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SHIVAJI UNIVERSITY, KOLHAPUR 
(B. Sc. Nanotechnology Program) 

S. Y. B. Sc., Sem. III 
Course Structure 

Course 
No 

Title Lecture Practical Credits Examination/
Evaluation of 
marks/Semes
ter 

NT-
205T-
CBCS 

Nano Physics 38 - 02  
50 

NT-
206T-
CBCS 

Nanochemistry 37 - 02 50 

NT-
21P-
CBCS 

Laboratory Course-II - 60 - - 

 
 

SHIVAJI UNIVERSITY, KOLHAPUR 
(B. Sc. Nanotechnology  Program) 

S. Y. B. Sc., Sem. IV 
Course Structure 

Course 
No 

Title Lecture Practical Credits Examination/
Evaluation of 
marks/Semes
ter 

NT-
207T-
CBCS 

Introduction to Nanoelectronics 38 - 02  
50 

NT-
208T-
CBCS 

Nanobiotechnology 37 - 02 50 

NT-
21P-
CBCS 

Laboratory Course-II - 60 04 100 

 
 
 
 
 
 
 



3 
 

 SHIVAJI UNIVERSITY, KOLHAPUR 
(B. Sc. Nanotechnology) 

S. Y. B. Sc., Sem. III 
Syllabus 
Paper V 

 
TitleofPaper:NanoPhysics      SubjectCode:NT­205T­CBCS 
 
 

UnitI             (L­6) 
ClassicalPhysicsattheNanoscale:MechanicalFrequency,Viscosity,BrownianMotionof Nanoscale 
Objects, Motion at the Nanoscale. 
 
UnitII (L­8) 
 

BasicsofQuantumMechanics,DifferentialEquationsofWaveMechanics,Backgroundof 
QuantumMechanics,DevelopmentofNewQuantumTheory,QuantumMechanicalWay: 
TheWaveEquations,TheWaveFunction,EnergyBands,Metals,Insulatorsand Semiconductors. 
 
UnitIII (L­13) 
 

IntroductiontoOptics,InteractionsofLightwithMatter,SurfacePlasmonResonance, 
Scattering,ColorGenerationfromNanoparticlesandNanostructures,QuantumDots: 
TuningtheGap,Luminescence;Photonics,PhotonicStructuresinLivingSystems,Photonic 
Crystals, Fabrication ofNanophotonic Crystals. 
 
UnitIV (L­11) 
 

MagneticPhenomenaandTheirClassicalInterpretation,CharacteristicsofNanomagnetic 
Systems,IntroductiontoNanomagnetism,CharacteristicsofNanomagneticMaterials. 
MagnetizationandNanostructures,MagnetisminReducedDimensionalSystems,Physical 
Propertiesof MagneticNanostructures. 
 

References: 
1.ScienceattheNanoscale,ChinWeeShong,SowChorngHaur,AndrewTSWee,Pan 

Stanford Publishing Pte. Ltd., Singapore, 2010 
2.Introduction to Nanoscience, S.M. Lindsay, Oxford university press, New York,2010 
3.IntroductiontoMicro‐andNanooptics,JürgenJahnsandStefanHelfert,WILEY‐VCH Verlag 

GmbH & Co. KGaA, Germany, 2012 
4.AdvancedPhysicsofElectronTransportinSemiconductorsandNanostructures, 

MassimoV.Fischetti,WilliamG.Vandenberghe,SpringerInternationalPublishing, 
Switzerland 2016 

5.FundamentalofNanotechnology,GaborL.Hornyak,JohnJ.Moore,HarryF.Tibbals, Joydeep 
Dutta, CRC Press, 2009 

6.NanoMaterials,A.K.Bandyopadhyay,NewAgeinternational(P)LimitedPublisher, New Delhi, 
2008 
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SHIVAJI UNIVERSITY, KOLHAPUR 
 (B. Sc. Nanotechnology) 

S. Y. B. Sc., Sem.III 
Syllabus 
Paper VI 

TitleofPaper:Nanochemistry   Subject Code: NT-206T-CBCS 
 
UnitI:NanoelectrochemistryofCarbon     10 L 
Carbonelectrodes:Introductiontocarbonnanotube,graphene,graphiteanddoped 
nanocarbons.Carbonsurfacechemistryandredoxreactions.Carbonnanoelectrodes:CNT, 
graphenenanoelectrodes.Electrochemicalbehaviorofelectrodesatnanoscale.Carbonthin 
films as nanoelectrodes. Applications of carbon nanoelectrodes. 
 

UnitII:Batteries                                                                                                               9L 
Introductiontobatteries.Typesofbatteries:PrimarybatteryandSecondarybattery. 
Electrochemicalenergystorage:Cellreaction,laws,parameters.Introductiontovarious 
batteries:leadacidbattery,Ni/Cdbattery,Ni/metalhydridebattery,lithiumionbattery. 
Introduction to fuel cells. 
 

UnitIII:Nanocatalysis                                                                                               10L 
Introductiontocatalysisandnanocatalysis.CatalyticandNanocatalyticmaterials. 
Fundamentalsofcatalysis:adsorptiontheoryandsurfacereactions.Conventionalsynthetic 
techniques.Catalystcharacterization:Bulkcharacterizationandsurfacecharacterization 
techniques. 
 

UnitIV:ChemicalInteractionsattheNanoscale8L 
Introductiontobondanditstypes.Intermolecularandintramolecularbonding. Electrostatic 
interaction. Hydrogenbonding,VanderWaals attractions,hydrophobiceffect. Bonding 
considerations at the nanoscale. 
 

References: 
1.Introductiontonanoscienceandnanotechnology,CRCPress,TylorandFrancisGroup, Boca 

Raton, G. L. Hornyak, H.F.Tibbals, J. Dutta and J J. Moore. 
2.Nanoelectrochemistry,CRSPress,TaylorandFrancisGroup,MichaelV.Mirkinand Shigeru 

Amemiya. 
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SHIVAJI UNIVERSITY, KOLHAPUR 
 (B. Sc. Nanotechnology) 

S. Y. B. Sc., Sem. IV 
Syllabus 

Paper VII 
TitleofPaper:IntroductiontoNanoelectronics Subject Code: NT-207T-CBCS 
 
UnitI:DigitalIntegratedCircuits       10L 
Digitalintegratedcircuits:Logiclevels,propagationdelaytime,powerdissipationfan‐out 
andfan‐in,noisemargin,logicfamiliesandtheircharacteristicsDiode–transistorlogic 
(DTL),Transistor–transistorlogic(TTL),Emitter‐coupledlogic(ECL)andComplementary 
metal–oxide–semiconductorlogic(CMOS)integratedcircuitsandtheirperformance 
comparison, open collector andtristate gatesand buffers. 
 

UnitII:IntroductiontoCMOSIntegratedCircuits                                                10L 
ManufacturingCMOSIntegratedCircuits:TheSiliconWafer,Photolithographytechnique, 
SomeRecurringProcessSteps,SimplifiedCMOSProcessFlow,PackagingIntegrated 
Circuits:PackageMaterials,InterconnectLevels,ThermalConsiderationsinPackaging, 
Perspective—TrendsinProcessTechnology,Short‐TermDevelopmentsandLongTerm 
Developments. 
 

UnitIII:NanoelectronicDevices­I                                                                               10L 
Introduction: P‐type metal–oxide–semiconductor     (PMOS),     N‐type     metal–oxide– 
semiconductorlogic(NMOS),andCMOS,Resonant‐tunnelingdiodes:Thephysics 
underlyingtheresonant‐tunnelingeffect,Quantitativecharacteristicsoftheresonant‐ 
tunnelingeffect,Sequentialtunneling,Negativedifferentialresistanceunderresonant 
tunneling.Field‐effecttransistors:Devicescontrolledbythefieldeffect,TheField‐effect 
transistor(FET)familydevices,andintroductiontoNanowireFETsandsingleelectron 
transistors. 
 

UnitIV:NanoelectronicDevices­II                                                                          8L 
Light‐emittingdiodesandlasers:Photonabsorptionandemission,Interbandemissionand 
absorptioninsemiconductors,Laserdiodes,Light‐emittingdiodes.Introductionto 
Microelectromechanicalsystems(MEMS)andNanoelectromechanicalsystems(NEMS), 
Advantages of NEMS over MEMS, Introduction to Quantum‐dot cellularautomata. 
 

References: 
1.DigitalIntegrated Circuits: A Design Perspective, Jan M. Rabaey, Prentice‐Hallof India 
2.ModernDigital Electronics, R. P. Jain, Tata McGraw Hill 
3.Introduction to Nanoelectronics: Science, Nanotechnology, Engineering, and 

Applications: Mitin VV, Kochelap VA, Stroscio MA, Cambridge University Press. 
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SHIVAJI UNIVERSITY, KOLHAPUR 
 (B. Sc. Nanotechnology) 

S. Y. B. Sc., Sem. IV 
Syllabus 

Paper VIII 
 
TitleofPaper:Nanobiotechnology           Subject Code: NT-208T-CBCS 
 
UnitI:Biomolecules:        10L 
Fundamentalconceptsofbiomoleculesandtheirimportanceinlivingsystem,Proteins, 
Aminoacidsasbuildingblocks,theirtypes.Nucleicacids‐DNA,RNA,theirfunctions, 
Carbohydrates‐Monosaccharides,disaccharides,oligosaccharides,polysaccharide,lipids 
andfatsasbiomoleculesandBiopolymers.nucleotidesandfattyacidsasbuildingblocksof 
biomolecules, Conceptof biomolecules as nano‐assemblies (10L) 
 

UnitII:Immunesystem: (8L) 
Overviewofimmunesystem,innateandadaptiveimmunity,cellsandorgansofimmune 
system,hematopoiesis,cellsoftheimmunesystem,organsoftheimmunesystem, 
systematicevolutionofimmunesystem.Antigen:Introductiontotheconceptof 
immunogenicity,antigenecity,Antibody:Basicstructureofantibody,antibodyclassesand 
biological activities. 
 

UnitIII:Signallingatcellsurface: (7L) 
Signalingmoleculesandcell‐surfacereceptors,intracellularsignaltransduction,Gprotein– 
coupledreceptorsthatactivateorinhibitadenylylcyclase,regulateionchannels, phospholipase 
c. Activation of gene transcription by G protein–coupled receptors. 
 
 
UnitIV:Biomedicalapplications: (12L) 
Concept of disease, metabolic disorder, Introduction to cancer,concept of drugs, drawbacks 
ofconventionaldrugdelivery/administrationsystem.Importanceoftargeteddrugdelivery 
system.Essentialcomponentsoftargeteddrugdeliverysystem.BiologicalNanomaterials: 
Introductiontoconceptofbiopolymers;Copolymer,BlockCopolymers,Micelles, 
Dendrimers,Hydrogelsandtheirapplications.Supramolecularstructures;DNAwiresand 
Dendrimers.Importanceandapplicationofbiologicallysynthesizednanomaterials. 
Biomedicalapplicationsofgoldandsilverandothermetalnanoparticlesandnano 
materials.Methodsoftestingantimicrobialactivity‐welldiffusionmethod,paperdisc method, 
contact inhibition method. Other biomedical applications of nanomaterials. 
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References: 
1.Nanotechnology; Principals and Practices by Sulabha K. Kulkarni, (2009 

Revised edition), Capital Publishing company, New Delhi. 
2.Biological Nanostructures and Application of Nanostructures inBiology by 

Michael A. Stroscio and Mitra Dutta (2004) ,Kulwer Academic Publishers, 
3.Biochemistry: 7th Edition, (2012), Jeremy Berg, 

LubertStryer,W.H.Freemanand company, NY 
4.R. Ian Freshney. Culture of Animal cells, 5rd Edition, 2010. AJohn Wiley & Sons, 

Inc., Publications, USA. 
5.E. E. Conn and P. K. Stumpf, Out lines of Biochemistry, John Wiley & Sons, New 
York. 6.L. Lehninger, Principles of Biochemsitry, CBS Publishers and Distributors. 
7.Molecular Biology of the Cell Alberts, Bruce; Johnson, Alexander; Lewis, Julian; 

Raff, Martin;Roberts, Keith;Walter, Peter New York and London: 
GarlandScience; 

8.Molecular Cell Biology 4th ed., Lodish, Harvey; Berk, Arnold; Zipursky, S. 
Lawrence; Matsudaira,Paul; Baltimore, David; Darnell, James E., New York: W. 
H. Freeman & Co., 1999. The Cell‐ A Molecular Approach 

9.Immunology 5th ed Janis Kuby, W.H.Freeman& Co Ltd; 5th Revisededition. 
10.Essential Immunology, Ivan M.Roit (1994)–Blackwell ScientificPub, Oxford. 
11.Cellular and Molecular Immunology, 3rd ed, Abbas, Saunders; 7 edition (11 June 2011) 
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SHIVAJI UNIVERSITY, KOLHAPUR 
(B. Sc. Nanotechnology) 

S. Y. B. Sc., Sem. III & IV 
Syllabus 

Title: Laboratory Course II     Subject Code: NT-21P-CBCS 

List of Experiments for B.Sc. Nanotechnology  
S.Y.B.Sc. (Sem III &IV) 

Sr.No. NameoftheExperiments 
1. Demonstrations of Nanotechnology software 
2. Synthesis of Ag nanoparticles by chemical route. 
3. Study of Langmuir adsorption isotherm by activated charcoal. 
4. Synthesisof Cu nanoparticles using Citric acid. 
5. Semiconductor band gap measurement 
6. Acid catalyzed iodination of acetone. 
7. Synthesis of TiO2nanoparticlesby hydrothermal method 

8. Synthesis ofsilver nanoparticles by using biological method 

9. Synthesis ofZnO nanorodsby hydrothermal method 

10. Study of Fuel Cell 

11. Synthesis of CdS by SILAR method 
12. Electrodeposition of Copper and Copper Oxide 

13. Chemical bath deposition of NiO 

14. Structural properties ofnanomaterials by XRD 

15. Analysis ofsurface morphology by AFM 

16. Morphological studyby SEM 

17. Opticalproperties ofFTO nanocoatings 

18. Optical properties of ITO nanocoatings 
19. Simulation study of metal‐oxidesemiconductor field‐effect transistor(MOSFET) 
20. Simulation study of Nanowires MOSFET 
21. Simulation study of RTD 

 
22. 

Design and simulationof AND, OR, and NOT gates using Quantum‐dot cellular 
automata  

23. 
Design andsimulation of NAND and NOR gates using Quantum‐dot cellular 
automata 24. Design andsimulation of XOR gate using Quantum‐dot cellular automata 

25. Estimationof reducing sugar by DNSA methods 
26. Analysis ofsalivary amylase activity 
27. Qualitative analysisof amino acids by TLC 

28. Estimationof proteins by Biurete or Lawry method 
29. Biogenic synthesis of gold/silver nanoparticles using plant extract 
30. Characterization of synthesizednanoparticles 

 
31. 

Testing of antibacterial activity ofgold/silver nanoparticlesby well diffusion /paper 
disc method 

 
32. 

Testing of antifungal activity of gold/silver nanoparticles bywell diffusion /paper disc 
method 
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References: 
 
1.Nanoelectronic Online SimulationPlatform: https://nanohub.org/ 
2.Quantum dot cellular automata simulation tools: http://qcadesigner.soft112.com/ 

and http://qcadesigner.software.informer.com/2.0/ 
3.Principles and Techniques of Biochemistry and Molecular Biology,7th edition, 

(2010), Wilson K.M., Walker J.M., Cambridge University Press, UK 
4.Biochemical spectroscopy. Vol 46 of Methods in Enzymology. (1995) Kenneth 

Sauer. Academic Press, USA. 
5.Analytical Biochemistry, 3rd edition, (1998), David Holmes, H.Peck , Prentice Hall, UK. 
 


