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ESH Category Detalls
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Table4a. Chemicals and Materials Management Technology Requirements—Near-terin Years

The Envirownent, Sqfety, and Health new chemical screening tool (Chemical Restrictions Table) is linked online

STRI

Tear af Production

20009 2010

2001 2002 2013

2014 2015 2006 2007

Interconnact

Low-x materials—spin-on and CVD

Tportant

Establish PCLU* and PE®
haselines

Improve PCL and PE by 10%
(relative) from haselines

Copper deposttion processes
{conventional and alternative)
TImportant

B4% copper
reclaimed/recycled

80% copper
reclaimed/recycled

Flanarization methods
Tmportant &

Establish consumables and
emissions haselines

= 18% improvement in
consumables™*

Flasma etch
Critical

Establish PCU* and PE*
baselines, and investigate
alternatives with improved
ESH impacts.

Improve PCL and PE by 10%
(relative) from haselines,
including potential use of
alternatives with improved
ESH impacts

Critical

CVD chamber ilean (plasma)

Estahlish PCU™ and PE*
baselines, and investigate
alternatives with improved
ESH impacts.

Improve PCU and PE by 10%
(relative) from baselines,
including potential use of
alternatives with improved
ESH impacts.

Feduce Global Warming
Impact {lower GYWP
emissions; improved
utilization™) without
increasing ESH risk

Reduce Global YWarming
Impact (lower GWE emissions;
improved PCUY) with out
increasing ESH risk
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ESHEKRKFIEDMREESXE (1)

Table ESH2 ESH Requirements by Domain and Category

Restricted Chemicals ‘ New chemicals ‘ ‘ Nanotechnology
Assembly & Packaging Intrinsic Intrinsic

3D viaetch C . Chemical risk assessments U Nanomaterials risk assessment methods U
Plasma Etch C T Materials for novel logic & memory C Nanomaterials C
Doping C S FEP

Interconnect —a——— _— High-k & gate materials I

Plasma etch C " Alternative surface prep U

CVD chamber clean C // Non-silicon, active substrates [channel] C

3D viaetch C Novel memory materials |

Lithography < Interconnect

PFOS/PFAS/PFOA materials C Low-k materials |

Copper dep processes |
Advanced conductors U
Planarization |

Surface prep |
Lithography

193 immersion resists U
EUV resists U

Imprint materials U
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ESHEXKFIHD BB ET 38 (2)

Table ESH2 ESH Requirements by Domain and Category
Utilization/Waste Reduction ‘ Energy ‘ Green Fab ‘
Intrinsic Intrinsic Intrinsic

Surface preparation UPW use |
Tool UPW usage |

Assembly & Packaging

Die thinning U

Molding processes U

Total fab tools (kWh/cm?) |
Total fab energy usage |
Total fab support systems energy usage |

Factory Integration
Energy consumption |

Safety screening methodologies for new technologies U
Improvement in process chemical utilization |

Reduce PFC emissions C

Liquid and solid waste reduction |

Reduce hazardous liquid waste by recycle/reuse |

Waste & by-products U Lithography Reduce solid waste by recycle/reuse U
3D viaetch C EUV C Define environmental footprint metrics for process,
ERM equipment, facilities, and products; reduce from baseline

Nanomaterials C

Materials for novel logic & memory C
Factory Integration

Non-hazardous solid waste U
Hazardous waste |

year U

Integrate ESH priorities into the design process for new
processes, equipment, facilities, and products U
Facilitate end-of-life disposal/reclaim/

recycle U

VOCs | Factory Integration

PFCs C Fab eco-design U

FEP Process eco-design |
High-k & gate materials U Product eco-design |
Doping | Design for maintenance U

Conventional surface prep U
Alternative surface prep U
Non-silicon, active substrates [channel] U
Novel memory materials |
Lithography

Mask making & clean U
193 immersion U

Imprint U

Interconnect

Low-k processing U

Copper dep processes U
Advanced metallization U
Planarization methods |
Plasma etch C

CVD chamber clean C
Surface preparation U

3D viaetch C

Water/utilities usage |

Chemical usage |

Consumables usage U

Equipment thermal management U
Design for End-of-Life U
Eco-friendly facility design |

Design for end-of-life re-use U

Total fab water consumption |

Total site water consumption U

Total UPW consumption |

UPW recycled/reclaimed |

Exhaust and abatement optimization U
Carbon footprint |

Ease of decommissioning and decontamination for
equipment re-use/re-claim U
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|EC (International Electro technical Commission) : Bl ERE#. LS. ERIF. EFIE
EUOBEL-RTZHOEFNTRELCRE. ZEORED—FIIISOLERTHESN TS

EuP: Energy using Products

RoHS: Restriction of Hazardous Substances

JIG: Joint Industry Guide

J-Moss: Japan the marking for presence of the specific chemical substances

APP: Asia Pacific Partnership

REACH: Registration, Evaluation and Authorization of Chemical

WEEE: Waste Electrical and Electronic Equipment

POPs (Persistent Organic Pollutants) : 724 H#ELEME . Ay IHRILLEH (Stockholm
Convention) TORFIRNEME DB RLGEHELTTAAFLODDTHEELHD

PFOS: Perfluorooctyl sulfonates

AB2202:Another Bill Electronic Hazardous Waste (E-Waste)

COP (Conference of the Parties) : fEftExE

COP15 /EESIEZ B MHA FHNEE2009F 12 AFE . FEBIIRANREOE B 1Z

COP4 /Ry URILLEHEARMIEESRE. 200945 A FEPFOSEHIE M &t EFEM LT

EELESREM: FHAREIRILY—HE KD REEES

KEPIs : Key Environmental Performance Indicators such as energy and water

consumption, product content, human toxicity, ozone depletion, global warming
potential, photochemical oxidation potential, resource depletion potential, etc.
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