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Course Objectives:

To acquire knowledge about fundamental quantum mechanics.

To study about architecture and operations of different nano structures.

To comprehend the low dimension, high speed and low power design techniques
and methodologies.

Course Outcomes:

Upon successful completion of this course student should be able to:

To explain challenges due to scaling on CMOS devices, VLSI circuit design and
fundamental limits of operation.

To analyze and explain working of novel MOS based silicon devices and various multi
gate devices.

To analyze and explain working of SOI devices and their performance comparison
with Silicon devices

To understand the underlying concepts by setting up and solving the Schrddinger
equation for different types of potentials in one dimension as well as in 2 or 3
dimensions for specific cases.

To understand nanoelectronic systems and building blocks such as: low dimensional
semiconductors, heterostructures, carbon nanotubes, quantum dots, nanowires etc.

SKILLS:

knowledge about Quantum structures.

Utilise the nano scale transistors for current applications.
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UNIT -1

Challenges going to sub-100 nm MOSFETs — Oxide layer thickness, tunneling, power density, non-
uniform dopant concentration, threshold voltage scaling, lithography, hot electron effects, sub-
threshold current, velocity saturation, interconnect issues, fundamental limits for MOS operation.
High-K gate dielectrics, effects of high-K gate dielectrics on MOSFET performance.

UNIT -1l

Novel MOS-based devices — Multiple gate MOSFETSs, Silicon-on-nothing, Silicon-on-insulator
devices, FD SOI, PD SOI, FinFETSs, vertical MOSFETSs, strained Si devices 34.

UNIT - 11l

Hetero structure based devices — Type I, Il and lll Heterojunction, Si-Geheterostructure, hetero
structures of IlI-V and II-VI compounds - resonant tunneling devices, MODFET/HEMT.

UNIT - IV

Carbon nanotubes based devices — CNFET, characteristics, Spin-based devices — spinFET,
characteristics.

UNIT -V

Quantum structures — quantum wells, quantum wires and quantum dots, Single electron devices —
charge quantization, energy quantization, Coulomb blockade, Coulomb staircase, Bloch oscillations
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Cambridge University Press, 1999.
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ACTIVITIES:

o Using cadence
tool, code should
be written for
FinFET and
CNTFET, also
simulated.

o And schematics
were drawn using
MOSFETs.



