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| TO VI SEMESTERS - (PART TIME) CURRICULUM AND SYLLABUS

SEMESTER - |
CODE COURSE TITLE L T P
NO.
THEORY
MA9328 | Applied Numerical Methods 3 0 0
NO9311 | Introduction to Quantum Concept 3 0 0
NO9312 | Introduction of Nanoscience & Technology 3 0 0
TOTAL 9 0 0
SEMESTER - I
Code No. Course Title L T P
Theory
NO9321 | Advanced Characterization Technigues 3 0 0
NO9322 | Nanomaterials and Nanomedicine 3 0 0
NO9323 | Industrial Nanotechnology 3 0 0
TOTAL 9 0 0




SEMESTER - Il

CODE COURSE TITLE C
NO.
THEORY
NO9313 | Advanced Material technology 3
NO9314 | Introduction of Biomaterials 3
NO9315 | Computer programming in C and C++ 3
PRACTICAL
NO9316 Practical | - Svynthesis and Preparation of 5
Nanomaterial
TOTAL 11
SEMESTER - IV
CODE COURSE TITLE C
NO.
THEORY
NO9324 | Nanoelectronics 3
NO9325 | Nanolithography 3
NO9326 | Advanced Nanobiotechnology 3
PRACTICAL
NO9327 | Practical Il — Characterisation of Nanomaterials 2
TOTAL 11




SEMESTER -V

CODE COURSE TITLE Pl c

NO.
THEORY

NO9331 | Nanodevices 0 3

NO9332 | MEMS and NEMS 0 3

NO9333 | Nano Biophysics 0 3

NO9334 | Project Work (Phase ) 12 6

TOTAL 12| 15

SEMESTER - VI

CODE COURSE TITLE P C
NO.

NO9341 Project work (Phase I1) 24 | 12

TOTAL 24 | 12




MA9328 APPLIED NUMERICAL METHODS LTPC
3003

UNIT | 9
Solution of Algebraic and Transcendal Equations, Bisection Method, Method of False
Position, Iteration Method, Secant Method and Muller’'s Method

UNIT 1l 9
Matrices and Linear Systems of Equations, Solution of Linear Systems: Matrix Inversion
Method, Gauss Elimination Method, Gauss-Jordan Method, Gauss-Seidal iteration
Method, Solution of Tridiagonal Systems. Eigenvalue Problems- Eigenvalues of a
symmetric Tridiagonal Matrix, Householder Method, QR Method.

UNIT I 9
Numerical Solution of Ordinary Differential Equations, Picard’s Method of Successive
approximations, Eulers Method, Modified Eulers Method, Range-Kutta Methods.
Boundary-Value Problems- Finite Difference Method, Shooting Method, Cubic Spline
Method

UNIT IV 9
Numerical Solution of Partial Differential Equations, Laplace’s Equation: Jacobi's
Method, Gauss-Seidal Method, ADI Method, Parabolic Equations, and Hyperbolic
Equations.

UNIT V 9
Numerical Solution of Integral Equations, Numerical integrations by Trapezoidal and
Simpson’s 1/3 and 3/8 rules, Two and three point Gaussian quadrature formulas, Double
integrals using trapezoidal and Simposon’s rules. Finite Element Method- Rayleigh-Ritz
Method, Galerkin Method

TOTAL : 45 PERIODS
TEXT / REFERENCE BOOKS:
1. S.S. Sastry, “Introductory Methods of Numerical Analysis”, Prentice-Hall of

India , PVT. LTD, New Delhi, 2005.

2. M.K. Jain, S.R.K. lyenkar and R.K.Jain “Numerical Methods Problems and
Solutions”, New Age International Limited Wiley Eastern Limited, New Delhi,1995.

3. P. Kandasamy, K.Thilakavathy and K. Gunavathy “Numerical Methods”S. Chand
&Company Ltd, NewDelhi, 2005.

4. B.S. Grewal, “Numerical Methods in Engineering & Science with Programs in
FORTRAN 77, C &C ", Khanna Publishers, New Delhi,2003.

5. V.N. Vedamurthy and N.Ch.S.N. lyengar, Vikas Publishing House PVT. LTD, 2000,
New Delhi.

6. S. Arumugam, A. Thangapandian Isaac and A. Somasundram, “ Numerical Methods
Second Edition”, SCITECH Publications (India) PVT. LTD, Chennai,2001



NO9311 INTRODUCTION TO QUANTUM CONCEPT LTPC
3003

UNIT I THE PHYSICAL BASIS OF QUANTUM MECHANICS 9
Limitation of classical physics — Plank’s Quantum hypothesis- Einstein's photoelectric
effect- wave nature of particle-The uncertainty principle- Schrodinger’s Time dependent
and independent wave equations- particle in a box- Harmonic oscillator- rigid rotator.

UNIT Il FORMALISM OF QUANTUM MECHANICS 9
Linear operator- Hermitian operator-Postulates of Quantum mechanics-Simultaneous
measurability of observable — Equations in motion- Linear harmonic oscillator- Operator
method-particle moving in a spherically symmetric potential- hydrogen atom- Hydrogen
orbitals- Matrix representation of wave functions.

UNIT Il ANGULAR MOMENTUM 9
The angular momentum operators-Eigen values and eigen functions of L and L —Eigen
values of J and J- spin angular momentum- Addition of angular momenta-Clebsh-
Gordan coefficients-Computations.

UNIT IV THE VARIATION METHOD AND PERTURBATION THEORY 9
The variational principle- variation method for excited states- The ground states of
Helium, hydrogen molecule-Deuteron-First order perturbation-Harmonicperturbation-
Transition to continuous states.

UNIT V RELATIVISTIC WAVE EQUATIONS 9
Klein-Gordan equation-particle in a coulomb field- Dirac’s equation for a free particle-
plane wave solution-Negative energy states- Magnetic moment of the electron-Radial
equations for an electron in a general potential-many electrons atoms-Hatree equations-
Hatree-Fock equation.

TOTAL : 45 PERIODS

TEXT / REFERENCE BOOKS:

1. Aruldhass.G “Quantum Mechanics”,Printice Hall of India pvt Ltd. New Delhi2004.

2. Mathew.B.M and Venkatesan.K “A Text book of Quantum Mechanics”, Tata McGraw
Hill  publication New Delhi 2007.

3. Schiff.L.l “Quantum Mechanics”, McGraw Hill book company 1968.

4. Ghatak and Lokanathan, “Quantum Mechanics”, The Macmilan company of India Ltd,
1975

5. Amit Goswami, “Quantum Mechanics”, WCB publishers,1992.



NO9312 INTRODUCTION OF NANO SCALE SCIENCE LTPC
AND TECHNOLOGY 3003

UNIT | 9
Scientific Revolutions-Types of Nanomachines and Nanotechnology-periodic table-
Atomic structure molecules and phase Energy-Molecular and Atomic size-surfaces and
dimensional space-Top down and bottom up.

UNIT Il 9
Forces between atoms and molecule particles and grain boundaries surfaces-Strong
intermolecular forces-Electrostatic and Vander Waals forces between surfaces-
Similarities and differences between intermolecular and inter particle forces-covalent and
coulomb interactions- Basic principles of Nano Scale materials, synthesis, processing.
Mechanical grainding, wet chemical synthesis — Sol — gel processing.

UNIT Il 9
Opportunity at the nano scale-length and time scale in structures-energy landscapes-
Inter dynamic aspects of inter molecular forces-Evolution of band structure and Fermi
surface.

UNIT IV 9
Quantum dots-Nano wires-Nano tubes 2D and 3D films Nano and mesopores, miscelles,
bilayers, vesicles-binano machines-biological membranes.

UNIT V 9
Influence of Nano structuring on Mechanical, optical, electronic, magnetic and chemical
properties-gram size effects on strength of metals optical properties of quantum dots and
guantum wires-electronic transport in quantum wires and carbon nano tubes-magnetic
behavior of single domain particles and nanostructures-surface chemistry of tailored
monolayer-self assembling.

TOTAL : 45 PERIODS

TEXT / REFERENCE BOOKS:

1. Nano technology: Basic Science and Emerging technologies, Mick Wilson, Kamali
Kannargare., Geoff Smith Overseas Press (2005)

2. Introduction to Nanotechnology, Charles P.Poole,Frank J.Owens,Wiley Interscience
(2003)

3. Nanotechnology: A gentle introduction to the next Big idea, Mark A.Ratner,
Daniel Ratner, Mark Ratne, Prentice Hall P7R:1% Edition (2002)

4. Fundamental properties of nanostructed materials Ed D. Fioran, G.Sberveglier,
World Scientific 1994.

5. Nano technology ed by Gregory Timp, Springer — Verlag, New York 1999.

6. Hand book of Nanoscience, Engineering and Technology (HNEI) Ed, W.A. Godderd,

D.W.Brenner SE Lysheki, CRC Press New York 2003

www.nanonet.vice.edu/intronanosci/

Understanding Nanotechnology, Scientific American editors at scientific American ,

Warner Book (2002).

© N


http://www.nanonet.vice.edu/intronanosci/

NO9321 ADVANCED CHARECTERIZATION TECHNIQUES LTPC

3003
UNIT I 9
Electron Microscopes: scanning electron Microscopy — Transmission electron

microscopy — scanning tunneling electron microscopy (STEM) — Image collection in
electron microscopes — environmental transmission electron microscopy — electron
energy loss spectroscopy.

UNIT Il 9
Scanning Probe Microscopes — Atomic manipulations — Atomic force microscopy —
Scanning probe lithography — optical microscopies — confocal microscopy — scanning
near field optical microscopy — secondary ion mass (SIMS) spectrometry — matrix
assisted laser desorption ionization mass spectrometry (MALDIMS).

UNIT Il 9
Spectroscopy — infrared surface spectroscopy (IR) — Raman Spectroscopy — Brillouin
Spectroscopy — Dynamic Light Scattering (DLS) — NMR Spectroscopy — ESR
Spectroscopy — ( Inductively Coupled Plasma) Spectroscopy — Mossbhauer
Spectroscopy. Thermogravimetric Analysis (TGA) — Differential Scanning Calorimetry
(DSC) — Thermomechanical Analysis(TMA).

UNIT IV 9
Mechanical Characterization — modulus and load carrying capability of nano region/
compression micro hardness — fatigue — abrasion and wear resistance — superplasticity
— nanoindentation. Nanotribology — Nanotribometre —Quartz Crystal microbalance —
Friction force microscope.

UNIT V 9
Neutron and X- ray diffraction — Debye Scherrer formula — dislocation density —
microstrain  macromolecular crystallography using synchrotron radiation — role for
neutron scattering in nanoscience. Optical absorption and emission spectroscopy —
photoluminescence — Thermoluminescence — X — ray absorption Fine Structure (XAFS)
— extended X- ray absorption fine structure (EXAFS) — electron scattering for chemical
Analysis (ESCA)

TOTAL : 45 PERIODS

REFERENCES:

1. Nano: The Essentials, T.Pradeep. Tata McGraw Hill, New Delhi (2007)

2. Introduction to Nanotechnology, Charles P Poole Jr and Frank J Ownes, John Wiley
Sons, Inc(2003)

3. Nanocomposite Science and Technology, Pulickel m.Ajayan, Linda S.Schadler, Paul
V.Braun, Wiley — VCH Verlag, weiheim (2003)

4. Nanotechnology: Basic sciences and emerging technologies, Mick Wilson, Kamali
Kannangara, Geoff Smith, Michelle Simmons, Burkar Raguse, Overseas Press
(2005).

5. Instrumental Methods of Analysis, Willard, 2000.

6. Instrumental Methods for Chemical Analysis, Ewing. Etal 2000.



NO9322 NANOMATERIALS AND NANOMEDICINE LTPC

3003
UNIT | 9
Structure, property of Biological Materials: tissues, bones and teeth, collagen rich
tissues, elastic tissues, nanostructured collagen mimics in tissue Engineering.
Biopolymers: Preparation of nanobiomaterials — Polymeric scaffolds collagen, Elastins:
Mucopolysaccharides, proteoglycans, cellulose and derivates; Dextrans; Alginates;
Pectins; Chitin.

UNIT Il 9
Cardiovascular implants: Role of nanoparticles and nanodevices in Blood clotting; Blood
rhelogy; Blood vessels; Geometry of blood circulation; Vascular implants; Cardiac
pacemakers; Blood substitutes; Biomembranes.

UNIT Il 9
Polymeric implant materials: Polyolefin; polyamides (nylon); Acrylic polymers (bone
cement) and hydrogels; Fluorocarbon polymers; Natural and synthetic rubbers, silicone
rubbers; High strength thermoplastics; Deterioration of polymers. Intra ocular lenses.
Biomaterials for Ophthalmology: Contact lenses; Optical implants for glaucoma;
adhesives; Atrtificial tears; Protection gears.

UNIT IV 9
Metallic and ceramic implant materials: Bone regeneration, Nano crystalline structures of
Bone and Calcium phosphate cements. Cobalt-based alloys; Titanium and its alloys,
Stainless steel. Nanoparticles relating to Aluminium oxides; Hydroxyapatite; Glass
ceramics; ceramic implants; Carbon implants. Nano dental materials.

UNIT V 9
Synthesis of nanodrugs — metal nanoparticles and drug delivery vechicles — Nanoshells
— Tectodentrimers Nanoparticle drug systems — Diagnostic applications of

nanotechnology.

TOTAL : 45 PERIODS
REFERENCES:
1. SV Bhat, Biomaterials (2" Edition), Narosa Publishing House, New Delhi-2005.
2. JB Park, Biomaterials Science and Engineering, Plenum Press, New York, 1984
Challa S.S.R.Kumar, Joseph Hormes, Carola Leuschmal.
3. Nanofabrication towards biomedical applications wiley —-VCHVerlag GmbH & CO,
KGaA.
4. Neelina H.Malsch. Biomedical Nanotechnology,2005, Taylor & Francis



NO9323 INDUSTRIAL NANO TECHNOLOGY LTPC
3003
UNIT | 9

Semiconductor synthesization techniques, electronic structure and physical processes in
semiconductor nanostructures, principles and performance of semiconductor
nanostructure based electronic and electro-optical devices.

UNIT II 9
Micro and Nano-Electromechanical systems - fabrication process- choice of materials,
calculations - the performance of different structures - advantages and disadvantages of
different approaches, thermal — radiation, magnetic,chemical, and mechanical sensors,
Microactuators.

UNIT I 9
Nanoparticles and Micro —organism, Nano-materials in bone substitutes & Dentistry,
Food and Cosmetic applications, Textiles, Paints, Catalysis, Drug delivery and its
applications.

UNIT IV 9
Nano catalysists. Hybridisation, conjugation, excitations, Molecular crystals, conducting
semiconducting polymers, Organic electroluminescent displays injection, transport,
Exciton formation, light emission, Influence of supramolecular order: excimers, H- and J-
aggregates, liquid crystallinity.

UNIT V 9
Revision of magnetism in solids, property- nanostructure relationships, fabrication and
properties of nanostructured magnets - probes of nanomagnetic properties, electronic
magneto-transport, micromagnetic modeling.Nanomagnetic materials and industrial
applications.

TOTAL : 45 PERIODS

TEXT / REFERENCES:
1. Verdeyen. J, Laser Electronics, Il Edition, Prentice Hall, 1990.

2. Turner.C.W. and Van Duzer.T, Principles of Superconductive Devices and Circuits,
1981

3. Reynolds and M.Pomeranty in Electroresponsive molecules and polymeric systems
Ed. by Skotheim T. Marcel Dekker New York 1991.

4. Yariv.A, Principles of Optical Electronics, John Wiley, New York, 1984
5. Nanocatalysis, Deiz.

6. M C Petty, M R Bryce, D Bloor (eds.), 'Introduction to Molecular Electronics', Edward
Arnold, London, 1995 (ISBN 0-340-58009-7)

7. G Hadziioannou, P F van Hutten, 'Semiconducting Polymers: Chemistry, Physics,
and Engineering’, Wiley-VCH, 2000 (ISBN 3-527-29507-0)

8. D D C Bradley, Current Opinion in Solid State & Materials Science Vol. 1, 789 (1996)



NO9313 ADVANCED MATERIALS TECHNOLOGY LTPC
3003

UNIT I 9
Introduction: Symmetry elements-seven crystals systems-Reciprocal lattice-Different
type of bonding-Classification of materials-Insulator-Semiconductor-Metals-Lattice
Vibration-Brillouin zones-Thermal properties.

UNIT Il 9
Dielectric Materials: Basic concepts-Langevin’s Theory of Polarisation-Clausius-Mossotti
Relation-Ferro electricity-Piezoelectricity-Properties of Dielectric in alternating fields-The
complex Dielectric Constant and Dielectric Loss-lonic Polarizability as a function of
frequency-Complex dielectric constant of non-polar solids-Dipolar relaxation-Effects of
Dielectrics.

UNIT Il 9
Magnetic materials: Dia and Paramagnetic materials-Quantum theory of paramagnetic
materials-Paramagnetic susceptibility of conduction electrons-Ferro-anti ferromagnetic
materials-Superconducting materials.

UNIT IV 9
Semi-conducting materials: Semiconductor-Direct and Indirect bonding characteristics-
Importance of Quantum confinement-quantum wires and dots-Ferro electric
semiconductors-applications-Polymer semiconductors-Photo conductive polymers.

UNIT V 9
New Materials: Smart materials-shape memory alloys-shape memory effects-Martensitia
Transformation functional properties-processing-texture and its nature.

TOTAL: 45 PERIODS

TEXT / REFERENCE BOOKS:

. Solid State Physics, So Pillai, 2003, New Age International Publishers.

. Introduction to Solid State Physics, C.Kittel.

. Funakuho Shape Memory Alloys, Gordon and Breach, New York 1984.

. www.solidstatephysics.com/book/

. www.solidstatephysics.com/book/prob

. www.solidstatephysics.com/book/sample.html

. Rajendran V and Manikam, Material Science, Tata McGraw Hill, New Delhi 2004.

~NOoO O WNE
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http://www.solidstatephysics.com/book/prob
http://www.solidstatephysics.com/book/sample.html

NO9314 INTRODUCTION TO BIOMATERIALS LTPC
3003

UNIT | 9
Biomaterials and biological materials-examples and uses: First generation biomaterials-
General characteristics — naturally occurring biomaterials- pure metals-alloys-ceramics-
polymers-composites.

UNIT Il 9
Second generation biomaterials and their properties-bioactive and biodegradable
ceramics-biodegradable polymers-hydro gels.

UNIT I 9
Third generation biomaterials-characteristics-biomaterials in tissue engineering-enzyme
conjugate DNA conjugates-DNA-protein conjugates-micro array technologies-Micro
nanotechnology- micro fabrication-nanofabrication-interaction between biological
materials, molecular motors- biomolecules and nanomaterials.

UNIT IV 9
Nanobiotechnology-introduction-DNA  nanotechnology-structural DNA  assembly-
Nanopore and nanopatrticles-biological arrays- nanoprobes for analytical applications-
nanosensors-nanoscale organization-characterization-quantum size effects-
nanobiosensors-sensors of the future.

UNIT V 9
Microscopies-SEM-TEM-modern advances-microanalysis-optical detection of single
molecules-applications in single molecules spectroscopy- single molecule DNA
detection, sorting, sequencing-DNA nanopatrticles studies by AFM-DNA computer-PCR
amplification of DNA fragments-Molecular surgery of DNA.

TOTAL : 45 PERIODS

TEXT / REFERENCE BOOKS:

Nano: The Essentials: Pradeep.T, 2007, Tata McGraw-Hill Publishing Company Ltd.
Nanoparticles Assemblies and Superstructures: Nicholas A.Kotov, 2006, CRC Press.
Nanoscale Technology in Biological Systems: Editors: Ralph et al, 2005, CRC-Press.
Micromachines as Tools for Nanotechnology: H.Fujita, 2003, Springer Verlag.
Nanobiotechnology: Concepts, Applications and Perspectives, C.M.Niemeyer
C.A.Mirkin, 2004, Wiley VCH Verlag GMBH & co.

Bio Materials : An Introduction 1992 By Park JB,Lakes R.S.

Advances in Biomaterials, Drug Delivery and Bionanotechnology-AICHE.J
2003,49(12):2990-3006.

arbdE
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NO9315 COMPUTER PROGRAMMING IN C AND C*™* LTPC
3003

UNIT | PROGRAMMING IN C 9

Identifiers and Keywords - Constants, Variables and Data types - Operators and
expressions - Data Input and Output - Control Structures - if and switch statements -
while, do-while and for statements - goto statement - Arrays - Character strings - Simple
programs

UNIT Il FUNCTIONS AND POINTERS 9

User defined Functions - Defining and accessing functions - Passing arguments -
Function prototypes - Recursion - Pointer Declarations - Passing pointers to functions -
Operations on pointers.

UNIT I STRUCTURES, UNIONS AND DATA FILES 9

User defined data types - Structures - Declaring structures and Accessing members -
Array of structures - Unions — files — sequential file processing — random access file
processing.

UNIT IV PROGRAMMING IN C*™ 9

Object Oriented Programming (OOP) - Basic concepts and applications - Structure of
C™ program - variable declaration - Differences between C and C** - Functions in C** -
Function overloading/polymorphism - Classes and objects - Constructors and
destructors - Operator overloading - Simple programs.

UNIT V INHERITANCE, POINTERS AND DATA FILES 9

Extending classes - Inheritance and its types - Single level, multilevel, multiple and
hybrid inheritance - Pointers to objects and derived classes - Virtual functions.

TOTAL: 45 PERIODS
TEXT / REFERENCE BOOKS:

1. E.Balagurusamy, Object-Oriented Programming with C**, Tata McGraw-Hill, 1995

2. Byron S. Gottfried, Schaum's outline of Theory and Problems of Programming with
C, Tata McGraw-Hill, 1991.

3. Robert Lafore, Object-Oriented Programming in Turbo C**, Galgotia Publications,
1991

4. Brain W. Kernighan and Dennis. M. Ritchie, The C Programming Language, Second
Edition, Printice-Hall of India, 1988.

5. Bjarne Stroustroup, The C™ Programming Language, Second Edition, Addison-
Wesley, 1991

6. Bjarne Stroustroup and Margaret A.Ellis, The Annotated C** Reference Manual,
Addison-Wesley, 1990

12



NO9316 SYNTHESIS AND PREPARATION OF NANOMATERIALS LTPC

0042
1. Preparation of nanomaterials — chemical reduction method (Laser Raman)
2. Preparation of nanoparticles — Solvent Saturation
3. Synthesis of nanocompoiste materials
4. Effect of particle size on physical/ chemical properties
5. Synthesis of hanoparticles/nanofilm — Spin coating
6. Imaging of nanoparticles - AFM
7. Metal Nano wires —Potentiostat
8. Nanofibers — Diffused reflectance
TOTAL : 60 PERIODS
NO9324 NANO ELECTRONICS LTPC
3003
UNIT | 9

Electronic states in crystal energy bands, 1 D nanostructures (quantum wires), OD
nanostructures (quantum dots), Concepts of 2 and 3D nanostructures (quantum wells),
artificial atomic clusters.

UNIT Il 9
Size dependent properties, Size dependent absorption spectra, Blue shift with smaller
sizes, Phonons in nanostructures, Contacts at Nano level, AFM(classification), ISTM tip
on a surface.

UNIT Il 9
Charging of quantum dots, Coulomb blockade, Quantum mechanical treatment of
guantum wells, wires and dots, Widening of bandgap in quantum dots, Strong and weak
confinement, Properties of coupled quantum dots, Optical scattering from Nano defects,

UNIT IV 9
Nanocomposites, Ceramic, Polymer and metal material composites. Electronic and
atomic structure of aggregates and nanoparticles. Theory and modeling of nanoparticles
fictionalization processes, organic electronics.

UNIT V 9
Nanosystems: Synthesis and charecterization methods, Molecular beam epitaxy,
MOCVD, chemical routes, nanoparticles of polymers, pulsed laser deposition, ion beam
assisted techniques including embedded nanoparticles, RF sputtering. Inert gas
condensation.

TOTAL: 45 PERIODS

13



TEXT / REFERENCES:

1. Low Dimensional Semiconductor Structures, K.Bamam and D.Vvedensky( Cambrige
University Book) 2001

Semiconductor Quantum Dots, L.Banyai and S.W.Koch(World Scientific) 1993

http://www.nanotec.org.uklworkshop.octoberO3health.htm(for health and safety
aspects of nanostructures)

4. An introduction to the physics-af low dimensional semiconductors, J.H. Davies,
Cambridge Press, 1998.

5. Nanoelectronics and Nanosystems , Karl Goser, Peter Glosekotter, Jan Dienstuhl.,
Springer, 2004

NO9325 NANOLITHOGRAPHY LTPC
3003
UNIT | 9

Lithography — Printing — chemical process — refinements — The modern process —
optical, micro, nanolithography — Lithography in artistic medium — nanometer design for
electronic circuits.

UNIT Il 9
Optical lithography — Light sources — photo mask and alignment, Resolution in projection
systems — positive and negative photo resists — ultraviolet lithography — X-ray
lithography — Synchrotron radiation — lon beam lithography.

UNIT I 9
Microlithography — Microchips — Electron beam lithography — lon beam lithography —
Maskless lithography — immersion lithography — Semiconductor processing — MEMS
design.

UNIT IV 9
Nanolithography, Nanosphere lithography — Molecular self-assembly Nanoimprint
lithography, Dip-pen nanolithography, soft lithography, Stereo-lithography, nanoscale 3D
shapes — NEMS design.

UNIT V 9
Tools for nanolithography, molecular manipulation by STM and AFM - LB flim resists -
nanopattern synthesis — Nano scratching.

TOTAL : 45 PERIODS

14



TEXT / REFERENCES:

1. Microlithography Sciences and Technology — Sheats J.R and Amith B.W.Marcel
Dekker Inc. New York 1998.

2. Nanolithography: A Borderland between STM, EB, IB, and X-Ray Lithographies —
M.Gentili (Ed) Carlo Giovannella Stefano Selci, Springer; | edition (1994)

3. Handbook of Microlithography, Micromachining, and Microfabrication (4 vols.0 — P
Rai — Choudhury — 1997 — Bellingham, Wash., USA: SPIE Optical Engineering
Press; London.

NO9326 ADVANCED NANOBIOTECHNOLOGY LTPC
3003
UNIT | 9

Utilization of biological systems. Cells, Cellular components. Nucleic acids and proteins
refinement and application of instruments, generation and manipulation of
nanostructured materials.

UNIT Il 9
Interphase systems, biocompatible inorganic and organic devices, microfluidic systems,
micropumps, microwalves, pressure measurement devices, microelectronic silicon
substrates.

UNIT I 9
Protein based nanostructures building blocks and templates — Proteins as transducers
and amplifiers of biomolecular recognition events — nanobioelectronic devices and
polymer nanocontainers — microbial production of inorganic nanoparticles —
magnetosomes.

UNIT IV 9
DNA based nanostructures — Topographic and Electrostatic properties of DNA — Hybrid
conjugates of gold nanoparticles — DNA oligomers — use of DNA molecules in
nanomechanics and Computing.

UNIT V 9
Nanoparticles and nucleic acid and protein based recognition groups — application in
optical detection methods — Nanoparticles as carrier for genetic material. Genetically
Modified Organisms (GMO) and applications.

TOTAL : 45 PERIODS

REFERENCES:

1. Nanobiotechnology — Concepts, Applications and Perspectives — 2004. Edited by
CM, Niemeyer , C.A. Mirkin. Wiley — VCH.

2. Nano: The Essentials: T. Pradeep. McGraw — Hill education — 2007.

3. Nanofabrication Towards Biomedical Applications, Techniques, Tools, Applications
and Impact. 2005 - By Challa, S.S.R. Kumar, Josef Hormes, Carola Leuschaer.
Wiley — VCH.

4. Nanoparticle Assemblies and Superstructures. By Nicholas A. Kotov.2006 -

CRC.

15



NO9327 Il. CHARECTERISATION OF NANOMATERIALS LTPC
0042

Particle size determination — Spectroscopy

Particle size determination — Centrifugal Sedimentation
Determination of surface area — Porosity — nanoparticles - AFM
Morphological study of nano particles — AFM/STM
Photoluminescence study of nanopatrticles _ Spectrsocopy
Molecular simulation of nano particles

Conductivity studies of nanoparticles — STM/Impedance
Nanolithography - AFM

NEMS — Nanofilm - Interferometry

10. Nanoparticle band gap —Spectroscopy

11. Atomic size/Interatomic distance - STM

12. Energy studies - Potentiostat

CoNorONE

TOTAL : 60 PERIODS

NO9331 NANODEVICES LTPC
3003
UNIT | 9

Potentials of silicon technology — SIA roadmaps — Nanofabrication techniques in
semiconductors, Transistor technology, Quantum devices — quantum dots, QED,
Quantum computing & algorithms

UNIT Il 9
MOS transistor, Characteristics of sub 100nm, CMOS scaling, MOSFETS, limits to
scaling and system integration, Resonant Tunneling Transistors, Single electron
transistors, optoelectronic, and spintronics devices.

UNIT Il 9
Molecular electronics - single molecule electronic devices, transport in molecular
structures, molecular interconnects polymer surfaces and interfaces preparation,
photonic band gap systems; application and devices.

UNIT IV 9
Carbon nano tubes — types, fabrication, electrical, mechanical properties, electronics,
band structure and transport, devices, CNT transistor fabrication, applications — field
emission and shielding, fuel cells, chemical sensors

UNIT V 9
Molecular devices, self assembly and ‘bottom up’ manufacturing, current practice -
applications in nano-bio, Drexler-Smalley debate - realistic projections, Synergy of Nano-
Bio-Info.

TOTAL : 45 PERIODS

16



TEXT/REFERENCES

1. K Goser, P. Glosekotter and J. Dienstuhl, “Nanoelectronic and Nanosystems —
from Transistors to Molecular Quantum Devices”, Springer (2004)

2. W.R. Fahrner, “Nanotechnology and Nanoelectronics — Materials, Devices and
Measurement Techniques”, Springer (2006)

3. K.E. Drexler, “Nano systems”, Wiley (1992)

4.  John H. Davies, “The Physics of Low-Dimensional Semiconductors”, Cambridge
University Press (1998)

5. C. Poole Jr., F.J. Owens, “Introduction to Nanotechnology”, Wiley (2003)

NO9332 MEMS and NEMS LTPC
3003
UNIT | 9

Development of micro electronics, region of nanostructures, methods and limits on
microminiaturization in semiconductors, Micro Electro Mechanical Systems.

UNIT Il 9
Silicon micromachining, Bulk micromachining, wet etching, dry etching, Surface micro
and macro machining, semiconductors and insulators, Microsystems fabrication
techniques, silicon MEMS fabrication technology, single crystal reactive etching and
metallization process, SOI technology.

UNIT I 9
Non-silicon MEMS and fabrication techniques, Lithographic galvano forming aboforming
(LIGA), SiC MEMS, biomedical MEMS. Integration of microsystem with electronics — RF
MEMS - applications.

UNIT IV 9
Polymers in Microsystems, packaging of MEMS devices by bonding techniques,
pressure sensors and packaging, MEMS performance and evaluation. Bio MEMS.

UNIT V 9
Nano Electro Mechanical Systems - fabrication and processing techniques, Bio NEMS,
integration of Nanosystems and devices, applications and future challenges.
Nanomaterials health hazards and safety measures.

TOTAL : 45 PERIODS

TEXT/ REFERNCES:

1. W.R.Farhner, “Nanotechnology and Nanoelectronics- Materials, Devices and
Measurement Techniques” Springer(2006)

2. K.Goser, P. Glosekotter & J. Dienstuhl, “Nanoelectonis and Nanosystems-from
Transistors to Molecular Quantum Devices” Springer(2004)

3. S.E. Lyshevski, “MEMS and NEMS: System, Devices and Structures”, CRC Press
(2002)

4. Gregory Timp, “Nanotechnology”, Springer(2005)

5. Steinfeldt, Nanotechnologies, Hazards and Resource efficiency, Springer, 2007

17



NO9333 NANO BIOPHYSICS LTPC

3003
UNIT | 9
Size and confinement effects — introduction, fraction of surface atoms, surface energy
and surface stress, effect of lattice parameters, nanoparticle morphology, equilibrium
shapes of macroscopic and microscopic crystals.

UNIT II 9
Nanoparticle preparation and gas phase methods, gas solid reaction precipitation and
colloidal methods. Characterization of nanoparticles 1) HRTEM (High Resolution
Transmission Electron Microscopy), STM, Analytical Electron Microscopy and X-ray
analysis and chemical mapping

UNIT I 9
Magnetic properties — magnetism in small systems, thermal activation and super
magnetism, magnetism in coupled nano systems. Optical properties — nano size effect,
optical response — quantum effect. Conducting properties doped nano particles, carbon
nanotubes, nano wires and single electron transistors.

UNIT IV 9
Basic concepts of cell biology — DNA, RNA, Photosynthesis, photo chemistry- quantum
efficiency — photo chemical reactions

UNIT V 9
Nanoparticle — biomaterial hybrid systems for bio-electronics and circuitry DNA — protein
nano structures, DNA template electronics, biometric fabrication of DNA based metallic
nanowires and networks. X-ray medical imaging and nano particle therapeutics.

REFERENCES:

1. Nano technology: Basic Science and Emerging technologies, Mick Wilson, Kamali
Kannargare., Geoff Smith Overseas Press (2005)

2. Nano technology ed by Gregory Timp, Springer — Verlag, New York 1999.

3. Nano: The Essentials: Pradeep.T, 2007, Tata McGraw-Hill Publishing Company
Ltd.

4. Nanoscale Technology in Biological Systems: Editors: Ralph et al, 2005, CRC-
Press.

5. Solid State Physics, A.J.Dekler.

6. Nanotechnology: Basic sciences and emerging technologies, Mick Wilson, Kamali
Kannangara, Geoff Smith, Michelle Simmons, Burkar Raguse, Overseas Press
(2005).

7. Instrumental Methods of Analysis, Willard, 2000.

8. G Hadziioannou, P F van Hutten, 'Semiconducting Polymers: Chemistry, Physics,
and Engineering’, Wiley-VCH, 2000 (ISBN 3-527-29507-0)

9. Nanoparticle Assemblies and Superstructures. By Nicholas A. Kotov.2006 - CRC.
10. Functional Nanostructures, Seal
11. Nanoand Micro materials of research, Dohno, Springer, 2008.
12. Nanomaterials and nanochemistry, Brechignac.
TOTAL : 45 PERIODS
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