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Teaching

NE314: Semiconductor Optoelectronics and Photovoltaics (Credit 3:0)

Offered in the spring semester.

An advanced graduate level course designed for students who have a background in semiconductor device physics, NE314
provides a detailed review of optoelectronic devices such as LEDs, photodetectors and solar cells. The focus is more on
the device physics, although some material and fabrication issues are also discussed.

NE203: Advanced Micro & Nano Fabrication Technology & Processes (Credit 3:0)

Offered in the fall semester.

The course provides an in-depth understanding of the various unit processes in micro & nano fabrication, including crystal
growth, doping, vapor deposition, photolithography, wet etching, dry etching, and packaging. The course is accessible
to students from diverse backgrounds, such as materials, physics, chemistry, mechanical engineering, and electrical engi-
neering.

NE202: Micro and Nano Fabrication (Credit 0:1)

Offered both semesters.

The course provides hands-on exposure to semiconductor device fabrication. NE202 is a laboratory-only course with
one session per week. Students participate in fabrication of a solar cell, a MOS capacitor, a graphene FET, a MEMS
cantilever. The course also includes a term project, in which groups of 3-4 students either fabricate a complete device or
optimize a unit process.
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of silicon (100) surfaces passivated with 9,10-phenanthrenequinone,” 2009 Fall Meeting of Material
Research Society, Boston, MA, USA, Dec. 2009.
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[65] S. Avasthi, G. Vertelov, J. Schwartz, and J. C. Sturm, “Reduction of minority carrier recombination
at silicon surfaces and contacts using organic heterojunctions,” in Photovoltaic Specialists Conference
(PVSC), 2009 34th IEEE, 2009, pp. 001 681-001 685. doi: 10.1109/PVSC.2009.5411419.

[56] S. Avasthi, Y. Qi, J. Schwartz, A. Kahn, and J. C. Sturm, “Electronic passivation of silicon (100) surfaces
by organic layer of 9,10-phenanthrenequinone,” 51st Electronic Materials Conference, College Park, PA,
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[57] S. Shankar, A. Tyryshkin, S. Avasthi, and S. Lyon, “Electron spin resonance of electrons in a large-area
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Patents

[1] S. Chaurasia, S. Raghavan, N. Bhat, and S. Avasthi, “Solar panel assembly,” Indian Patent 201 741 007 845,
2017.

[2] S. Avasthi, W. E. McClain, J. Schwartz, and J. C. Sturm, “Hole-blocking tios/silicon heterojunction for
silicon photovoltaics,” US Patent application 14/385,347, 2013.

[3] ——, “Hole-blocking tioy/silicon heterojunction for silicon photovoltaics,” PCT 13761284.2 - 1555, 2013.
[4] Y. Huang, S. Avasthi, K. A. Nagamatsu, and J. C. Sturm, “Silicon/organic heterojunction (soh) solar
cell and roll-to-roll fabrication process for making same,” US Patent Application 13/467,515, 2012.

[5] S. Avasthi, J. Schwartz, and J. C. Sturm, “Photovoltaic device and method of making the same,” Taiwan

Patent 100118094, 2010.
[6] ——, "Photovoltaic device and method of making the same,” US Patent Application 13/113,606, 2010.

Grants
Title Pl/ Program, Amount Duration

Co-Pl Agency (lakhs)
1 Ge-on-Steel for Flexible Thin-Film Solar Cells Pl Synergy Projects, 230.80 2017-19
Office of PSA

2 Hole-conducting copper (+1)-oxide semiconduc- Pl NSAG-I, DST 118.26  2017-20
tors for thin-film transistors

3 Crystalline-silicon/perovskite tandem solar cell for Pl SERB, DST 5498 2014-18
high-efficiency photovoltaics

4 Solar Energy Research Institute for India and the Co-PlI  IUSSTF, DST ~ 625 2013-17
United States (SERIIUS), Task PV3

5 Crystalline-silicon/perovskite tandem solar cell for Pl Start-up, 1Sc 36.0. 2014-15

high-efficiency photovoltaics

Student Guidance

In progress  Graduated
1 Ph.D. Students 9 0
2 M.Tech. & M. Sc (Engg.) 0 3
3 Post-Doctorate 3 2
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