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DE NECD516 Advanced CMOS Devices and Technology 3 010 3

Course Objective

With this course students will be explored to develop the ways of designing Advanced semiconductor and CMOS
devices which are the basic building blocks for scheming large scale integrated circuits.

Learning Outcomes

At the end of the course, the students must be able to

o  Categorize the availability of various advanced CMOS devices.
o Determine the different phenomena by which important essential parameters can be enhanced.
e Realize how to optimize power consumption occurring through the studied CMOS devices.

Unit . Lecture .
No. Topics to be Covered Hours Learning Outcome
1 History of Si technology. Review of CMOS scaling. 6 Understanding basic device physics
Problems with traditional geometric scaling. Power and CMOS scaling effect.
crisis.
2 Mobility enhancement techniques: Review of stress 6 Understanding the effect of stress
and strain and how it affects band structure of silicon. and strain on the the performance of
Types and realizationof stress elements. Problem with MOSFET
stress elements.
3 Metal-high k gate; Emerging CMOS technologies— 8 Understanding the effect of high-k
FINFETs, Multi-gate transistors. Ways of realization. dielectric gate.

Fabrication issues and integration challenges,
heterostructure(I11-V) and Si-Ge MOSFETs.

4 Two dimensional scaling theory of single and 7 Will learn advantages of multi-gate
multigateMOSFETs, generalized scale length, quantum MOSFET over single gate.
confinement.

5 Si and hetero-structure nanowires MOSFETs, carbon 8 Will learn the effect of low
nanotube MOSFETs, quantum wells, quantum wires dimensional channel on the
and quantum dots. performance of MOSFET

6 Single electron transistors, resonant tunnelling devices. 7 Design of low power devices
CMOS logic power and performance, voltage scaling
issues.
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