MOLU BETWEEN PHILIPS SEMICONDUCTORS, NETHERLANDS and
II'T DELHI FOR CREATION OF PHILIPS CHAIR PROFESSOR
FOR MICROELECTRONICS AT II'T DELHI

M
This memorandum of understanding made at this day, the 5  of A4vges
1996 between Philips Semiconductors, Netherlands, 5600 MD Eindhoven,
The Netherlands, hereinafter referred o as “Philips” and the Indian
Institute of Technology Delhi, having its office a1 Hauz Khas, New Delhi,
hereinafter referred to as “LITD"” witnesseth as follows:

1.  Objective

The main objective for which the perpetual position of Professor will be
credted is to promote research and acaderme work in the area of “Microelectronics
and VLSI Design Tools and Technology”, :

2. Title:

The perpetual position of Professor will be designated as Philips Professor
and will be henceforth referred 1o as “Professor” in this Memorandum.

- & Grant for Philips Chair:

Philips shall make available an amount of Rs.20.00,000 {Rupees rwenty
lacs only) w0 the IITD as a one-time grant for the sole purpose of partially
supporting the position of Professor at [TT Delhi to achieve the objective stated
above,

4. Utilization of the Grant:

The amount will be wilized for the purpose of partially meeting the
expenditure in relation to the objective stated above.

- Mode of Selection and Appointment of Professor:

A committee consisting of the following will muke appointment 10 the Chair:

i) Director,

b} One nominee of the Board of Governors of [[TD.

cl One nominee of Philips.

d) One senior faculty from ITTD interested in Microelectronics and
VLSI Design Tools and Technology, to be nominated by the
Director.

€} Ome senior faculty from the concerned Department of the Institute in
which the Chair is to be Jocated. 1o be nominated by the Director.



The Philips Professor is expected to fulfil the normal obligations of a
Professor in the Department, with research and development efforts oriented
towards the objective of the Chair.

The ITD shall take steps to ensure that the Professor of Philips Chair is
appointed as early as possible and agrees to initiate action 1o locate a suilahle
inclumbent within 15 days of the receipt of grant as per procedure outlined in Paara
(5) above,

6, Tenure:

The tenure of the Professor will i exceed five years wt the time of
#ppoiniment and subsequent extensions, each for a further period of up 1o five
years, will be subject 1o the review of the performance judged as satisfactory by
Philips and ITTD.

0 Presentation of the work done by the Professor:

Once in two years, the Professar should present his work in public, the
place being chosen by Philips and TITD - it can be an International Conference,

B. Annual Report by the HITD:

After the end of each academic year, the Philips Professor placed a0 11T
Delhi will send a copy of the report and the work undertaken by him during the

previous year,

IN WITNESS WHEREOF the s hereto have sipned this Memorandum  of
Understanding by the hand of Managing Director of Philips
Semiconductors, on behalf of Fhilips and by the hand of Director IIT Delhi on behalf of
[ITD on the day, month and year referred to above.

]

EA_ -
_SIGNED AND DELIVERED SIGNED AND BELIVERED
aon of the said on behalf of the said
PHILIPS SEMICONDUCTORS INDIAN INSTITUTE OF TE INOLOGY
DELHI

NETHERLANDS




AGREEMENT

Batwesn

Philips Semiconductors International B.V. having its registered office at
Hurksestraat 9, 5652 AH Eindhoven, the Netherlands (hereinafter referred to as

"Philips Semiconductors”)
and

Indian Institute of Technology Delhi, having its registered office at Hauz Khas, New
Delhi 110016 (hereinafter referred to as "IT Delhi"), o

(Philips Semiconductors and IIT Delhi hereinafter individually refarred to as "Party”
and collectively as "Partias").

WHEREAS, Philips . _siconductors is in the worldwide business of the developmeant,
manufacture and s .2 of a broad range of semiconductars and is interested in
establishing a design competence cantre in India;

WHEREAS, IIT Delhi is a well reputed technological university institute, which is a.0.
conducting and promoting research in the field of VLS| Design Tools and
Technology).

WHEREAS, the Parties are interested in cooperating by means of setting up a design
laboratory in India and furthermora by sponsorship of a certain number of student
candidates for a proposed multi-industry program titted "VLS| Design, Tools and

Technology™,

THEREFORE, PARTIES HERETO NOW AGREE AS FOLLOWS:
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ARTICLE 1
DESIGN LABORATORY

11 Philps Semiconductars will set up at the IIT Delhi site a design laboratory
(hereinafter referred to as "Philps Semiconductors Design Laboratory”)
consisting of a network of workstations, VLS| design tools and DSP
development tools. Philips Semiconductors will free of charge install in and
consign to the Philips Semiconductors Design Laboratory the hardware,
including a three years hardware maintenance contract, and install on the
hardware certain Philips proprietary software (hereinafter referred to as
"Software”), The Software shall remain the property of Philips Semiconductors
and Philips Semiconductors grants a right to the Philips Semiconduciors
sponsored students and designated |IT Delhi staff to use the Software anly
within the Philips Semiconductors Design Laboratory and in the framework of
the Program (as hereinafler defined). The access to the above referenced
laboratory will be restricted with a view to protect the Software. This will be
done by T Delhi installing appropriate hardware and software which will
permit access only from certain designated terminals and by persons

authorized to "log-in" from such terminals,

1.2 IIT Delhi will provide at its costs appropriate facilities for the Philips
Semiconductors Design Laboratory and will furthermore at #s costs be
responsible for maintenance of such facilities in order to keep them fit for their
purpose as design laboratory. Philips Semiconductors will pay to IIT Delhi a
one-time Rs. 300,000 for refurnishing and preparing the facilities so as to
make them fit for their purpose as a design laboratory.

1.3 The Philips Semiconductors Design Laboratory shall be accessible to the
following categories of users:

a. Philips Semiconductors sponsored M.Tech students

b. faculty, academic staff membersistudents working on  Philips
Semiconductors sponsored projects

c, any Philips Semiconductors employee deputed to T Delhi for the
program

d. faculty members associated with the M.Tech Program for work of
academic nature (i.e. not sponsored by any industry)

E. non-sponsored under graduate and post graduate students working with
the associated faculties on project of academic nature (ie. not
sponsored by any industry). IIT Delhi shall develop and establish a
protection mechanism which shall allow only the class of users ina., b.
and c. above o access the Sofiware. These users shall be required to
sign the Non-Disclosure Agreement in Annex 3

A Ch
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ARTICLE 2
M.TECH PROGRAM

Philips Semiconducters will sponsor 10 candidates each of the first two years
of the term of this Agreement for the IIT Delhi M.Tech program on VLS|
Design Tools and Technology (herzinafter referred to as "the Program”). The
sponsorship fee will amount to Rs 200,000 for each candidate admitted to the
Program and sponsored by Philips Semiconductors. In addition to the
sponsorship fee, Philips Semiconductors will pay a stipend of Rs. 4,000 per
month and contingency grant of Rs 10,000 per year per candidate.

IIT Delhi will select candidates for the Program and provide student-

accommodation on the IIT Delhi campus

The hestel room rent for each candidate selected for the Program will be paid
from the sponsarship fee, while each such candidate will have to pay its own
boarding expenses.,

Each student registered for the Program will be governed by the rules and
regulatons applicable to all full-time students.

Further details on the Program are set out in Annex 1 attached hereto.

In case a Philips Semiconductors sponsored student leaves the Program, IIT
Delhi bears no other responsibility than the obligation to restitute to Philips
semiconductors such part of the fees mentioned in Article 2.1 of this
Agreement proportional to the remaining period of the Program in which such
sponsored student will no more participate

ARTICLE 3
INTELLECTUAL PROPERTY RIGHTS
For the purpose of this Article 3 the following definitions will apply:

“Information” means drawings. specifications, photographs, samples, models,

A

Agresmenl Phiips Semicorductons-IIT Delhi ﬁ; F_ " r-
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processes, procedures, instructions, reports, papers. correspondence and any
other technical or commercial irformation, data and documents of any kind,
and including oral information if confirmed in writing within 30 days after the
disclosure thereof but excluding any Inteliectual Froperty Rights pertaining
therato.

"Intellectual Property Rights” means patents, petty patents, utility modeis,
design patents (both registered and unregistered), design rights. copyrights,
know-how and any other form of inteliectual property right protection afforded
by law to inventions, designs or technical information, and applications
therefor

"Background Information" means such Information (other than Foreground
Information). whether seientific or technical, which at the date hereof is or

during the continuance of the Program comes inta the ownership or control of

a Party or of any of its affiliated companies and which such Party is free to
disclose without the consent of or need to account to any third party.

"Background Intellectual Property Rights" means Intellectual Property
Rights (net being Fereground Intellectual Property Rights) which at the date
heraof are or during the continuance of the Program come into the ownership
or control of a Party or any of its affiliated companies and under which such
Party is free to grant licenses without the consent of ar need to account to any
third Party.

"Background” means Background Information and Background Intellectual
Property Rights.

"Foreground Information” means such information, whether scientific or
technical, as is generated by a Party andior one ar mare  Philips
Semiconductors sponsored students in the framework of the Program,

"Foreground Intellectual Property Rights" means such Intellectual Property
Right as are generated by a Party and/or one or more Philips Semiconductors
sponsored students in the framework of the Pragram.

"Foreground” means Foreground Information and Foreground Intellectual
Property Rights.

Both Parties will provide such necessary Background to the Program that both
Parties agree is required to enable the other Party to carry out the Program,
such Background to be described in accordance with Annex 2. For the
avoidance of doubt it is stated that all Background used in the execution of the
Program shall remain the property of the Party providing the same

Agresrmant Philips Samicontuctons-iiT  Dalhi : :" ]'r-.__ )
IValy 11, 1006 t 2



3.3

3.4

41

4.2

4.3

Agreemant Philips Semconductan-IIT Dethi - F_ )
Peaijuly 11, 1986 '

-5

Foreground created dunng the Program by one or more employees of Philips
Semiconductors and/or by one or more students sponsored by Philips
Semiconductors andior one or more T Delhi faculty members in the
framework of the Program shall vest in Philips Semiconductors, and to the
extent necessary, shall be transferred to Philips Semiconductors forthwith after
the creation of such Foreground. In respect of inventions as part of the
Foreground, Philips Semiconductors shall file the patent application in such
countries it may choase, while explicitly mentioning in the patent application
the name of the inventor(s) subject to section 39 of the Indian Patents Act,
1970,

T Delhi shall arrange that each and every student participating in the
Program and furthermore those students making use of the Philips

Semiconductors Design Laboratory shall sign the Non Disclosure Agréement .

as attached hereto in Annex 3.

ARTICLE 4
CONFIDENTIALITY

Any Information disclosed by Philips Semiconductors to IIT Dethi and/or to any
Philips Semiconductors sponsorad or other non-sponsored shudents
participating in the Program, relating to the Program, is confidential and
proprietary information ("Information"}) and is subject to the confidentiality
provisions of this Agreement.

Subject to Article 6 (Publication) below, both Parties agree to keep Information
in confidence and not to disclose it to third parties. Both Parties further agree
not to use Information in any way other than performing its obligations
pursuant to this Agreement.

Both Parties undertake to protect Information with at least the same degree of
care used to protect s own proprietary Information against disclosure,
replication, unauthorized use, copying or misappropriation and shall make the
T Delhi Program Coordinator responsible for monitoring this compliance with
such duties of protection of the Information.
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IT Delhi shall maintain all copies of the Software under the custody and
control of the NIT Dethi Program Coordinator who shall maintain a written
inventory uniquely identifying each copy. All Infarmation. including said
Software, shall be maintainad in the Philips Semiconductors Design Laboratory
In a secure locked place

IIT Delhi shall designate to Philips Semiconductors those individuals belonging
to the categories mentioned in Article 1.3 of this Agraement, who shall have
execution access fo the Software furnished by Philips Semiconductors. All
such individuals designated for such access shall, prior to being allowed actual
access, execule a confidentiality agreement containing similar confidentiality

and prolection against unauthorized use, copying, replication and .

misappropriation obligations as set forth in this Aricle 4

Fromptly at the termination or expiration of this Agreement, IIT Delhi shall
submit all Information to Philips Semiconductors andior where appropriate,
shall destroy or erase Information such that lIT Delhi retains no copies thereof
{in whatever form, including electronic) and no written materials relating to the
specifications or content of the materials supplied by Philips Semiconductors
to the Program

The confidentiality provisions of this Agreement shall not apply to any
Information which;

a. as shown by reasonably documented proof was received by the Parties
in good faith from a third party not subject to a confidentiality obligation
to either Party;

b. as shown by reasonably documented proof was in the other Party's
possession prior to receipt thereof from the other Party;

o now is or later has become publicly known through no breach of
confidentiality obligation by other Parties.

fnf
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ARTICLE S
PUBLICATIONS

Notwithstanding the provisions of Clause 4 above, Philips Semiconductors recognizes
that members of IIT Delhi staff and/or Philips Semiconductors sponsored students
participating in the Program may wish to publish Iinformation derived from the
Frogram in the academic press and/or divulge such Information at academic meetings
or symposia. Any such publication or disclosure may only be made after the written
consent of Philips Semiconducters has been cbtained and such consent, if given,
should be given within two weeks of the receipt of written request. Philips
Semiconductors will have the right to require a delay of such publication or disclosure
in order to protect Philips Semiconductors’ commercial interest.

Fhilips Semiconduclors agrees that any delay in publication will be kept to a minimum
and that s consent shall not be unreasonably delayed and that Philips
Semiconductors will clearly indicate the reasons for such delay. Such consented
publications or disclosures will carry an acknowledgement of the financial support of
Philips Semiconductors unless waived in writing by Philips Semiconductors.

ARTICLE &
DURATION

6.1  This Agreement shall become into full force and effect on the date of signing
nereof by duly authornized representatives of both Parties and shall thereafter
remain in effect for a period of three (3) years.

.2  |If either Party materially fails to perform or violates any obligation pursuant to
this Agreement, then, upon thirty (30) days written notice to the breaching
Party specifying such default, the non-breaching Party may terminate or
suspend this Agreement, without liability, unless the breach specified in a
notice has been cured within the thirty (30) days period.

6.3 If either Party becomes insolvent or bankruptcy proceedings are instituted
against it or on its behalf or if either Party makes an unauthorized assignment
for the benefit of creditors, such event shall entitle the other Party to
immediately tarminate this Agreemeant, to cease performance hereunder and
to avail itself of any and all legal or equitable remedies it may have against the

other Parly.
Agresmenl Phiips Semiconducion-IT Dehi ’( | %
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ARTICLE 7
FORCE MAJEURE

In the event that either Party is delayed or impaded in the perfarmance of its
obligations hereunder by any cause beyond its reasonable control it shall be entitled
to such extension of time for such performance as may be fair and reasonable in all
the circumstances

8.1

8.2

8.3

8.4

ARTICLE 8
LIABILITY

Both Parties shall use all reasonable endeavours to ensure the accuracy of the
work performed and any Information given but the Parties do not warrant,
express or implied the accuracy thereof and will not be held responsible for
any consequences arising out of any inaccuracies or omissions unless such
inaccuracies or omissions are the result of negligence by one of the Parties.

IIT Delhi acknowledges and agrees that Philips Semiconducters Information
is provided by Philips Semiconductors "as is", and that Philips Semiconductors
disclaims all warranties of any kind either expressed or implied, including
without limitation warranties of mearchantability and fitness for a particular
purpose. Similarly, Philips Semiconductors acknowledges and agrees that |IT
Delhi's Information is provided by 1IT Delhi "as is" and the same conditions
apply as above to IIT Delhi's Information.

In no event shall Philips Semiconductors be liable to IT Delhi or any other
person for any damage whatsoever arising in connection with its performance
under this Agreement andfor out of or as a result of the use of Philips
Semiconductors Information including any and all costs, expenses, including
without limitation, special, incidental or consequential damages even if Philips
Semiconductors has been advised of the possibility of such damages.

In no event shall IIT Delhi be liable to Philips Semiconductors or any other
person for any damage whatsoever arising in connection with Philips
Semiconductors’ or any other third party's usage of work product developed
and/or delivered as a result of the program created by this Agreement,

Agreemant Philips Semconcuers-iT Det . -
My 11, 1006 ('\_, f;_ ~
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ARTICLE 9
WAIVER

The failure of a Party hereto to exercise or enforce any nght conferred upon it under
this Agreement shall not be a waiver of any such right nor operate to bar the exercize
ar enforcement thereof at any time thereafter,

TICLE
ENTIRE AGREEMENT

This Agreement including its Annexes sets forth the entire Agreement between the
Parties as to the subject matter hereof and merges all discussion and negotiations
between them. No modification or amendment of this Agreement including its
Annexes shall be valid or binding unless made in writing and signed on behalf of the
Parties by their duly authorized representatives.

ARTICLE 11
ASSIGNMENT

Neither this Agreement nor any right or obligation hereunder is assignable by one
Party without the prior consent of the other which consent shall not be unreasonably
withheld. It is however explicitly understood that Philips Electronics M.V, the ultimate
parent company of the worldwide Philips Group of Companies is in the course of
establishing a legal entity in the name of "Philips Software Centre Private Limited
(FSC)", under Indian Law to which all the software related activities of the Philips
Group in India will be transferred. Parties acknowledge that if, as and when such
legal entity will have been established, Philips Semiconductors will assign all its rights
and obligations under this Agreement to that new legal entity.

Agresiranl Philipe Serecosductons-NT Dehi -
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ARTICLE 12

ARBITRATION

In case of a dispute or difference between the Parties arising out of or in connection
with the Agreement, the Parties shall first endeavour to settle it amicably by means
of arbitration by two (2) arbitrators, one appointed by lIT Delhi and one appointed by
Philips Semiconductors. Failing such settfement, any dispute shall be referred to the
Indian Courts under Indian Law, explicitly excluding however any dispute concerning
Intellectual Property Rights which shall be finally sefiled subject to the laws of the
Netherlands under the rules of the Dutch Arbitration Institute, such arbitration to be
held in Amsterd the Netherlands in the English language.

./ \
"‘:’H-ILIES SEMICONDUCTORS BV, T Delhi U
oy
=~ By V.S, RAJU
Director
Indlan Institute

Name: .DTS B. P. KiRAMLA Hﬂmﬁﬁm:]l‘lr m“n.g;rlﬁ‘:.ﬁ-:m

Title: Managing Divects Title:

Date: E -"'I’J'“.j f q¢ Date:

e
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ANNEX 1

Sponsored M.Tech program on VLS| Design, Tools and Technology

The following conditions shall apply to the Program

1. All Philips Semiconductors sponsored M Tech students will da their major
projects/thesis using the Philips Semiconductors Design Laboratory under the
supervision of a faculty member associated with the Program. If required a co-
supervisor from Fhilips Semiconductors would ba co-opted for the Project The
projects would be assigned by mutual consent between Philips
Semiconductors and the relevant IIT Delhi faculties associated with the-
Program. The completion of the project will be determined in accordance with
the academic standards set by IIT Delh,

2. IIT Delhi in collaboration with Philips Semiconductors instructors would arrange
training for the Philips Samiconductors sponsorad M.Tech students on the
Philips Semiconductors design flow and the associated tools, This would be
in the form of seminarsiworkshops and would be held during the first two
semesters of that Program. The nature, duration, periodicity and appropriate
course faculty for these training sessions will have to ba mutually agreed upon
by IT Delhi and Philips Semiconductors.

3. The Philips Semiconductors representatives are eligible for membership of the
M. Tech program Advisory Committee on a rotation basis among all sponsoring
industries.

4 Further details on the contents aof the Program are attached hereto in the
"Proposal for an Industry Sponsored Interdisciplinary M. Tech Program in VLS
Design, Teols and Technology

Iediduly 11, 1594
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Proposal for an Industry Sponsored
Interdisciplinary M.Tech. Programme in
"VLSI Design, Tools & Technology”

Participating Departments/Centres :

Electrical Engg., Computer Science & Engg., Centre for Applied Research in Electronics and
CEERI, Pilani (for technology training)

Programme Details :

As per the Institute norms the minioum credil requirements for the M. Tech, degres are 48

valid credits ('D' grades or above] including a minimum of 36 credits of course work and 172
credits of project work.

The programme is flexible to cater to the wide spectrum of background expected from the
admitted students. The candidates can have a hasic degree in Computer science (B . Tech. or
equivalent) Electrical Engg. (B.Techi. or equivalent) Physics with eleckronics specialisation
(M.Sc. or equivalent). The programme s thes components namely hackground courses, core
courses and elective courses. The backgroinel vonrees wee expected to partially offset the defi-
ciencies in inputs from different disciplines:

The programme would cater to the industry needs while taking care of the needs and require-
ments of EA!.E!I candidate, Sl‘:lli]r. fr.i-|.1. Lifes er l.|!|.|-. ]ﬁrnﬂrn[:][]:n ' Wiy i

o A commuitee drawn oul from the participating faculty would chalk out a program for each
candidate.

* A non-credit practical iraiming carried during the winter break. For candidates sponsored
by industries interssted in technology aspects, CEERI would expose the students to the
idevice fabrication process,

¢ The major project in most cases iz expected to be earried out at the sponsoring institute.
The project bypically would be supervised poantly by a faculty member and & senior person
[rom the sponsoring imdustry,

o In specific cases background courses may be credited outside the list of courses enclosed,
with the approval of the Program Cosrdinator.
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List of background cournes I- 2
e

1. MA TO1 Introduction to P:‘l1|.';I"J|'rrlhlill|p.-II and Data Struciures @ 3 Clredibs :'E-ﬂ-ﬂ-}

Definition of the programme, P grammisng methodology, Concepts of structured pPrograrm-
ming. Definition and operations on arrays, stacks, quenes, lists, trees. Evaluation of arithmetic
EIPII:'.S-Eiu[tE- I.LE-iuHE siacks. List reeprresenbakion Heanrsive aned mot-recursive definitions of tree
structures. Operations using recursive aul non- recuresive algorithoes, Forests. Simple searching
and sorting algonthms. Hashing techinigues

2. MA T12 Numerical Analysis of Differential Equations: 3 Credits (3-0-0)

Solution of initial-value problems of systems of ODEs, Single step and multistep methods,
copvergence and stability analysis, choice of an algorithm and its computer implementation. Fi-
nite difference methods for the solution of two- o snl bomndaey-waloo Tn'uh].m'na and eigenvalue
pmhlm, EIEiiJli_l:I J:I-I;!.I'th:llil:: .*1.||r| IL'!,'E:I'I‘.'[IH'\IEH |m:r.i..l dlifferentinl 1:1.|l]r||:.]l|lua-| LOnvergenos and sta-
bility analysis. Computer implementation

3. PH 715 Physics of Semiconductor Devices ; Credits 3 (3-0-0)

Semiconductor physics processes, rectifiers, varactors, switching diodes, Zener diodes, transis-
tor, light emiting diodes, semiconductors, lnsers, thermoclectric generators, Gun, superlattice,
IMPATT and injection diode, MOS, FET and Schotthky devices

4. EE 733 Digital ICs and Systems: 3 Credits (3-0-0)

Noise considerations in Logic funilies, Digital systemn implementation using algorithme state
m/c concepts, Register transfer, busing, clocking anr ¢ontmol, asynchronous and synchronous
systems.

ALU. Control, semiconductor for memories and FPLAs; microprogrammed and PLA hased
control unit design, Data transfer techniques, examples of [/0 interface chips. Channel commu-
nication; protocols and standards, Methods in computer anthmetic

5. EE 731 Digital Signal Processing [ : 3 Credits [ 3-0-101)

Discrete time signals and systems. -transforms, Strnctures fur digital filters, Design prace:
dures for FIR and 1K filters. Fregquency transformations: Linear phase design. Introduction to
DFT. Errors in digital filtering. Hardware inplementation cosiclerations,

Core Courscs
1. EE 732 Microelectronies: 3 Credits (A-0-0)

Brief recapitulation: Band theory, F-D statistics, Hecombination effects and bipolar junclion
devices. MOS Devices: MOS caparitatice - ideal characteristics. [uterface effects a-nld charac-
terisation. MOSFET principles and charactenstics. Varous MOSFET stru::turllzs, viz. Mﬂ;}s,
VMOS ete. and some typical applications. Parasitic device effescts i mosfet AND bipolar eiremts.
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Laboratory [ : C5 745 High-level [igital Systems Design Lab : 3 credits (D-0-8)

Core Llhm‘nl‘.ur_'l.-'

Exposure to high-level design tuuls inchuding high-level synthesis, logie synthesis and sunula-
tion. Modelling and design using VHDL. FPCA based design.

Laboratery II : EE 736 VL3I Physical Design Laly ¢+ 3 eredits (0-0-6)

Introduction to CAD Tools. Circuit simulation using SPICE. Layout Design. Design Rules and
Design Rule Checking. Design of a static OMOS inverter, Effects of W/L ratio on performance.
Pseudo-NMOS inverters, Latchnp and Layout esnsiderations for its prevention. Transmission
Gates. Circuit Characterization. Resistance anil Capacitance Estimation. Gate Design. Stabic
two-input NAND and NOR gates.  Clate Transistor viging. Effects of and Fan-Out. Power
dissipation and its Estimation using SPICE. Layont of complex gates. Dynamic, CIMOS, Pass-
Transistor Laogic. Domine, NP.Dhwioe styles. Dpsipn Murgining; effects of vartations in supply
voltage and temperature. Design Corners. Sizing of Power and Clock Conductors. Clocking
Sttu-cgi.l:s. _ -

One end-semester design project is also envisaged.




@
4. C3 T46 Algorithm Analysis and Design: 3 credits (3-0-10) @
ﬂ]tﬂ]}ﬂ.is of algorithoms: What Lo agtayse, opder aritinmete, software tirung aud monitor-
ing tools. Basic design methodol gies; divile and eonguer, dynamic prograroening, backtrack-
ing, greedy algorithms, Particular algurithims; set manipulation, matrix multiplieation, pattern
matching, integer and polynomial arithmetic. Fagt Fourier transform, geometric algorithms,
graph algorithms; NP completeness and theory of lower bounds; approximation algorithms.

5. C5 718 Architecture of Large Systemis: 3 eredits {(3-0-0)

Classification of parallel computing structures. High performance memary system. Principles
of pipelined computer systems. SIMD multiprocessor shructures

6. C5 712 Resource Management in Computer Systems: 3 credits {3-0-0)

Historical ptrupﬂ.t.j'.-:s, ill'h:rrltj:lt techanism, concarrent processes; mutual exclusion and Y-
chronization. Process management, switehing, scheduling and synchroniing, Memory manage-
ment, swapping, segmentalion paging, virtual memery, page replocement and Epace allocation
policies, segmented paging, dynunic linking. File management, directory structure, basic file
structures, system calls, secondary storage space management, bermgonal /0 handling, dead-
locks, Protection, case studies.

(R
EE 753 Operating Systems: 3 credits [s5=01-00)

Requirements and constraints of systems software, Influence of hardware platforms on systems
programmers. Assembly langnage progratming. Assemblers Une-pass and two-pass assembly,
Symbaol tables and macra landlers. Linkers and loaders thject files, executable files, and li.
braries. Problems of memory managemenl.  Overlays,  Inteoduction to language translators.
Lexical analysis parsing, and code generation. Frocess management - Concurrent pProcesses, mu-
tual exclusion, synchronization, and scheduling. Memory minnagemenl - concept of locality of
reference, virtual memory, cackhe lanageinent, mieinory allocation algorithms, Resource mag-
agement - Deadlock and its prevention. Fairniess and prionity. Protection. File management and
I/0 management. Elements of distributed operating systems.

7. C5 812 High-level Design & Madelling of Digital Systems : 3 credits (3-0-0)

System level design, architectural syuthesis for DSP applications, hehavioral modelling using
VHDL, hardware-saftware partitionang, iberface synthesis,

8, C5 814 FPGA hased design ¢ 4 erodits (2-10-2)

Introduction to FPGA architestures, FPGA design flow, technology mapping for FPGAs, case
studies

Laboratory : Simple designs wsing FPGAs, expresure Lo teols for schematic capture, state ma-
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and Scaling of Inter Connects. Statistical Maodelling of Device and Circuts, Analog Computer
Aided Design. Analog and Mixerd Analog and Digital Circuits Layoul

14. EE 839 Memory Design and Testing: 3 credits (3-0.0)

Review of MOS Structure, Scaled Dows MOSFET and CMOS Processing. Processing for
Memories: Miultipoly Floating Gate and Control Gate, Trench Capacitors and thin oxide. Tn.
verter Design: Choice of W/L and Noise Margin Calenlation, Cascode and Differential lnvert-
ers, SHAM and DRAM Cell Design: Bagie Coll Strietures, modelling and Design Equations.
Sense Amplifiers: Necessity for Sense Amplifier, Voltage and Current Sense Amplifers, Reference
Voltage Generation, Influsnce of Sense Amplifier Pecformance on cell architecture. Peripheral
Cireuits. Memory Testing: Modelling, Introduction bo Functional Testing and Built in Self Test.

15. CR T02 Advanced IC Technology @ 4 credits {4-0-0)

Introduction to crystal growth, epitaxial growth, Silicon Oxidation, thermal and rapid thermal
oxidation, polysilicon exidation ane oxidation idureed defects, Lithography: Optical-, E-beam-,
X-ray-, lon-beam- lithography Etching: Wet and Dry Etching, Reactive [ON Etching, lon Heam
mulling Physical and Chemical Vapour Deposition Thertmal Diffusion, mechanisms, ION lm-
plantation Process Integration: lsolation Technigues. Well Isolution, teench isolation, dielectric

iolation LDD structures, PROCESS SIMULATION - SUPREM/STEPS/SAMPLE

16. CR 704 Advanced Process and Device Characterization (Measurements: 3
credits (3-0-0)

Physical Characterization: Thin Film Thickness- Measurements-ellipsometry, surface profil-
ing, spectrophotometry, FTIR Critical Dimension Measurements: Optical micrascope, Scanning
Electron Microscope, Transmission Electron Microscope Material and Impurity Characteriza-
tion: SIMS, XRD, EDAX Electrical Claracterization: Four-probe techuigiue, Hall effect, sheet
resistance measurenient. differentinl sheet resistivity, spreading resistance and impurity profiling
C-V measurements, DLTS, Carrier lifetine, ampurity profiling, 1-V measurements and Process
and SPICE modal parameter Pxtbeaction
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ANMEX 2
Background Description

Separate project agreements will be made wherein case by case the Background and
transfer of such Background will be specified. Project owners from Philips Software

Centre Private Limited will be assigned to each project.

: L \ f“ A"
R . & .

Pdiduby 11, 1906
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Non Disclosure Agreement

Philips Semiconductors International BV. having ite registered office at
Eindhaven, The Netherlands (hereinafter referred to as "Philips")

and

Indian Institute of Technology Delhi for the purpose hereof represented by
(hereinafter referred to as "IIT Dalhi")

s i S a student (hereinafter referred to as "the Student") participating
in a multi-industry program titled VLS| Design, Tools and Technology at IT Delhi
{hereinafter jointly referred to as "the Program”)

hereby agree that the following terms and conditions {hereinafter referred to as
"Agreament") shall be applicable in connaction with the activities in the framework of
the Program, hereinafter called the "Authorized Purpose”.

Clause |

Philips may disclose certain information to 1T Delhi and/or the Student with respect
to the Authorized Purpose in writing, orally and/or otherwise. Such information may
be, without limitation, in the form of business and/or financial records, presentations,
specifications, samples, photographs, drawings or cther documents, Al infarmation
so disclosed is hereinafter referred to as "Confidential Information™

In case Confidential Information is disclosed in documentary or other tangible from,
Philips will label same as “confidential” “propnetary”. "copyright” or the like.

Agreement Palips Semiconductors-IT Dalhi Cﬁi&@

Iaijuly 11, 1956
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Clause I

All Confidential Information, which shall include any Derivatives therefrom,
improvement theraon or translation, abridgement, adaptation or other change thareof
by Philips and/or IIT Delhi andior the Student, shall be the property of Philips.

Philips will provide all Confidential Infarmation on an 'as 18" basis, without any
warranty whatsoever, whether express, implied or otherwise, regarding its accuracy,
completeness or otherwise, and Philips shall not be liable for any direct, special,
incidental, consequential or other damages.

T Delhi and/or the Student will retum all Confidential Information and any copies

thereof to Philips immediately upon Philips' first written request.

Clause Il

The parties agree that, unless Philips gives its prior written authorization, IIT Delhi
and/or the Student shall, during a period of five (5) years from the date of disclosure
of any Confidential Information hereunder:

a.  not use the Confidential Information disclosed by Philips pursuant to Clause | for
any other purpose than for the Authorized Purpose;

b. protect Philips’ Confidential Information against disclosure in the same manner
and with the same degree of care, but not less than a reasonable degree of care,
with which it protects confidential information of its awn:

c. limit circulation of the Confidential Information disclosed by Philips to IIT Delhi
andfor the Student in connection with the Authorized Purpose.

In case of deubt IIT Delhi andfor the Student agree to requeslt Philips in writing for
latter’s opinion,

IIT Delhi andior the Student acknowledge that Philips will be irreparably harmed if IT
Delhi andfor the Student actually viclate or threaten to violate their confidentiality
obligations under this Agreement, Therefore, in the event of such actual or threatened
violation Philips shall be entitied to an injunction or any other appropriate steps
regarding any actual or threatened violation by the concemed persons of IT Delhi
andfor the Studant,

4
Agresment PRilips Semiconducton-NT Dekae @
Pedibuky 11, 1396 :
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Clause IV

The parties agree that information disclosed by Philips to IIT Delhi and/or the Student
pursuant to this Agreement which would otherwise be Confidential Information shall
not be deemed Confidential Information to the extent that it can be proven by written
records that said information:

a. Is part of the public domain without violation of this Agreement:

b. s known and on record at IT Delhi andior the Student prior to disclosure by
Philips;

¢. is lawfully obtained by IIT Delhi andior the Student from a third party who is not -

bound by similar confidentiality obligations:

d. is developed by T Delhi andior the Student completely independently of any
such disclosure by Philips:

e. is ascertainable from a commercially available product: or

f. is disclosed pursuant to administrative or judicial action, provided that IIT Delhi
andfor the Student shall use their best efforis to maintain the confidentiality of the
Confidential information 2.9. by asserting in such action any applicable privileges,
and shall, immediately after gaining knowledge or receiving notice of such action,
notify Philips theresf and give Philips the opportunity to seek any legal remedies
S© as lo maintain such Confidential Information in confidence.

If only a portion of the Confidential Information falls under any of the above
subsections, then anly that portion of the Confidential Information shall be excluded
from the use and disclosure restrictions of this Agreement,

Clause V

a. Nothing herein contained shall be consfrued as a grant by implication estoppel
or otherwise, of a license of any kind by Philips to the IIT Delhi andfor the
Student e.g. o make, have made, use or sell any product using Confidential
Information or as a license under any patent, patent application, utility model,
copynght, maskwork right, or any other intellectual property right.

=
4-- ﬂ —
Agresmenil Philps Semicangucioes-IiT Dalhi Ciéz i
Iididuly 11, 1088 ;
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b Intellectual property nghts (meaning patents. petty patants, utility models, design
patents (both registered and unregistered), design rnights, copyrights, know-how
and any other form of intellectual property right protection afforded by law to
inventions, designs or technical information, and applications therefor) created by
Student sponsared by Philips and/or IIT Delhi faculties members in the framewnork
of the Program shall vest in Philips, and to the extent necessary, shall be
transferred to Philips forthwith after the ereation of such intellectual property right.
In respect of inventions as part of the intellectual property nghts, Philips shall file
the patent application in such couniries it may choose, while explicitly mentioning
in the patent application the name of the inventor(s) subject to the provisions of
Section 39 of the Indian Patents Act, 1870,

la Vi

Written communications with respect to Confidential Information under this Agreement
shall be addressed only to the following respective persons (or to such other persan
as either party may from time to time designate in writing):

Philips Semiconductors

International B.V. T Delhi

Fao: F.a0:

Phane: Phone:;

Fax: Fax:
Clause VI

IIT Dethi andfor the Student may not transfer or assign any or all of their rights and/or
their obligations or delegate the performance of any or all of their obligations under
this Agreement, directly orindirectly, through acquisition, merger or otherwise, without
the prior written consent of Philips.

K
Agrasmant Philpe Bamicanducton- T Deimi é%::)
Pdidly 11, 1598 )
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