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43,% 11-1 Tuble102a  ESH Itrinsic Requirements—Near-term Years

Year of Production 2005 2006 2007 2008 2009 2010 2011 2012 2013 Driver

DRAM ¥ Pitch (nm) (contacted) 80 70 65 57 50 45 40 36 32

MPU/ASIC Metal 1 (M1) 72 Pitch
90 78 68 59 52 45 40 36 32

(nm)(contacted)

Chemicals and Materials Management Technology Requirements

CPIFs* completed for percent of new chemical
100%
candidates

Percent of chemical risk assessments (health and
100%

safety) completed

Process and Equipment Technology Requirements

Energy Consumption

Total fab tools (kWh/en?) [3] 03-04

Tool energy usage per wafer pass
1 0.8 X Functional Area Goals TBD
(300 mm versus 200 mm); baseline 1999

Water Consumption

Wet bench UPW use (liters/300 mm wafer
42
pass)

Chemical Consumption and Waste Reduction
stewardshi

pand cost

Improvement in process chemical utilization
3% per year 3% per year
(liters [liquid] or grams [gas)/cm’/mask layer)

Worker and Workplace Protection

Conformance of new tools to latest

International ESH standards and guidelines
100%
such as SEMI S2 [1] and European CE mark

requirements [2]

Conformance of AMHS/tool interface to
latest SEMI S2 Guideline and CE mark 100%

directive.

Facilities Energy and Water Optimization Technology Requirements

Energy Consumption

Total fab support systems (kKWh/cm?) [3] 0.5-0.6
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Water Consumption
Net feed water use (liters/em?) [3] 8-10
Fab UPW use (liters/en’) [3] 46

Chemical Consumption and Waste Reduction

Hazardous liquid waste recycle/reuse 80%

Solid waste recycle/reuse 85%

10% absolute reduction from 1995 baseline by 2010 as agreed to by the | Maintain 10% absolute reduction

Reduce PFC emission
‘World Semiconductor Council (WSC) from 1995 baseline
Sustainability and Product Stewardship Requirements
Process environmental load/impact assessments for
75% 100%

(%) of new materials

The status of some of the entries for 2005 is shown as "YELLOW", because the ESH TWG felt that there was still some work to be done.  However, since the status was closer
to the "WHITE" than the "RED", the TWG elected not to use the "INTERIM SOLUTIONS" color code for these line items.
Notes for Table 2a:
[1]  SEMI. S2-934—Safety Guidelines for Semiconductor Manufacturing Equipment
[2]  European CE Mark Safety Requirements
[3]  cn perwafer out.
Net feed water use—Source water consumed in support of the operation of the wafer fubrication facility, including sanitary, irrigation, and facilities infiastructure. Net
feed water may be obtained firom a city supply, surface or ground water body.
UPW use—Water used in wafer contact processes, including water recovered from any source.

* CPIF = Chemical Properties Information Form
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43,% 11-2  Tuble 103a  Chemicals and Materials Management Technology Requirements—Near-term Years*

* The Environment, Safety, and Health new chemical screening tool (Chemical Restrictions Table) is linked online at http://public.itrs.net

Year of Production 2005 2006 2007 2008 2009 2010 2011 2012 2013 Driver
DRAM ; Pitch (nm) (contacted) 80 70 65 57 50 45 40 36 32
MPU/ASIC Metal 1 (M1) /2 Pitch
90 78 68 59 52 45 40 36 32
(nm)(contacted)
Interconnect
75% raw material (chemical) 90% raw material (chemicals)
Low-Ul materials—spin-on and CVD Minimum emission/waste processes
utilization utilization
Copper processes (ECD) 75% copper reclaimed/recycled 85% copper reclaimed/recycled 100% copper reclaimed/recycled
Advanced metallization including Cu
Minimum emission/waste processes Minimum emission/waste processes
barrierand seed (PVD and ALD)
JEPZ3 T T 0 BTV I BT 3 i0 1 Il > 15% Reduction in consumables from = 5% reduction in consumables per
Planarization (metal CMP)
baseline baseline year
Plasma etch processes Alternative etch chemistries Lowest ESH impact etch chemistries
CVD chamber clean (plasma) Low ESH impact CVD chamber clean chemistries Low ESH impact CVD chamber clean chemistries
Front end Processes
High-[) materials Lowest ESH impact high-[ | materials ESH benign processes
Low-hazard deposition, etch, and
High-[ materials ESH benign processes
cleans processes
High-x materials without potentially
High-x materials Lowest hazard compounds and processes
toxic/ bioaccumulative metals
Doping (implantation and diffusion) Lowest hazard dopant materials and processes
Surface preparation (stripping, cleaning, ESH-friendly wafer clean and rinse processes and
ESH-friendly wafer clean and rinse processes and tools evaluated
rinsing) tools incorporated into manufacturing
Novel wafer cleaning (supercritical
Novel wafer cleaning technologies evaluated Novel wafer cleaning technologies implemented
CO,, etc)
Front-end etch ESH-friendly etch processes evaluated ESH-friendly etch processes implemented
Lithography
New Equipment
(¢ tiv:i7Ad  Minimal ESH impact from radiation, ergonomics, Minimal ESH impact for ionizing radiation, Next
Optical
ation of chemical consumption, and disposal ergonomics, chemical consumption, and disposal  [FeZrEae7l
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ESH lithograph
impacts y
193 nm immersion lithography Low ESH impact resists Low ESH impact immersion fluid additives, fluids and resists
Minimal ESH impact from ionizing radiation, ergonomics, energy consumption
EUV Characterization of ESH impacts
and source gas
Non-critical uses
PFOS/PFAS** Non-PFOS/PFAS alternatives researched
eliminated
Mask cleaning Cost-effective, ESH friendly technology (e.g., supercritical CO,)

The status of some of the entries for 2005 is shown as "YELLOW", because the ESH TWG felt that there was still some work to be done.  However, since the status was closer

to the "WHITE" than the "RED", the TWG elected not to use the "INTERIM SOLUTIONS" color code for these line items.

Manufacturable solutions exist, and are being optimized

Manufacturable solutions are known

Interim solutions are known  |@
Manufacturable solutions are NOT known -
Notes for Table 3a:
* Everything that is not identified as a critical use.
** Critical uses of PFOS includes use in a photo-microlithography process to produce semiconductors or similar components of electronic or other miniaturized devices as a:
—  Component of a photoresist (including PAGs and surfactants)

—  Component of an anti-reflective coating
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