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• Microelectronics overview

• Plasma processing for microelectronics

• Sustainability topics in microelectronics

• Microelectronics plasma research needs
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• Semiconductor basics:  Tech101 series
• https://newsroom.intel.com/tech101

• What are Semiconductors?, Explaining Common Chip Terms, Understanding Moore’s Law, 
What is Artificial Intelligence?, What is Manufacturing?, How Silicon Die Become Chip 
Packages, The Transistor Explained, How a Semiconductor Factory Works

• What does a microchip look like:
• B. Sell et al., "Intel 4 CMOS Technology Featuring Advanced FinFET Transistors 

optimized for High Density and High-Performance Computing," 2022 IEEE 
Symposium on VLSI Technology and Circuits (VLSI Technology and Circuits), 
Honolulu, HI, USA, 2022, pp. 282-283, doi: 
10.1109/VLSITechnologyandCir46769.2022.9830194

• Transistor types, Backside Power Delivery:
• https://www.intel.com/content/www/us/en/foundry/library/advanced-process-

technologies-for-data-center.html

• EUV Lithography
• https://www.asml.com/en/technology/lithography-principles/light-and-lasers

https://newsroom.intel.com/tech101
https://www.intel.com/content/www/us/en/foundry/library/advanced-process-technologies-for-data-center.html
https://www.intel.com/content/www/us/en/foundry/library/advanced-process-technologies-for-data-center.html
https://www.asml.com/en/technology/lithography-principles/light-and-lasers
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• Deposition:  

• SADP/QP
• H. Yaegashi et al., Proc. SPIE 9425, Advances in Patterning Materials and Processes XXXII, 942502 (20 March 2015); 

https://doi.org/10.1117/12.2087003

• ASD
• Mameli et al., ACS Nano 2017, 11, 9303-9311
• Mackus et al., Chem Mater 2019, 31, 2-12
• Bent et al., Chem Mater 2019, 31, 1635-1645
• G Parsons, R Clark, Chem Mater  2020, 32, 12, 4920-4953

• Etch:
• High Aspect Ratio

• https://blog.lamresearch.com/tech-brief-memory-grows-up-with-3d-nand
• G. Oehrlein et al., J. Vac. Sci. Technol. B 42, 041501 (2024)

• Cryo
• T. Lill et al., J. Vac. Sci. Technol. A 41, 023005 (2023), DOI:  10.1116/6.0002230
• M. Shen et al., 2023 Jpn. J. Appl. Phys. 62 SI0801, DOI: 10.35848/1347-4065/accbc7

• Pattern Shaping
• https://www.youtube.com/watch?v=GSuTyOMq1Bg
• G. Schelcher et al., Proc. SPIE PC13429, Advanced Etch Technology and Process Integration for Nanopatterning XIV, 

PC134290A (24 April 2025); https://doi.org/10.1117/12.3051391

• Surface Modification/Engineering
• M.S. Choi et al., J. Appl. Phys. 110, 073305 (2011), DOI:  10.1063/1.3646506
• S. Sovizi et al., Chem. Rev. 2023, 123, 13869−13951; DOI:  10.1021/acs.chemrev.3c00147

https://blog.lamresearch.com/tech-brief-memory-grows-up-with-3d-nand
https://www.youtube.com/watch?v=GSuTyOMq1Bg
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• Sustainability
• https://www.src.org/about/sustainability/
• https://srcmapt.org/chapter2/
• https://www.semi.org/en/industry-groups/sustainability
• https://www.semi.org/en/industry-groups/semiconductor-climate-consortium
• https://natcast.org/
• https://natcast.org/research-and-development/prism
• https://www.src.org/about/sustainability/
• https://www.chips-ju.europa.eu/
• https://www.semiconductors.org/policies/environment-health-safety/
• https://www.semiconductors.org/pfas/
• https://www.imec-int.com/en/expertise/cmos-advanced/sustainable-

semiconductor-technologies-and-systems-ssts
• netzero.imec-int.com
• World Semiconductor Council, “Joint Statement of the 25th Meeting of the World 

Semiconductor Council (WSC),” 2 June 2021.

https://www.src.org/about/sustainability/
https://srcmapt.org/chapter2/
https://www.semi.org/en/industry-groups/sustainability
https://www.semi.org/en/industry-groups/semiconductor-climate-consortium
https://natcast.org/
https://natcast.org/research-and-development/prism
https://www.src.org/about/sustainability/
https://www.chips-ju.europa.eu/
https://www.semiconductors.org/policies/environment-health-safety/
https://www.semiconductors.org/pfas/
https://www.imec-int.com/en/expertise/cmos-advanced/sustainable-semiconductor-technologies-and-systems-ssts
https://www.imec-int.com/en/expertise/cmos-advanced/sustainable-semiconductor-technologies-and-systems-ssts


PPPL Plasma Physics Summer School, 8/1/2025 6

References (4)

• Plasmas enabling the future
• G. Oehrlein et al., J. Vac. Sci. Technol. B 42, 041501 (2024)

• S. Sovizi et al., Chem. Rev. 2023, 123, 13869−13951; DOI:  
10.1021/acs.chemrev.3c00147

• DOE Plasma Report:
• Full report:  https://science.osti.gov/-

/media/fes/pdf/2023/DOE_FES_PlasmaScience_Semiconductors_Final.pdf

• Journal summary:  D. Graves et al., J. Vac. Sci. Technol. B 42, 042202 (2024); doi: 
10.1116/6.0003531

https://science.osti.gov/-/media/fes/pdf/2023/DOE_FES_PlasmaScience_Semiconductors_Final.pdf
https://science.osti.gov/-/media/fes/pdf/2023/DOE_FES_PlasmaScience_Semiconductors_Final.pdf
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