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ITRS2008M#EE (1)

Revise and update
Energy and Water conservation requirements

 Energy
— Balanced Equipment and Facilities requirements

— Refined total factory energy baseline
— Eliminated redundancy in tables

o Water
— Incorporated relationship between water use and
energy consumption (energy released to
atmosphere through cooling tower)
— Improved water balance model used (in Back Up/file
on ITRS Web site)
— UPW Recycle added back into tables

— Will require reevaluation in 2009 due to impact of single
wafer processing
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ITRS2008M#EE (2)

Energy Conservation Changes

STRI

|Year of Production

| 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 [ 2018 | 2019 | 2020 [ 2021 | 2022

Table 103a&b ESH Difficult Challenges

Table 104 ESH Intrinsic Requirements

Process and Equipment Technology Requirements

Energy Consumption (electricity)
was _|Total fab tools (kWh/cm’) [2] 0.40-0.35 0.35-0.30 0.30-0.25 0.25
IS Total fab tools (kwWh/cm2) [2][3 0.5 0.43 0.35 0.30-0.25
| -
. Toolenergy-usage{(%-of 2005
| i ; 90 80
| _s_ Lozreseton ) w0 _J e °
Facilities Technology Requirements
Energy Consumption
was |Total fab energy usage (kWh/cm?2) 1.5-1.3 13-1.1 1.0-0.75
_
IS [Total fab energy usage (KWh/cm2 10 0.8 0.6-0.5
Total fab support systems energy usage
) pportsy gyuseg 0.8-0.6 0.6-0.5 0.4-0.25
was |(kwh/cm 2 2|
[ e | 0.5 043 : 0.30-0.25
ae IO ’ﬂ.
80 50

|_IS

Table 105 Chemicals and Materials Management Technology Requirements

Table 106 Process and Equipment Technology Requirements

Table 107 Facilities Technology Requirements (ALL NUMERICAL VALUES IN TABLE MIGHT CHANGE)

Energy (electricity, natural gas, etc.)

Total fab* energy consumption (kwh
was Jper cm2) [1]

. |Tota| fab tools* energy

S ion (9 i
| . .
| s [reduction
e I —
I
|
| Cleanroom thermal-management
1 .
L
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ITRS2008M#EE (3)

Water Conservation Changes

STRI

|Year of Production

[ 2007 2008 [ 2009 [ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 [ 2018 | 2019 | 2020 [ 2021 [ 2022

Table 103a&b ESH Difficult Challenges

Table 104 ESH Intrinsic Requirements

Il.. Process and Equipment Technology Requirements

Water Consumption

Surface preparation UPW use (% of

Table 105

2005 baseline) 0
Tool UPW usage (% of 2005 baseline) 90
I11.. Facilities Technology Requirements
Water Consumption
[ N I ——— — — D f—— e — f—— ——
L_B Net-feed-wateruse-iters/em 12} 15 512
1 is Fab-UPW.use-(litersiem )12} 8 8-7

Table 106

Process and Equipment Technology Requirements

Table 107

Facilities Technology Requirements (ALL NUMERICAL VALUES IN TABLE MIGHT CHANGE)

Water
was T_otal fab* water consumption 14 125 1 10 9
(liters/cm2) [1]
. *
3] 6.5 54 ad 3.6 3.0
= ) [1]
paccisiaiercnseioy
| 5 reduction- baseli : i e S tion ot 1000 additional 10% I
he
(S N I S I R '
was '[I'lo]tal UPW consumption (liters/cm2) 8 7 6 5 45 _‘
was UP\)N recycled/reclaimed** (% of 70 75 80 85 90
use
. i %% (0,
i USIZ\)N recycled/reclaimed** (% of 70 75 80 85
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STRI

ITRS2008MD#EE (4)

Impact to Technology from ESH Policy

ESH Requirements

Influence Impact

> Evolving Technology >

®
3
®
-
<
>
(@]

Impact to ESH Policy from Technology
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STRI

2009 Issues

How best to incorporate emerging policy issues? For example:
- BURRIH IR ER TERE TEL DL FMERTIS
FHLWIRIILF—ZEFHIBELTEHTOEIADRIE (fl EUV)

Should we reorganize requirements from technical thrust

to topical focus?

Table ESH3a Chemicals and Materials Management Technology Requirements
Nano, Persistent Organic Pollutants Treaty (POPs), New chemicals, Hazard

Table ESH4a Process and Equipment Management Technology Requirements
PFC, Energy (Process Equipment), Material utilization

Table ESH5a Facilities Energy and Water Optimization Technology Requirements
Energy (Facilities), Waste, Emission impact

Table ESH6 Sustainability and Product Stewardship Technology Requirements
Green Fab

Adjust scope on Factory requirements (wafer size vs. functionality)
450mm, new 300mm and Existing factories with new technology

Additional 2009 Challenges
Supplementary Material (Scope Documents)/ERM/ESH Material Table

STRJ WS: March 5, 2009, WG9 ESH 12/22



STRI

2009 key work: prioritization of ESH requirements

Table ESH3a Chemicals and Materials Management Technology Requirements—Near-term
Years
The Environment, Safety, and Health hew chemical screening tool (Chemical Restrictions Table) is linked online
;ear of 2007 2008 2009 2010 2011 2012 2013 2014 2015
roduction
Interconnect
Low-k Establish
: hemical
ma.'tenals_d Etiﬁ?alt(i:gn* Maintain or improve chemical —_ " hemical utilization* by 109 S . hemicals utilization* b o
Spin-on an and process utilization* by 10% Maintain or improve chemical utilization* by 10% Maintain or improve chemicals utilization* by 10%
Conaving | e
Copper
deposition
processes 75% copper
(conventi
al and = B . . . .
<,a+m Critical - Essential item for the iImplementation and success of the technology
Enabling
Enablin J - Important item for the implementation and success of the technology

Improving - Useful item for the implementation and success of the technology
Characterize

emissions
and
consumables
; establish
baseline.

> 15% Reduction in consumables from baseline 2% reduction in consumables per year

Alternatives
with improved
ESH impacts.
Maintain or

improve
q_critical chemical
utilization*;

characterize
process
byproducts.

Alternatives with improved ESH
impacts. Maintain or improve
chemical utilization* by 10%;
minimize process byproducts.

Alternatives with improved ESH impacts. Low
ESH impact chemistries. Maintain or improve
chemical utilization* by 10%; minimize process
byproducts.

Alternatives with improved ESH impacts. Low
ESH impact chemistries. Maintain or improve
chemical utilization* by 10%; minimize process
byproducts.

STRJWS:




STRI

Current Table Structure

Table ESH3a Chemicals and Materials Management Technology Requirements
. Interconnect
. Front End Processes

" Lithography /Comments
Assembly & Packaging

. Emerging Research Materials (ann()tati()n)
able ESH4a Process and Equipment M

Interconnect
Front End Processes DUp“CathnS
Lithography

Assembly & Packaging

Emerging Research Materials

New Equipment Design | Decentralized

-
C

f

Table ESH5a Facilities Energy and Water ! 2Nt
C

T

C

. Facilities Design Numerical
. Water

. Energy (electricity, natural gas._etc.) target

. Waste

. Air Emissions

able ESH6 Sustainability and Product S ewardship Technology Requirements
. Sustainability Metrics

. Design for ESH

. End-of-Life

a
b
C
d
e
a
b
d.
e.
a
b
d
e
a
b
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STR_
Current Table

PFC

PFOS/PF
Hazard AS

Material emission
waste - . Green Fab
utilization impact

New
chemicals

Nano Energy

@)

Interconnect

@) @)
@) )

Front End Processes

Lithography

O|0|0|0

Assembly & Packaging

Emerging Research Materials

AXIS
conversion

4

Interconnect

olle]

Front End Processes

Sl
@)

Lithography

Assembly and Packaging
Emerging Research Materials O O

New Equipment Design O O O @)

Facilities Design
Water

OO
O

Energy (electricity, natural gas, etc.) O
Waste

Air Emissions O O O

Sustainability Metrics O
Design for ESH O O
End-of-Life @)
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New Table Structure(1)

. Table ESH3a Chemicals and Materials Management

Technology Requirements
a. Nano bh. Hazard c. POPs d. New chemicals

. Table ESH4a Process and Equipment Management

Technology Requirements
a. PFC b. Energy ( Process and Equipment )
c. Material utilization

. Table ESH5a Facilities Energy and Water Optimization
Technology Requirements

a. Energy ( Facilities ) b. Waste /numeric target

C. Emission impact /numeric target d. Material utilization (Water)
. Table ESH6 Sustainability and Product Stewardship

Technology Requirements
a.Green Fab

STRJ WS: March 5, 2009, WG9 ESH 16/22



New Table Structure(2)

Road map-1 (message)

Year of Production 2007 |20l5'3 |20l5'§' |20I0 Qi iz iz inig I0iy

Main issues

— Process topIC ISSUES e

B e

Road map-2 (numerical)

Collected Numerical Roadmap
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STRI

AXxis conversion and Focusing

Interco [Front  |Lithoer |fs=zem [Emergi|lnterco [Front  |Lithoer | Assem [Emergi |Mew  |Faciliti |MWater  |Energy |\Waste |fir Sustai |Deszien |End-

nnect  |End aphy |blv & |ne nnect  |End aphy bl HeE Equip |e= (electri Emizzi nabilit |far af-Life
Proces Facka |Reszear Proces and Rezear |ment  |Desien city, ans Y E5H
e ging |ch e Packa |ch Dezign natural Metric
Materi ging Materi gasg, z
alz alz et
PFC O | O o o | O W o
Mano * * * ) * * * O *
Hazard O O O
PFCS/PFAS—>PCPs O * *
Mew chermicals O O H H O * * O # O
Eneroy O O O
waste O O O O # O
Material utilization O O O O O O O O O O O # O

emission impEct

Green Fab O O O * * * O O
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STR_
List of Table

Table ESH1
Table ESH2
Table ESH3
Table ESH4
Table ESH5
Table ESH6

ESH Difficult Challenges

ESH Intrinsic Requirements

Chemicals and Materials Management Technology Requirements
Process and Equipment Management Technology Requirements
Facilities Energy and Water Optimization Technology Requirements
Sustainability and Product Stewardship Technology Requirements

Potential Solutions

Table ESH1

Table ESH?2
Table ESH3
Table ESH4
Table ESH5
Tale ESHG6

ESH Difficult Challenges (Item list)
Chemicals and Materials Management Technology Requirements
Process and Equipment Management Technology Requirements
Facilities Energy and Water Optimization Technology Requirements
Sustainability and Product Stewardship Technology Requirements

Chemicals and Materials Management Technology Requirements
Process and Equipment Management Technology Requirements
Facilities Energy and Water Optimization Technology Requirements
Sustainability and Product Stewardship Technology Requirements
Technical Thrust ESH Technology Requirements (Iltem list)

Potential Solutions

STRJ WS: March 5, 2009, WG9 ESH 19/22



List of content

Difficult Challenges
Chemicals and Materials Management
Nano . Hazard., PFOS/PFAS. New chemicals
Process and Equipment Management
PFC. Energy ( Process and Equipment ). Material utilization
Facilities Technology Requirements
Energy ( Facilities ) . Waste. emission impact., Material utilization
Sustainability and Product Stewardship
Green Fab
Technical Thrust ESH Technology Requirements
(CROSS CUT ISSUEYS)
Interconnect, Front End Processing, Lithography, Assembly and
Packaging, Emerging Research Materials, Facilities

Potential Solutions
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STRI

=h
AH

|EC (International Electrotechnical Commission) : B ERIELSEIL. ERIF. EFIF
RUOBELEHEMZHOERMGEBRELCERAK. TOEEDQ—HIIISOLHEFRTHESNATINS

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) : BB EHEEEME . Ry IHRILLEEH] (Stockholm

Convention) TORFIXRYME DR EELGHELTETAA T 0DDTREELH S

PFOS: Perfluorooctyl sulfonates

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

COP:f#fEE=#&E COPI5/EESIZEHRMEAFHEE2009F12AFE . A2 S TRAMNRHR
DEEDOHEBZIZDODVWTRESIND COP4/RA by UL LEHE 4RI FFIEERE.
200955 AT E PFOSEREMEMNFIEMNREINS

EELESREM: FHREIRILT—HE KL RELEES
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