International Electronics Manufacturing Imﬂuiwe

t 2009 Environmentally

Conscious Electronics
(ECE) Roadmap
IER 48 1R A
Future Initiatives for
Sustainability

A FFEEEARIE

Bob Pfahl

A\ Advancing manufacturing technology



Outline &

« Introduction &4t

« Major ECE Focus Areas #ER #F8FECEXFER T
— Materials ##l
— Energy #ER
— Recycling/Reuse BEIWEHH
— Eco-Design £Z&i& it
— Sustainability AT#F4EM
« Plan for Action 1Tzt &)

e Conclusions H.4&




Five Chapters 5SMNEF WX

2009 Environmentally Conscious Electronics (ECE) Roadmap

Materials
Energy

Recycling-
Reuse

Eco-Design

Sustainability

2009 INER IFEB TR E

Holly Evans, Strategic Counsel, LLC
Valerie Rickman, ITI

Jason Linnell, National Center for
Electronic Recycling

Cliff Bast, Acer, Inc.

Markus Stutz, Dell




Trend Analysis#aE o T

 To produce environmentally-conscious electronics the ECE
TIG must continue to keep pace with IMERFHNEFIEAE
MUTERREFLS KB
— Continuing emergence of material restrictions 7t 3 89 41 ¥} BR 4
— Energy efficiency requirements and renewable energy BEX B 4 BER
— End-of life requirements = REWEAHERENLEEER
— Holistic Eco-design requirements £EMN4ERRITER

— Sustainable business practices AJ#F£ER L SE B

« As many of these issues are shared by industry, it’s best to work

together! ‘i“kﬁﬂﬁ%ﬂmlﬁ%ﬂﬁllﬁﬂﬁlﬂﬁ RHF—iESERER
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Materials #1¥}

Short Term Needs ZZHIFER - Identified in 2009 Roadmap

« A strategy and action plan to facilitate low risk conversion of high-
reliability applications to Pb-Free solders K& 7] 5= m2Bi7 @ 4R
RN R KRBT AR

 Prepare for possibility of additional substance restrictions under
RoHS and/or REACH (HBCDD, phthalates) i AJ B % Y #1 4} BR | =
RIGER

 Proactive programs to convert to halogenated flame retardant
(HFR) - free and PVC-free material alternatives EE B4R E K
[ X {LPERRF ( HFR-free ) MIEPVCERMBIHERBUESR

INEMI




Pb-Free Conversion by Segment &= R TN THER

Industry Segment Status

Portable / Consumer Full global conversion to Pb-free.
Working improvements to mechanical shock.

Office Systems / Large Most have taken Pb exemption for mission critical
Business / electronics — exemption may sunset ~2014

Communication Systems Working to close Pb-free knowledge gaps.

Medical Products Either out of scope or have taken Pb exemption.

Automotive Mission critical electronics still using SnPb.
Entertainment/communication systems moving to Pb-
free.

Defense and Aerospace Either out of scope or have taken Pb exemption.

Working to ensure ongoing availability of SnPb
components.

« The components supply chain is rapidly converting to RoHS compliant
offerings (Pb-free) with little motivation to continue to produce SnPb product.

» Taking the Pb exemption has changed the risk profile for High Reliability

producers. iNEMI
| manufactiving technology | ﬁ%_




Proactive HFR Free/PVC-Free Activities
RV CFARRFI, FEPVCIESD

 US EPA Design for Environment Program: Alternatives Assessment
of Flame Retardants for the Electronics Industry

— EHS assessment of PCB laminates, report published by end 2009
 INEMI HFR-Free PCB Project
— Technical evaluation of key electrical and mechanical properties
* INEMI HFR-Free High-Reliability PCB Project
 INEMI PVC Alternatives Initiative (Project in Formation)
— LCA of Alternatives
* Intel-INEMI Symposium on Environmentally Friendly Materials
— November 11-12, 2008 Shanghai, China
* INEMI HFR-Free Leadership Program
— HFR-Free PCB Materials
— HFR-Free Signal Integrity




INEMI HFR-Free Leadership Program
INEMIZC = {LFH R - 10 B
Consortium Objectives Bx88 B #§

Identify technology readiness, supply chain capability, and

reliability characteristics for “BFR-free” alternatives to conventional
printed circuit board materials and assemblies EEBRREME , &
Al 85 RYBE D AR ToRL PR IR B mEEMPCB M B MR E F R AT SFE1ERE

Spans electrical and mechanical properties‘@¥EBFHLHE 14

Includes assessing if board/system design modifications can
overcome material property limitations iHM&E#R/RERITHIE R R EERE
oD AL 14 Y BR

Define technology limits for BFR-free materials across all market

segments EMN &7 fl 133 5B FRFRIAY AR M BE Y BR &l R
Initial focus is on client platforms (desktop, notebook)

Goal is to drive laminate supplier slash sheet content




Program Highlights

A broad transition to halogen-free materials could
become quite disruptive K38l i ¥#% 7 7o =X+ #l 7l sE B R
A0

o Existing halogen-free materials are worse than existing
brominated FR4 on several key parameters BJL<ES

BME , BT HBR{LFRAZE

 This effort is focused on driving tradeoffs across design,
fabrication, and materials to derive solutions ZW BWE

RREERIT, EFNTREETREAREREE

e 95 People Attended Program Review in Taipei on April
15, 2009
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Firms Participating in the Program Development
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Next Steps F—%

SELECTION \

‘ Open for Industry input

DEFINITION

SOW Approv

May 8, 2009
PLANNING PS Approved,” May 8, 2009

Project Clgsed June 16, 2009
EXECUTION / REVIEW

cLosURE




Materials #1¥}

Recommendations 21X

 Need for development and implementation of good scientific
methodologies to assess true environmental impacts of
materials and potential trade-offs of alternatives (LCA-type
approach) FF&RHERFNBIFNGERTEEM BN TN &
KRN IREN K IEI

e Greater involvement of industry on policy making for
material restrictions to assure better understanding of trade-
offs inherent in substitutions TALFAREZHS 53X TFHE
BE?/JIJ?}’%E&%%IJEEF X BUREIEE ST RSN BT R
KEVHFTR
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The Big Picture

Climate/ Energy Example
SARZAL/BETRRY B F

HIGYWAC GRWENG ELRHTEN SCISTENI G M0 ScZANNEE - S
Standardized Product Lifecycle Assessment .3 .
sldentifies opportunities & issues e
*Allows identifying what counts most

Recovery

Supply Chain Manufacturing Distribution

Sources: Smart 2020 Report 2008; IDC; Gartner




Energy Efficiency — Becoming More Common in the Marketplace M7
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Easy Leasil

It pays for businesses to “go green” (s = "“”*”"”a”""‘”ifi?;;im

Great technology! Great advice! Great prices!
1.877.233.0516 pcmall.com

Lenovo takes an active role Ienovo
in comba’ung climate change
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Energy gEIR

Situation Analysis RS D47
— Energy Costs Impacting End User BEFER AN L A F
— Regulations impacting technology choices E# 8 AR #Y % 1%

— Energy Management BEJRE

« Reducing Energy Use in Data Centers is a Market Opportunity FE{EEE
FONBEREER — I TEHIE

Needs &R
— More efficient power supply technology E &M BEFEEAR
— Harmonize energy management standards (Energy Star, EuP, etc)
AR EEN & MiRE

— New innovative energy sources BEJRAY &3

INEMI
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Recycling-Reuse

> Develop metrics and infrastructure for effective resource

management BV i LEFRMNEREREENERM

» Quantify & promote dematerialization efforts underway within industry

* Increase information sharing between brand owners and electronics
recyclers to increase reuse/recycling efficiencies & lower costs

 Prioritize product & packaging design features that will enable cost-
effective, environmentally-responsible reuse/recycling, use data to
influence emerging regulations and standards (Basel Convention, R2
guidelines, EPEAT, etc)

> ldentify opportunities for post-industrial & post-consumer

recycled content A& ( TAFESER~ER ) BRH BT

» Quantify use of recycled content metals and plastics in “common”
electronic components today, identify opportunities for furth.er R&D
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Eco-Design &K it
> Promote life cycle thinking 4 dpE A2 %8

» Develop building block approach to LCAs in IT industry (INEMI Eco-Impact
Evaluator Project, in progress)

» Participate in international carbon footprint standards, particularly as they relate to
product carbon footprint (PCF) labeling (ex: GHG Protocol)

> Encourage harmonization of green procurement standards in both B2B

and B2C markets & &XMIR/ENITHIEA—2 , 2IEB2BMB2CH g

* Prepare for revision to IEEE 1680 (EPEAT standard for PCs) and future EPEAT
standards for printers, servers, etc

« ldentify key requirements differences in regional green procurement standards, work
towards global harmonization (ex: painted plastics)

« Address emerging retailer interest in sustainability “indexing” in EU, US

> Engagde in international eco-design standards 2 5HEHERED R 1TIRAE

e Existing ICT/CE Vertical IEC Standard 62075

* New Horizontal “Environmental Conscious Design” IEC Standard 62430

T INEML
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Sustainability Requires Balancing Competing Objectives RJ#F4E 14
ERNEZFHEFRHITEERTR

Environmental Regulations do not always lead to sustainability
HIEEA R ST RAGEMENER

—Legislating the use of corn based ethanol in automobile fuels
without considering environmental, social and economic impacts 4l

P
W RERHF, HLNMEFUERXRREAEZNERESEREATIKEN
CEAURE

—Legislating the use of Compact Fluorescent Lamps without
requiring the development of a recycling infrastructure for the

mercury in the lamps. X&53&E 3 7 B YA 3T LT 78 A A9 R 1740 2 i &l
EZENERFEH R BRI TEELT
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Sustainability A¥F&EM

Electronics as solution to climate change
BFERNRENSRTH SR

e Smart city planning

 Smart buildings

« Smart appliances
 Dematerialization

e Smart industry

* |-optimization

« Smart grid

* Integrated renewables
« Smart work

* Intelligent transport

Potential Impact: Reduction of 1 billion tons of Green House Gas
emissions. ATEEM A 10{Z B E S & HE K ©




iINEMI Sustainability Summit A[iF&EMH gL

“The electronics industry must develop a strategic vision of sustainable
electronics” INEMI Board of Directors

* INEMI Sustainability Summit, September 22-23,2008 at Motorola,
Schaumburg, lllinois, USA

— The motivation for the workshop was a recognition that the electronics
industry should act strategically on environmental issues.

 The goals of the workshop, breakout groups and action groups
were to:

— Evaluate opportunities for industry collaboration on proactive environmental
programs

— Define academic research needs to support these programs
— Stimulate funding for the necessary research
— Form and execute the required industrial collaborative program

» Speakers Represented:

— Intel, Cisco, Motorola, Alcatel-Lucent, Rohm and Haas; Purdue University,
Arizona State University, Clean Production Action

INEMIL




Four Proposed Projects from Summit E44N0 B

1. Non-Competitive LCAs for ICT Products based on a building
block approach using assembly emulators (Contact: Tom
Okasinski at tokrasinski@alcatel-lucent.com or Todd Myers
at Cisco)

2. PVC Replacement Alternatives (Contact: Scott O’'Connell at
Scott_OConnell@Dell.com)

« LCA comparing PVC versus PVC-free cables

e Technical evaluation of alternatives

3. Establish market for postconsumer plastics as feedstock for
“Green” products (ex. Polycarbonate, ABS)

4. Establish new electronic applications for postconsumer
blended plastics (ex. housings for power supplies)

INEMI

25
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Concluding Thoughts B4

 New global environmental requirements continue to multiply — faster
than industry can effectively respond

* Industry needs to be more proactive in developing solutions that:
— Are based on science and engineering, delivering value to customers
— Are available in advance of new regulations

— Can influence future regulations and stakeholder groups for more
sustainable results

* INEMI and its members plan to play a significant role in preparing
iIndustry for these future needs.

« Sustainability will be a major undertaking for industry as well as
society.

» Electronic solutions can help to empower people to live a more
sustainable lifestyle

INEMI
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