Integrating Sustainability into Semiconductor
Manufacturing: A Comprehensive Approach to

CMP Consumables
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Urgent Need for Sustainable Approaches in Semiconductor CMP

The Chip Industry Has a Problem With
Its Giant Carbon Footprint g omberq

Each new generation of semiconductors requires more energy, water and
greenhouse gases to create

CO, Footprint Associated with Processes Wastewater Associated with Processes
Diffusion
High
Stripping Photo- Etching Chemical
Dry EtCh Concentrate, lithography HF, mechanical
L) chemicals, General NH,F, polishing
g solvents, Jcidic HNO,, (CMP)
Q polymers, wastewater H;PO,, Wafer NH4, OH, HF,
\ - H,50,, silicates backgrinding HCL, slrurry
c metals (or thinning) Wafer particles,
EPI o Cusp i cleaning copper, iron,
‘.C-U' silicon High/low sz,
c particles total organic inorganic
g carbon (TOC) ions, organic
© rinse water, compounds”
= NH,OH, HCL,
Litho o (e,
(&)
E U/ Low
S Low High
Wastewater Volume g

PVD
Sources: L. Ragarsson (IMEC), SEMICON WEST, 2022; Global Water Intelligence, 2021 2



1. Environmentally benign CMP slurries:

Needs for more benign corrosion inhibitors
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Environmentally Benign CMP slurries!

Need more benign CMP slurry!

Sources: H. Tran, J. Gichovi, J. Commance, E. J. Podlaha, and J. Seo, Journal of Environmental Chemical Engineering, 12.5 (2024): 113669. 3
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2. Recycling of CMP slurries
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Recovery and Reuse of Magnetic Silica-Coated Iron Increased Recvclinq of Slurries for the Glass
Oxide Particles for Eco-Friendly CMP Manufacturing Process
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3. Life Cycle Inventory Assessment of CMP Slurries
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Call to Actions

Collaboration encouragement: An important part of our mission is to foster a collective effort
towards promoting sustainable manufacturing. We encourage CMP consumable vendors to
join us in this initiative, together driving the industry towards greener practices.
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