
	Lecturer
	
	Dr. J. Y. Siddiqui

	22.
	Sri Sujit Chattopadhyay
	DGM
	BSNL, Calcutta Telephones
	Prof. P. K. Saha

	23.
	Smt. Swastika Chakraborty
	Asstt Professor
	JIS College of Engineering, Kalyani
	Prof. A. Maitra

	24.
	Sri S. Bhattacharya
	Lecturer
	ITME, Kolkata
	Prof. A. Maitra

	25.
	Smt Dalia Das
	Lecturer
	Meghnad Saha Institute of Technology
	Prof. A. Maitra

	26.
	Sri Saurabh Das
	Research Fellow
	Space Application Technology, ISRO, Ahmedabad
	Prof. A. Maitra

	27.
	Smt. Moumita Basak
	Lecturer
	Techno India, Kolkata
	Prof. P. K. Basu


ANNEXURE-VIII
Other Details about the Faculty
(A)   Visits Abroad
	Name
	Function
	Institution
	Period



	Prof. A. K. Das Gupta
	Session Chairman & Invited talk
	International Beacon Satellite Symposium 2007 (BSS-2007), Boston College, Boston, USA.

	June 11-15, 2007

	Prof. A. K. Das Gupta
	Invited talk
	International CAWSES Symposium, Kyoto, Japan
	October 23-27, 2007

	Prof. P. K. Basu
	Visiting Scientist
	Technology University of Dresden, Germany

	October 07


	Prof. Dipankar Biswas
	Visiting Professor
	The Royal Institute of Technology

	November-December 2007

	
	
	
	

	Prof. Animesh Maitra

	Visitor
	Microwave Laboratory, Université Catholique de Louvain, Belgium
	6-10 August 2007

	
	Visitor
	Communications Research Center, Ottawa, Canada
	2-3 August 2007

	
	Visitor
	Royal Military College, Kingston, Canada
	27-30 July 2007

	
	Conference
	URSI North American Radio Science Meeting, Ottawa, Canada, 22-26 July
	22-26 July 2007

	Sri Abhirup Das Barman
	Research Fellow
	Consorzio Nazionale Interuniversitario per le Telecommunicazion’. (National Photonic Networks Laboratory), Pisa, Italy
	January- December   2007 

(1 yr)

	Dr. Debatosh Guha
	Visiting Professor
	Royal Military College of Canada, Kingston, Ontario
	July-August, 2007

	
	Visiting Scientist
	Spotwave Wireless, Ottawa, Canada
	July12-13, 2007



	
	Conference
	URSI North American Radio Science Meeting, Ottawa, Canada, 22-26 July
	22-26 July 2007

	Prof. Subal Kar
	
	
	

	Dr. J. Y. Siddiqui
	Conference
	URSI North American Radio Science Meeting, Ottawa, Canada, 22-26 July
	22-26 July 2007


	
	Visitor
	Royal Military College, Kingston, Canada
	27-30 July 2008

	Dr. Abhijit Biswas (on lien at JU)
	Short term Visitor
	IMEC, Belgium
	October-November 2007

	
	
	
	


(B )      Awards, Distinctions, Editorship, Review work, Fellowship/Membership of Societies etc.

	Name
	Distinction



	Prof. Susanta Sen
	Dean, Faculty of Technology & Chairman – LIPMU of TEQIP – UCT-CU; FIE; Fellow CSI, Organizing Chair: VDAT 07; Member of the Governing Council: Saha Institute of Nuclear Physics, Kolkata.


	Dr. B. Bandyopadhyay
	Website Manager: EPMDS 6; Editor of Centres website : www.irpel.org
Webmaster: CODEC 06: Guest Editor, IEE –CDS (special Issue)



	Prof. A. K. Dasgupta
	Member of Editorial Board, IJRSP, Member – URSI GA 06 



	Prof. P. K. Saha
	Fellow IETE (FIETE),  Senior Member IEEE (SMIEEE), Chairman, AP-MTT Chapter, IEEE – Kolkata; Member of Editorial Board of IEEE Trans. MTT

Chairman – CODEC 06. Guest Editor – IET-CDS (special Issue)


	Prof. P. K. Basu, 
	Fellow WAST, FIETE, SMIEEE, Chairman, LEOS Chapter, IEEE Kolkata 

Member, EPSRC College, UK;  Member OSA (USA) Reviewer : APS, AIP Journals, IEEE –EDS, IEE-CDS



	Prof. G. Ghosh
	Reviewer in AEMC, 2007and National Conference on Recent Trends in Information Systems (ReTIS-08),February 2008

	Prof. J. P. Bandyopadhyay
	FIETE, SMIEEE, Member, IEEE(LEOS)

Member, Calcutta Chapter of IEEE (LEOS)

Member, local organizing committee of EPMDS-2006, Dept. of Electronic Science, C.U.

Member, local organizing committee for international Conference on Laser and Nanomaterials (ICLAN) October 2006 Dept. of Physics.

Member of Board of Research studies of Physics of Burdwan University

Reviewer of IEEE ED, JIETE, Indian Journal of Pure & Applied Physics, Indian Journal of Physics, Journal of Institution of Engineers.



	Prof. S. Kar
	Fulbright Fellow, FIETE, SMIEEE, Listed in Marquis Who’s Who in Science and Engineering, Marquis Publication , U.S.A, Collaborative research with Berkeley Lab U.S.A has appeared as news page in State Alumni News (Fulbright) of the U S. State Dept., Reviewer of JIETE and Journal of Physics, Selection Committee Expert of Gauhati University, External Expert of the P.G Council of North Eastern Hill University



	Prof. A. Maitra
	FIETE, MIEEE, 

Member of Editorial Board, Indian Journal of Radio & Space Physics, NISCAIR, CSIR, New Delhi

Guest Editor, Indian Journal of Radio & Space Physics, Special Issue on CODEC-06, October 2007, 

General Chair, IEEE AEMC, Kolkata,  19-20 December 2008

Referee of the Journals- Indian Journal of Radio and Space Physics, CSIR  Indian Journal of   Physics, IACS, Calcutta, Journal of  Institution of Engineers, Calcutta, Radio Science, USA


	Prof. J. B. Roy
	MIEEE, Program Chair: EPMDS 06; Secretary: IEEE-LEOS, Calcutta Chapter.


	Dr. N. R. Das
	FIETE, SMIEEE, Secretary, LEOS, IEEE Kolkata, 

Reviewer of IEEE PTL, IEEE-JQE

Organizing Chair of the IEEE Lasers and Electro-Optic Society (LEOS) Chapter of the IEEE Calcutta Section for the year 2004, Secretary 2005

Program Chair : CODEC 06; Guest Editor : IJCITE (Special Issue)



	Dr. D. Guha
	SMIEEE, Reviewer of IEEE Trans MTT, IEEE Trans. Antennas and Propagation, IEEE Antennas and Wireless Propagation Letters, IET Microwave, Antennas and Propagation, IET Electronics Letters, International Journal of RF and Microwave Computer-Aided   Engineering, International Journal of Antennas and Propagation, Journal of Microwaves and Optoelectronics, IETE Technical Review , Indian Journal of Physics



	Dr. A. Biswas
	MIEEE



	Dr. J. Siddiqui
	MIEEE, Reviewer of IEEE Antenna & Wireless Propagation Letters, Reviewer of IET Microwaves, Antennas & Propagation.


	Dr. B. Bandyopadhyay
	Guest Editor: IET-CDS (special Issue)

	Sri Abhirup Das Barman
	Reviewer, IEEE/OSA J Lightwave Technol.


(C) Invited Talks / Session Chairs in Conferences and Symposia
	
	Name
	Function
	Event/Title of Talk
	Organizers/dates



	1.
	A. DasGupta
	Session Chairman in Ionospheric Measurements
	International Beacon Satellite Symposium 2007 (BSS-2007), (). Chaired a session 
	Boston College, Boston, USA, June 11-15, 2007

	2.
	A. Das Gupta
	Invited talk
	International CAWSES Symposium, 


	CAWSES, Kyoto, Japan, October 23-27, 2007.

	3.
	P.K. Basu
	Invited talk
	Device and link issues in fibre optic and intersatellite optical communications
	SAC, Ahmedabad, April 2, 2007

	4.
	
	Invited talk
	Optical Communication: Present and Future,
	IEEE- Calcutta Section “BESU, Shibpur, April 25, 2007.

	5.
	
	Session Chairman, 
	WieNSET” at West Bengal University of Technology- Kolkata
	IEEE WIE Workshop, WBUT, June 29, 2007

	6.
	
	Session Chairman
	Rashbehari Prangan
	YSC, MRSI

	7.
	
	Keynote speaker
	Advances in Devices, Communication & IT
	NERIST, Nirjuli, Itanagar, July 16-18, 2007.

	8.
	
	Invited talks
	Do
	do

	9.
	
	Member of Technical Program & Session Chairman
	VDAT 07, 
	SINP Convention Centre, Kolkata, Aug. 8-11, 2007.

	10.
	
	Invited Talk
	 One day seminar : presentation by Fellows / Electrons and photons in semiconductor bulk and nanostructure devices 
	WAST, CGCRI, Kolkata, August 18, 2007.

	11.
	
	Invited talk
	CAS chapter, IEEE-Kolkata / Devices for ICs: past, present and future 
	E&TCE, JU, Sept. 07, 2007

	12.
	
	Chairman: Program Sub Committee on Modeling
	IWPSD 2007
	SSI

	13.
	
	Invited talk
	IWPSD 2007.SPICE and reservoir model of traveling wave semiconductor optical amplifiers for high speed signal processing
	IIT-B, Dec. 17-20, 2007

	14.
	
	Session Chairman
	Do
	do

	15.
	
	Judge for selection of best poster paper
	Do
	do

	16.
	
	Keynote address
	National Workshop on Advanced Optoelectronic Materials & Devices (AOMD 07), Semiconductor optoelectronic materials and devices: present and future
	IT-BHU, Dec. 27, 07

	17.
	
	Invited talk
	AOMD 07/ Recent trends in silicon light emitters and modulators
	IT-BHU, Dec 27-29, 07

	18.
	
	Invited talk
	Workshop and IEEE EDS Mini-colloquia on NAnometer CMOS Technology (WIMNACT)  2008 on NANOELECTRONICS


	SMIT, Majitar, Sikkim, 
March 06-08, 2007

	19.
	
	Member of NSC & TPC
	Photonics 2008
	IIT-D, Dec. 13-17,2008

	20.
	P. K. Saha
	Invited talk
	
	SAC

	21.
	Susanta Sen
	Invited talk
	FPGA & HDL: A reconfigurable platform: National Workshop on Signal Processing & its application to Software Defined Radio
	Govt. Coll. Engg & Ceramic Tech., Kolkata, Jan. 11-12, 2008.

	22.
	A. Maitra
	Invited talk
	Satellite Propagation Studies at Calcutta University
	UCL, Belgium,
7 August 2007


	23.
	A. Maitra
	Invited talk
	Studies on Tropical Rain and Atmospheric water content using ground based measurements and satellite data related to  Megha Tropiques Mission
	National Workshop on Megha Tropiques Mission, 20-22 March 2007

	24.
	D. Biswas
	Invited talks
	On MEMS and Semiconductor Nanostructure 
	Siliguri Institute of Technology, Siliguri July, 2007

	25.
	B. Bandyo-padhyay
	Invited
	Advances in Devices, Communication & IT
	NERIST, Nirjuli, Arunachal,

July 16-18, 07

	26.
	N. R. Das
	Invited
	Tutorial on Microwave Multiplexed Lightwave System – A Flavour of Microwave Photonics /Optical Source and Detector
	January 12, 2007, Academy of Technology, Hooghly

	27.
	N. R. Das
	Invited
	 INTEL India Regional Academic Forum/  Si/Ge based Photodetectors and Photoreceivers
	Aug. 24, 2007, WBUT, Kolkata

	28.
	N. R. Das
	
	AICTE Staff Development Program / Advances in Semiconductor Photonic Devices, (Tutorial)
	July 2, 2007.Siliguri Institute of Technology, Siliguri

	29.
	D. Guha
	Invited talk
	Novel Designs of Dielectric Resonator Antennas for Wireless Communication

	Int. Conf. Electromagnetics in Advanced Applications, Torino, Italy, September 17-21, 2007

	30.
	D. Guha
	Invited Talks
	On Modern Wireless Antennas
	Siliguri Institute of Technology, Siliguri July, 2007


	31.
	D. Guha
	Invited Talk
	Microstrip Radiating Structures: Theoretical and Experimental Investigations Executed in Recent Years at the University of Calcutta
	IEEE Applied Electromagnetics Conference, December 19-20, 2007

	32.
	A. Das Barman
	Presentation
	Modeling of SOA for Optical Signal Processing Applications


	Progress Meeting IX on Photonic Networks and

	33.
	Abhirup Das Barman
	As above
	Design tool and experimental validation for a photonic bit comparator based on SOAs


	Workshop 11 on Photonic Networks and Technologies, Scuola Superiore Sant’Anna, Pisa, Italy, May, 2007.

	34.
	Abhirup Das Barman
	As above
	Modelling of an All Optical Flip-Flop


	Workshop 12 on Photonic Networks and Technologies 

Scuola Superiore Sant’Anna, Pisa, Italy, Dec 2007


(D)   Conferences Attended by Teachers

	
	Name
	Conference/Workshop
	Organizer
	Dates



	1.
	P. K. Basu, B. Bandyopadhyay, N. R. Das, Sumitra Mukhopadhyay
Bratati Mukhopadhyay
	Recent Trends in Microelectronics & VLSI  (RTVM 2007)
	SGSITS, Indore
	July

	2.
	P. K. Basu, B. Bandyopadhyay
	Advances in Device, Communication and IT
	RPE & NERIST
	July

	3.
	Sumitra Mukhopadhyay
Bratati Mukhopadhyay
	One day Workshop on VLSI Design
	VLSI Soc. India
	July

	4.
	A. Maitra,                D. Guha,               J.Y. Siddiqui
	URSI North American Radio Science Meeting, Ottawa, Canada 

	North American URSI
	22-26 July 2008

	5.
	A. Maitra
	National Workshop on Megha Tropiques, SAC, Ahmedabad

	SAC, ISRO
	20-22 March 2007

	6.
	A. Maitra
	National Space Science Symposium, Ootacamund
	ISRO

	26-29 February 2008

	7.
	A. DasGupta
	International Beacon Satellite Symposium 2007 (BSS-2007), (). Chaired a session entitled Ionospheric Measurement
	Boston College, Boston, USA, 

	June 11-15, 2007

	8.
	A. Das Gupta
	Indian Institute of Geomagnetism, 

	Navi Mumbai
	February 10-13, 2008

	9.
	A.K. Dasgupta, A. Maitra, A. Paul
	15th National Space Science Symposium (NSSS-2008), 

	 Radio Astronomy Centre, NCRA-TIFR, Udhagamandalam
	February 26-29, 2008.


	10.
	P. K. Basu
	IWPSD 2007
	Sem Soc India, IIT-B, TIFR
	Dac. 17-20,2007

	11.
	P. K. Basu
	AOMD 2007
	IT, BHU
	Dec. 26-29,2007

	12.
	S. Sen
	Tutorial of IWPSD 07
	SSI, TIFR, IIT-B
	Dec. 16, 2007.


(E)    Books Published/ Editorship etc.
	Name of Authors
	Title
	Status



	Prof. P. K. Basu 

and M. J. Deen


	Silicon Photonics: Fundamentals and Applications

	Total chapter: 12 : John Wiley, Chicester, UK 
( to be published)

	Prof. N. B. Chakrabarti and Prof. A. K. Datta
	An Introduction to the Principle of Digital Communication


	For BE/B Tech

New Age Intl (formerly Wiley Eastern) in press

	Dr. N. R. Das
	International Journal of Computers, Information Technology and Engineering (IJCITAE)

	Invited to be in the Board of Editors 
                            

	Dr. N. R. Das
	Special Issue of IJCITAE on some selected papers of CODEC-06.

	Acting as a Guest Editor 

	Dr. N. R. Das, 

Prof. P. K. Basu
	IEE Proceedings: Circuits, Devices and Systems on some selected papers of CODEC-06

	Member of the  Editorial Board 

	Dr. B. Bandyopadhyay, 
Prof. P. K. Saha
and Prof. M. J. Deen
	Guest Editors for the Special Issue of the International Journal The IET Proceedings (2007) on “Circuits, Devices and Systems”.
	To be published


(F)   Collaboration with  National/International Institutes
	
	Name
	Name of the Collaborating Scientist/Institution


	Nature of collaboration

	1.
	Prof. A. K. Dasgupta
	NPL. GMRT,NMRF-Tirupati,  Andhra U, SAC, Boston U, Boston College, USA, ICTP-Trieste


	Joint research

	2.
	Prof. N. Purkait
	NPL, PRL


	Joint research

	3.
	Prof. P. K. Saha
	RMC, Kingston, Canada, SAMEER-Kolkata

	Joint research and  book writing

	4.
	Prof. P. K. Basu
	McMaster Univ, Canada


	As above

	5.
	Prof. S. Sen
	TIFR


	Joint research

	6.
	Prof. D. Biswas
	U Valencia, Spain


	Joint research

	7.
	Prof. Subal Kar
	Lawrence Berkeley National Laboratory, University of California at Berkeley, U.S.A
	Laser based Ultrafast X-ray source LUX) for ultrafast studies in human cells. Nano structures etc.



	8.
	Prof. A. Maitra
	 i)   Bose Institute, Kolkata

 ii)  Satellite Application Cnetre, ISRO, 
      Ahmedabd

iii) Rutherford Appleton Laboratory, UK

iv) Strathclyde Univesrity, UK

v)   Microwave Laboratory, Universite 
      Catholique de Louvain, Belgium


	Joint research, collaboration in sponsored projects

	9.
	Dr. D. Guha
	Royal Military College: Ro   Royal  MilitaryCollege of Canada,

                                               Kingston,  Ontario. 
	Joint works on developing new Planar Antennas

	10.
	Dr. D. Guha
	CSIR Regional Research Laboratory (RRL), Trivandrum
	Dielectric Resonators for wideband Wireless Antennas 


	11.
	Dr. D. Guha
	  Spotwave Wireless Inc., a    NorhAmerican Wireless Industry

	Design of dual band high gain wireless antenna. 

	12.
	Dr. N. R. Das
	McMaster University
	Joint research


(G)  Patents

US Patent : 
“Improved ground plane broadband patch antenna for Cell/PCS  



Frequencies”


Inventors: 

D. Guha,  Y. Antar and P. Beland

Appl. No: 

11/740, 517,2007.

(H) Conferences/Workshops arranged/supported by Faculties of INRAPHEL
	
	Title
	Date/venue
	Collaboration/support

 

	1.
	Workshop “ Advances in Devices, Communication & IT
	July 16-18, NERIST, Nirjuli, AP
	Dept ECE, NERIST, TEQIP

	2.
	Workshop on GNU Compiler Collection 
	June 2-23
	TEQIP


	3.
	International Conference VLSI Design & Testing (VDAT 07)
	August 9-12, 2007
	VLSI Soc India, Organized by INRAPHEL;

Chair: S. Sen

	4.
	Tutorial for VDAT 07
	Aug 13, 07
	As above

	5.
	One day Seminar “Opening of B R Nag Auditorium”
	Oct 1, 2007
	CAS, Dept RPE


	6.
	One day Program STEX 07
	Oct 8, 2007
	CUSB-IEEE, TEQIP

	7.
	IMT Advanced: Towards 4G
	Dec 7, 2007
	RPE, CTIF-Denmark

	8.
	International Conference “Applied Electromagnetics Conference (AEMC 2007)
	Dec. 19-20, 2007
INRAPHEL
	AP/MTT-IEEE


(I)   Visits, Lectures by Distinguished Scientists and Other Lectures arranged
	1. 
	Prof. M. N. Sen, ITME, Diamond Harbour, Kolkata
	Integrated circuits- the scenario around its invention
	23 May, 2007
	CU Students Branch, IEEE

	2. 
	Prof. B. N. Biswas, Director of Academy of Technology, Adi Saptagram, WB
	Phased locked loop: an introduction
	29 May, 2007.
	CU Students Branch, IEEE

	3. 
	Dr. Subhash Bera, SAC, Ahmedabad
	Communication payload: a part of ISRO activities
	8 June 2007
	LEOS, AP-MTT of IEEE

CU Students Branch, IEEE

	4. 
	Prof. Siddhartha Sen, IIT-Kharagpur
	MEMS sensors
	12 July, 2007
	CU Students Branch, IEEE

	5. 
	Prof. Bhargab Bhattacharyya, ISI, Kolkata
	Biochip architecture and some associated design problems 
	23 July, 2007
	CU Students Branch, IEEE

	6. 
	Dr. Partha Pratim Pande, Dept EECS, Washington St. Univ, Pullman, WA, USA
	The case for three dimensional  networks on chip
	August 3, 2007
	CU Students Branch, IEEE

	7. 
	Prof. Chetan Parikh, DAIICT,  Dr. N. Krishnapura, IIT-M
	Low power design techniques in analog and mixed signal design
	August 11, 2007
	VSI, RPE, JU, ISI, IEEE-CAS Kolkata
Tutorial of VDAT 07

	8. 
	Dr. Krishnendu Chakrabarty, Duke Univ, USA and 
	Design and test of microfluidic biochips
	August 11, 2007
	Do

	9. 
	Dr. E. Larsson, Linkoping Univ, Sweden and Dr. K. Chakrabarty, Duke Univ USA
	Manufacturing test solutions for system-on-chip ICs 
	August 11, 2007
	Do

	10. 
	Drs. Navneet Kaushik, Shallen Babu and Sameer Chilarige, Cadence Design Systems, India
	Compression, delay test, and diagnosis: ensure high quality, low cost and quick yield ramp of nanometer ICs
	August 11, 2007
	do

	11. 
	Prof. Amit Patra and Dr. S. Mukhopadhyay, IIT-KGP andDr. Ram Anant and Dr. S. Venkataraman, TI-India
	Power management circuit design and applications
	August 11, 2007
	do

	12. 
	Prof. Supriya Chakrabarti, Director, CSP, Boston Univ., USA
	An attempted observation of an extoplanet from a rocket
	August 13, 2007
	RPEA

	13. 
	Dr.  D. P. Duari, 

Director, Director, M.P. Birla Institute of Fundamental Research, Kolkata
	Astronomy & Astrophysics- Current Perspective & Future Challenge 
	September 5, 2007
	RPEA, CUSB-IEEE

	14. 
	Prof. S. K. Saha, 

IIA, Bangalore
	Diffraction limited imaging with single telescope
	September 13, 2007
	RPEA

	15. 
	Prof. N. B. Chakrabarti, Emeritus Prof., IIT-KGP
	Early history of development of Electronics in India
	October 1, 2007
	RPE

	16. 
	Dr. Somnath Mukherjee, RB Technology, CA, USA
	Chipless RF identification by remote measurement of complex impedance
	October 15, 2007
	RPEA

	17. 
	Dr. Sanatan Chattopadhyay, Dept. Electronic Sc., CU
	Strained Si CMOS
	November 30, 2007
	LEOS-IEEE

	18. 
	Prof. J. K. Bhattacharyya, IACS, Kolkata
	Patterns in Nature
	December 5, 2007
	CUSB-IEEE

	19. 
	Speakers in IMT advanced : Towards 4G
	Please see list below
	Dec. 07, 2007
	RPE, CTIF-Denmark

	20. 
	Prof. P. K. Datta, Dept Physics, IIT-Kharagpur
	Applications of cascaded second order nonlinear optical processes
	December 17, 2007
	CUSB-IEEE

	21. 
	Speakers in Applied Electromagnetic Conference (AEMC 07)
	Please see list below
	Dec. 19-20, 2007
	AP-MTT, IEEE -Calcutta

	22. 
	Mr. Sankhadip Das, Univ. Sheffield, UK
	Superlattice type-II infrared photodetectors
	January 22, 2008
	LEOS, CUSB-IEEE

	23. 
	Dr. Samir Mondal, Ireland
	Physics and applications of photonic crystals
	January 22, 2008
	LEOS, CUSB-IEEE

	24. 
	Prof. G. P. Agrawal, Univ. Rochester, USA
	Nonlinear optics relevant to optical fibre and applications
	Feb. 21,  2008
	LEOS, RPE, Dept El Sc

	25. 
	Prof. B. N. Basu
	To be announced
	March 4, 2008
	CAS

	26. 
	Prof. S. Ananthakrishnan
	To be announced
	March 16-31, 2008
	CAS, IEEE

	27. 
	Prof. B. M. Arora
	To be announced
	March 19-26, 2008
	CU-UPE, CAS, IEEE


Speakers and title of talks in IMT Advanced: Towards 4G (Dec. 7, 07)
	
	Name
	Organization
	Title of Talk

	1.
	Prof. Susanta Sen
	Univ. Calcutta
	Welcome address

	2.
	Prof. Ramjee Prasad
	CTIF-Denmark
	Introduction to IMT-Advanced

	3.
	Prof. Mary Ann Ingram
	Georgia Inst Tech., USA
	Physical layer

	4.
	Prof. Ole Brun Masdsen
	CTIF-Denmark
	Network Challenges

	5.
	Prof. Liljana Gavrilovska
	Univ. Kril & Methodi, Skopje, Repub. Macadonia
	Ad hoc Networks

	6.
	Prof. Egon Toft
	Aalborg Univ, Denmark
	Telehealth

	7.
	Prof. Marina Ruggieri
	CTIF-Italy
	Navigations & applications

	8.
	Prof. Knud Erik Skouby
	Danish Univ. Technol.
	Socio-economic implications

	9.
	Dr. S. K. Chakravarty
	Cal Telephones, BSNL, India
	Wired and Wireless Telephones


List of delegates for AEMC 07 is given in ANEEXURE
Raj Mittra, Pennsylvania State University, USA

T.  K. Sarkar, Syracuse University, USA
A. K. Bhattacharyya, Northrop Grumman Space Technology, USA.

J.  C. Goswami, Schlumberger Technology Corporation, U.S.A.

K.  T. Selvan, University of Nottingham, Malaysia

B.  S. Yarman, Istanbul University, Istanbul
Deb Chatterjee, Univ. of Missouri Kansas City, USA

K.  Yoshitomi, Kyushu University, Japan

H. Jia,  Kyushu University, Japan

V. Singh,   North Carolina State University, USA

B. L. Ooi, National University of Singapore, Singapore,

N. V. Venkatarayalu, National University of Singapore, Singapore

S. Bhowmik, Delft University of Technology, Netherlands

V. Kirty, Astra Tech.
P. Mohanan, Cochin University of Sc. and Tech.

R. Garg, IIT, Kharagpur.

K. Harish, IIT, Kanpur
D. Bhatnagar, University of Rajasthan
ANNEXURE-IX
New Projects Sanctioned

	
	Name
	Project Title
	Funding agency/period/amount in lakhs



	1.
	P. K. Basu & 

N. R. Das
	Physics and modeling of Si nanophotonic devices
	DST, ~ 12 lakhs 

	2
	Prof. S. S.De/ 

Dr. Bijay Bandyopadhyay


	Monitoring Global Electricity Parameters
	Indian Space Research Organization

Rs. 35, 06,558

01.04.2007 (3 yrs)



	3


	Prof. A. Maitra


	Radio Remote Sensing of the Tropical Atmosphere (Phase II)

	ISRO,  Department of Space, Government of India, Bangalore

 Rs. 14.83 lakhs



	4.
	Prof. A. Maitra
	Studies on tropical rain and atmospheric water content using ground based  measurements and satellite data related to Megha Tropiques Mission
	SAC, ISRO

Rs. 29.34 lakhs

	5
	Prof. A. Maitra
	Studies on Water Vapour and Cloud Liquid Water using Radiometers and Related  Rain/Fog Environment at High Altitude Station at Darjeeling
	DST, Government of India, under IRHPA Scheme through Bose Institute, Kolkata, 2005-2010. 



	6
	Sri Ashik Paul
	A study on the variability of total electron content near the crest of the equatorial anomaly in the Indian zone
	ISRO, 

7 lakhs

Feb. 2006 – 3   years

	7
	Prof. A K Das Gupta  and 

Sri A. Paul
	A Study of the interrelationship of Equatorial Scintillation, Ambient Ionization and Electrojet


	 Indian Space Research Organization (ISRO)

Rs. 4.66 lacs

Duration of Project: 2 years



	8
	do
	A Study on the Variability of Total Electron Content near the Crest of the Equatorial Anomaly in the Indian Zone


	ISRO

Rs. 6.02 lacs

Duration of Project: 3 years



	9.
	Prof. S.S. De (PI) and Dr. B. Bandyopadhyay
(Co-I)
	Monitoring Global Electricity Parameters


	ISRO
Rs: 27.48 lakhs

Duration : 3 years


ANNEXURE – X

DEVELOPMENT PROGRAMME UNDER

TECHNICAL EDUCATION QUALITY IMPROVEMENT PROGRAM (TEQIP)

of the Ministry of Human Resource Development, Government of India

The Technical Education Quality Improvement Program (TEQIP) launched by MHRD has entered into its second phase which intends to bring into its fold technical institutions in a number of states including West Bengal. In this program, technical institutions are classified into a) Lead Institutions, b) Network Institutions and c) Emergent Institutions. The gradation is based on the total marks scored by an institution by maintaining or superceding the specified standards in number of courses and intakes, level of teaching and research, publications and Ph.D., number of books and journals, other facilities etc. 

In view of very high marks obtained, the Government of West Bengal (WBG) has conferred on the University College of Technology of the University of Calcutta (UCT-CU) the status of Lead Institution, qualifying it to receive financial assistance over the next four years. UCT-CU submitted well planned proposals with justified budgetary need for development of teaching and research activities, procurement of books, journals, equipment, vehicle and furniture, recruitment of staff, teachers’ training in India and abroad, expansion of building etc. In addition, each Lead Institution is required to establish a link with one or two Network Institution in the state to advise and help them in their academic and other programs. Furthermore, the Lead Institution must formulate a Tribal Development Program and also take active role in the economic and academic development of the society. The WBG selected Haldia Institute of Technology (HIT), Haldia, and Government College of Engineering & Ceramic Technology, Kolkata, as the Network Institutions to tie up with UCT-CU. On the basis of discussions about the help needed by the Network Institutions, a Memorandum of Understanding (MoU) has been signed.

The consolidated proposal of all the nine constituent departments of UCT-CU has been submitted to WBG. All such proposals from the three Lead Institutions in WB have been forwarded by WBG to MHRD, GoI, for necessary review and evaluation.

The MHRD has finally earmarked Rs. 30 crores to UCT-CU over the present phase ending in March 2008. 

INRAPHEL, as a constituent department of UCT-CU, is entitled to a share of the fund allocated. It is now augmenting its teaching and research laboratories utilizing the grant available. 

A.    Academic activity 

Participation in TEQIP requires reforms in academic program. Accordingly, semester system is being introduced in the B. Tech level. In addition, evaluation by the students of the courses taught is another reform to be introduced. Steps in this direction have already been undertaken. 

Plans are submitted to augment the M. Tech program by introducing new specialized areas such as I) Microwave and Lightwave Technology, ii) VLSI and Nanotechnology, iii) Communication and Space Science and iv) Specials courses on Navigational Electronics like GPS, GIS etc. It is also proposed to increase the intake capacity through such expansion.

In the research area, activities in the thrust areas of CAS are proposed to be augmented. In addition, work in new areas related to proposed new specialized courses would be initiated. The manpower needed for this is expected to come from teachers in Engineering Colleges and Network Institutions, as well as regular Ph.D. scholars. The recent decision by CU to allow B. Tech degree holders to pursue Ph.D. is expected to boost up research activities.

In the proposal, there are provisions for the younger faculties to receive training in emerging areas in National Institutions and also foreign Universities. A number of teachers have already established links with different institutions for this purpose. 

The proposal includes a provision for 6 JRFs, Teaching staff on contract basis and a few supporting staff like Technical Assistant. Two JRFs have been recruited in the department.

B. Library development, Networking and Office Automation

A number of books: text-books and research monographs have been purchased by the department and are kept in the Central Library.

C. Equipment

As stated above, a list of equipment, carefully prepared for augmentation of teaching and research activities has been submitted. Some of the equipment and softwares are already available.

D. Building

Proposal has been submitted for installing a new lift in the Sisir Mitra Bhavan.

E. Link with Network Institutions

Training of teachers in the M. Tech and Ph.D. level has been undertaken. Faculties will deliver special lectures in these institutions. Joint Workshops/Conferences have been held. Students will be allowed to do their project work in the departments of the lead institution.


ANNEXURE XI
Highlights of recent International/National  Collaborations 
1. Collaboration with a Foreign University

On December 7, 2007, a Memorandum of Agreement (MoA) was signed between the Institute of Radiophysics and Electronics, University of Calcutta, India and Center for TeleInFrastuktur, CTIF, University of Aalborg, Denmark, in the area of Wireless Communication Technology. The occasion saw the launching of Center for TeleInFrastuktur (India), or CTIF-India. Besides the parent body, this is the second CTIF established after the CTIF (Italy) in the University of Rome.

ANNEXURE XII
Activities of Student Organizations

University of Calcutta Student Branch, IEEE; Student Branch Code: 28561

School Code: 2528593; Email Address: sb.cu@ieee.org
Activities held during the year 2007

Technical Lectures Arranged: please see above
	COMMUNITY EVENT / EDUCATIONAL PROGRAM



	· National Science Day (India) (February 28, 2007) was celebrated as an educational program where some school and college students were invited. College students participated in an interactive session on Raman Effect and its applications. There were presentations on different topics of modern day technology. The students enjoyed the program very much. Everyone including participating teachers highly appreciated the activities and requested for similar events in future also. The program was organized jointly with the LEOS Chapter (Calcutta Section).
· A Scientific and Technological Exhibition (STEX-07) was organized on 8th of October, 2007 by the IEEE Calcutta University Student Branch with patronage and sponsorship from the IEEE Calcutta Section and the Technical Education Quality Improvement Programme (TEQIP), University College of Technology, University of Calcutta, as a service to community and economy, where students of various departments of the university designed and developed models on various projects related to real life applications to show. At least 30 schools and colleges of the city participated to enjoy the event. Everyone including participating teachers highly appreciated the activities and requested for similar events in future also. The exhibition was inaugurated by the Vice-Chancellor of University of Calcutta, Prof. A.K. Banerjee and the Chairman of IEEE Calcutta Section, Prof. S. Sanyal.




	PARTICIPATION IN CONFERENCES/ SEMINARS



	· Some of the student members participated to present their papers on a two day conference, named as “WieNSET” at West Bengal University of Technology- Kolkata during 29th and 30th June, 2007.

· All the student members of the student branch actively participated as volunteers in the conference “VLSI Design and Test Symposium” (VDAT 07) organized by the VLSI Society of India jointly with department of Radio Physics and Electronics held during 8-10th of  August 2007.

· All the student members of the student branch actively participated in a post workshop of VDAT 07 organized by Department of Radio Physics and Electronics on August 11, 2007.

· Some of the student members participated to present their papers on a six day workshop on “Physics and Technology of All-Optical Communication Components and Devices” at Indian Institute of Technology- Khargapur (IIT-KGP) during 11 to 16th of October 2007.



	BRANCH MEETINGS: At least one meeting in every month during the session
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