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2. Course Overview
The course name Nano-electronics have total five units in which students learn the different flpes of
materials used to design devices in nano size approach . They have also study the limitation of some
devices in terms of advancement of the relevant technology. The major goais and objectives are to
provide the fundamental principles of nanoelectronics with the present research front in applications and
to be able to critically assess future trends.

3. Course Learning Objectives @q)
The Learning objectives Nanoelectronics are such that the student will
CLO 1: Understand the limitations of silicon electronics and progress of nanoelectronics

CLO 2: Equip themselves about the significance of tunneling effect in nanoelectronic devices.

CLO 3: Understand the concepts of coulomb blockade and electron transport.

CLO 4: Improve their ability in knowing the electronic property of materials in mesoscopic level.



4. Course Outcomes @)
At the end of the course, student would be able to demonstrate the knowledge and ability tocol: The students rvill get basic knowled-qe o' int.grut"i circuit techriology and iror,v thistechnology is developing and can be applied {br designing cost elr'ective ancl evsr incr-easingly c.o actsysterns to be used in future produots.

co2: The students shoulcl be able to design advanced elec nic sysrerns integrated on a miniatur.izedSilicon chip, tlius ntaster rnethocls for clesigrring, analyzing and testing such systems by using

co3: The Studbnts should be able to reflect on oentral ethic and soientific problems related to y.ur owork or ther,vork of oth
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Contettt neyond syllabus to be taught

Inffoduction Course.

Material Science

TechnologY

of 66 for the attainment of
6. Topic delivery details

POs and PSOs.
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T.DistributionofCourseWorkasperUniversityScheme

Internal Assessments ate tas"A o" scheme provided by the universtty'

(3.a) No. of Theory Lectures Necessary for the course: 48

(3.b) No. of Theory I'ectures Unit wise:

8. Time SChedUleS: Total expected periods from<Start of session> to <End of session> as pr

s. Prerequisite(s)
Students should have desire to leam and scientific approach in laboratory'

Students should have knowledge of Material Science'

me is to be attach< ;d with this course

Slot /
Contact

Type

Distribution of Periods @
thr

Distribution of Marks
Max. Marks

As per UniversitY scheme

Number of
hours per week

Per Sem
(12 weeks)

End
Sem

Internal

MST / LWS Q/A

Theory
Slot

Lecture (L) a
J 36 70 20 20

Tutorial (T) 1 t2
24 30 t0 10

Practical
Slot

Practical Work (P) 2

Academic Calendar' excluding sports week, holidays etc'

<write the no. otpetioOs uvuilubl",as per uTd

Batch(rorr&P)

10. Post Requisites
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The Students able to design and moderate software tool & Boards useful in implement business
application.

11. University Syllabus
Theory

Tutorials For smooth conduction of tutorials we implements following steps
o Doubt Clearing session.
o euiz Test.
o Discussed about related topics

12. Books prescribed by the Universify
1.G. w. Hanson: Fundamentals of Nanoelectronics, pearson Education.
2. K. K. Chattopadhyay and A. N. Banerjee: Introduction to Nanoscience and Nanotechnology, pHI
Learning. 3. John H. Davis: Physics of low dimension semiconductor, Cambridge press.
4.KTu, JW Mayer, LC Feldman, "Electronic Thin Film Science", Macmillan, New york. 1992.
5. z cui, "Mico-Nanofabrication", Higher Education press, Springer, 2005.

I

-.)

Nanoscale technology: Consequences of the nanoscale for technology and society. Molecular
building blocks for nanostructure systems, Nano-scale lD to 3D structures. Band structure
and density of states at low dimensional structure. Size dependent properties (Elelctrical,
mechanical, optical, thermal etc).top down and bottom up technique, ithographic,
nanolithographic and nonlithographictechniques:plused laser depositon,plasma arc discharge,
e-bearn sputtering, ball milling , solgel, electrodeposition, chemical 1rupo.r. deposition.

Scanning probe microscopy: (Principle, construction and working;) Scanning tunnelling
microscope, Atomic force microscope, scanning electron microscope, Transmission electron
microscope, Carbon materials :Allotropes of carbon, Structure of Carbon Nanofubes, types of
CNTs-, Electronic properties of CNTs, Band structure of Graphene,Band structure of SWNT
from grapbene ,electron transport properties of SWNTs ,

Basic magnetic phenomena: paramagnetism, ferromagnetism, ferrimagnetism, anti-
ferromagnetism;nano-magnetism; giant and colossal -ugt "to."ristance; 

ferrofluids. Basic

Charging of quantum dots, Coulomb blockade, Quantum mechanical treatment of quantum
wells, wires and dots, Widening of bandgap in quantum dots, Strong and weak confinement,
spin field effect transistor. single electron transistors, other SET and FET structure.

fundamental of MOSFET devices, scaling rules, silicon dioxide based gate dielectrics, metal
gates , junction and contacts, advanced MOSFET concepts



6.Brian Cantor, "Novel Nanocrystalline Alloys and Magnetic Nanomaterials," Institute of Physics

Publications, 2005.
7. S.Chikazumi and S.H. Charap," Physics of Magnetism", Springer-verlag berlin Heideberg, 2005

8.CaoGuozhong, "Nanostructures and Nanomaterials - Synthesis, Properties and Applications", Imperial

College Press, 2004.
9. SadamichiMaekawa, "Concepts in Spintronics", Oxford University Press, 2006

13. Course / Lecture and Tutorial Schedule
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I Unit - I
Introduction:
Consequgnces ofthe nanoscale for
technology and society. Molecular
buildins blocks for nanosffucture systems
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mechanical, optical, thermal etc)

CLOl
I F__

I rslrJtr \5
top down and bottom up technique CLOI R.' f-s.t!i I r5/Llt8 \b
plused laser depositon, plasma arc
discharee

CLO1,
2

2 tr; rJif {.r
e-beam sputtering, ball milling CLOl,

2
t, 'i r \ 5 i*<- I i+/r.| rE \g

solgel, electrodeposition, chemical
vapour deposition.
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Scanning probe microscopy: (Principle,
construction and working;)

CLO2
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Scanning tunnelling microscope CLO2 I t/ a,i q a3
Atomic force microscope CLOZ ^-'. L r * tl I \lrii8 df.
scanning electron microscope CLOZ 4 . \- I 5:l--
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Transmission electron microscope CLO2 A . I _\ -4.
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Carbon materials :Allotropes of carbon,
Structure of Carbon Nanotubes
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types of CNTs-, Electronic properties of
CNTs

CLO3 I €lU ie l\
Band structure of Graphene CLO3 1_ f *l-l I 'Jltlrg <5
Band structure of SWNT from grapbene CLO3 f.'- [-r-i i.- I t{ltirf \\
electron transport properties of SWNTs , CLO3 -t{-- lr 2 \61tliL \O
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Introduction to magnetism and
superconductivitv
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nano-magnetism; giant and colossal
magnetoresistance:
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NdTE-T.
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Ferrofluids, Basic superconductivity
phenomena;
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4 Unit- fV
Fundamental of nanoeletronics
Charging of quantup dots, Coulomb
blockade.
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Quantum mechanical treatment of
quantum wells,
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wires asd dots, Widening of bandgap in
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spin field effect transistor. CLO4,
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Silicon MOSFETs
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Total 48

14. Evaluation and Assessment scheme: As per format no.... ......
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