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Message from the Chairman & CEO
The magnitude of the world economic challenges became much clearer in 2009 in 
all major geographies and in all segments of the electronics industry. While volume 
and revenue levels became even more compressed, the industry’s pain level rose. 
Despite this troubling business backdrop, iNEMI not only managed to stabilize, but 
to actually grow our membership; and many of our members began to see slowly 
improving business conditions starting in the third quarter. 

The impact and contributions from Asia grew with seven new members, a maturing 
Asia Steering Committee and several projects initiated from within that region. At the 
end of the year, we sponsored a Packaging Substrates Workshop in Japan, which 
generated proposals for six high-impact projects in packaging and miniaturization. 
We are working to drive these projects to the formation and implementation stages 
quickly as the new year begins. In Europe we have done a great deal to grow 
recognition of INEMI as a key contributor on environmental issues in the electronics 
manufacturing industry, with further value in Europe expected in 2010.

The 2009 Roadmap was the focus of many of our activities this year. We not only 
pushed it out to industry, but also mined its contents to create the iNEMI Technical 
Plan and Research Priorities, both valuable documents for guiding iNEMI‘s activities 
and identifying R&D needs. The Technical Plan has been broadened, with 26 projects 
either active or in development. 

The environmental challenges facing mankind continue to demand proactive 
and aggressive responses. The electronics industry offers significant potential for 
improvements and innovation that can change the world we live in while also 
offering an exciting set of business opportunities worldwide. During 2009 the iNEMI 
membership initiated four projects tied to driving environmental improvements, 
with an average of more than 20 participants per project. The time for collaborative 
development is now, and we are centering our environmental efforts on five 
key areas: new materials, energy, recycling, eco-design and sustainability. With a 
commitment to creating far-reaching and sustainable solutions, iNEMI established the 
Environmental Leadership Steering Committee to drive ongoing results and focus in 
the highest environmental impact areas for the iNEMI membership. 

As we move toward 2010 we will refine and instill new metrics and methods to deliver 
quantifiable results from iNEMI projects in a timelier manner. We will also drive to 
increase collaborative research work synergistically with industry, universities and 
government labs. We will continue to seek greater value for and with our international 
membership. We will also continue to aggressively mine the strong knowledge 
base that our roadmap delivers, particularly in the key focus areas of miniaturization, 
energy, the environment and medical electronics. 

Our thanks to the entire iNEMI membership for their support in 2009. 

Sincerely,

Nasser Grayeli, Ph.D.
Chairman, iNEMI Board of Directors
Vice President Technology & Manufacturing
Director of Corporate Quality Network
Intel Corporation

Bill Bader
Chief Executive Officer 
iNEMI

Nasser Grayeli

Bill Bader
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Defining Our Purpose
As the electronics manufacturing industry knows all too well, the only 
constant in this world is change. Economic upheaval, changes in the 
regulatory landscape plus shifts in consumer interests and tastes demand 
that companies transform business models, forge new partnerships and 
reconfigure operations in order to survive and flourish. 

Because our members and their needs are in perpetual flux, iNEMI must 
also regularly reassess our differentiated value, and adjust our efforts to 
ensure that we are contributing the maximum possible to our members. 
We recently updated our mission statement to emphasize roadmapping 
and deployment while also integrating the concept of sustainability.

We then looked at how to accomplish this mission and defined the 
following set of key capabilities. 

1. Be the recognized leader in projecting future technology needs of the 
global supply chain. 

2. Guide and leverage the strength of our industry-leading international 
membership.

3. Drive high-impact collaborative R&D results through constantly improving 
methodologies.

4. Become “the” recognized forum for addressing environmental gaps and 
setting direction for the electronics manufacturing industry. 

5. Define and implement science-based, sustainable solutions in high-
impact areas, including the environment and healthcare.

6. Proactively influence and leverage key government agencies and labs.

With our members, iNEMI will pursue these key capabilities and 
deliverables in support of helping members in their pursuit of growing 
competitiveness and profitably.

Strengthening Our Global Reach
iNEMI continues to expand our presence worldwide. Of the nine members 
we added to our roster this year, six are based in Asia (China, Hong Kong, 
Japan, Singapore and Taiwan) and one, in Europe (Germany). The new 
members in Asia reflect the expansion of our presence beyond China.

Table 1 (see page 5) breaks down the iNEMI membership by region and 
type of business. As would be expected, we’ve seen significant growth 
in Asia from the material suppliers and ODM / EMS firms. Europe also 
has strong membership from material suppliers and through our OEM 
members’ global operations. 

iNEMI MISSION
To forecast and accelerate improvements in the electronics 

manufacturing industry for a sustainable future.
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Loke

Chari

Yu

(Clockwise) Robert Pfahl, iNEMI, speaking at the IMPACT 2009 
conference in Taipei. 

Hamid Azimi, Intel Corporation, presenting at the Packaging 
Substrates Workshop in Nagoya (Japan).

Bill Bader (far left) and panelists answer questions at the 
Symposium on Global ICT Environmental Initiatives in Brussels.
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Table 1. International Membership

iNEMI Members by 
Business Type

iNEMI Members by Incorporated Location

North 
America

Asia Europe Totals

OEM 11 2 2 15

ODM / EMS 
(including packaging 
& test services)

3 5 8

Material suppliers 
(including. PWBs and 
components)

6 10 6 22

Equipment suppliers 6 1 7

Software suppliers 3 3

Universities 3 3

Organizations / 
consulting

7 1 8

Totals 39 19 8 66

We are also seeing increased participation from around the globe in iNEMI 
deployment activities. Two of the eight new projects launched this year 
were originally proposed from, or have leadership based in, Asia; plus a 
third initiative in development is driven from that region. 

Activities in Asia
The Asia Steering Committee continued to actively direct iNEMI initiatives 
in Asia and to provide input for our global efforts. We welcomed two 
new members to the Steering Committee this year: NK Chari, Agilent 
Technologies, and S.J. Yu, Quanta Computer. 

We also added the Packaging Technology Group to the existing Board 
Assembly, Materials and Substrates, and Test Technologies groups. The 
Packaging Group, chaired by Mun Leong (ML) Loke, Intel Corporation, 
has identified 15 potential projects, with a primary focus on quality and 
reliability as well as general packaging specifications.

Activities in Europe
We co-sponsored the Symposium on Global ICT Environmental 
Initiatives with Intel in Brussels during October, and the event attracted a 
diverse group of companies from the electronics manufacturing supply 
chain as well as multiple NGOs (non-governmental organizations) and 
representatives from the European Commission. The meeting generated 
very interactive discussions on the issues facing industry and the resources 
required to initiate and enact change. The feedback at the end of the 
symposium clearly demonstrated that the meeting served its purpose of 
strengthening our members’ brand images as environmental leaders in 
Europe.

The Brussels meeting led to invitations to present our HFR-free activities 
at two additional meetings – a RoHS recast review meeting and an inter-
trade group meeting, also focused on RoHS recast. Because of the interest 
shown in these meetings, iNEMI held a webinar in December, targeting 
key European attendees. Discussions focused on the top issues identified 
in the Environmentally Conscious Electronics chapter of the 2009 
Roadmap. 
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PaCkaGinG SubStRatES  
A key enabler for “More than 
Moore”
The Packaging Substrates Workshop, held in Nagoya, Japan, in 
November, was organized to identify gaps in organic substrate 
technology that could jeopardize the continued miniaturization 
of electronics packaging.  iNEMI OEM members Cisco, Intel 
Corporation and Texas Instruments (TI) provided excellent leadership 
in organizing and facilitating the event; and the 57 attendees did an 
outstanding job of identifying technology gaps, technology cliffs and 
opportunities for collaborative R&D.  Six projects were proposed as a 
result of this meeting.

1) Qualification Criteria: 
define an industry-standard 
qualification method 
and criteria, and establish 
measurement methods, for first 
and second level assembly.

2) Warpage: identify the primary 
causes of warpage and develop 
a set of parameters (materials, 
design and processes). 

3) Wiring Density: develop new 
materials, processes and 
products to achieve maximized 
wiring density at minimal cost.

4) Holistic Modeling Process: 
develop a multilevel design tool 
to optimize package designs 
for electrical, mechanical and 
thermal performance.

5) Optimizing Time-to-Yield: 
develop an approach for 
cooperative design teams from 
substrate through system; 
explore approaches for 
financial contracts that specify 
ramp quantities and timeframe; 
define and use standards on 
areas such as surface finishes.

6) Reliability Methodology for 
Substrates: improve reliability 
specifications and promote 
industry-wide consolidation of 
those specifications.



7 Advancing manufacturing technology

These year-end activities helped position iNEMI in Europe as a consortium 
that is driving environmental projects and results, and demonstrated 
to members and non-members the value and impact of collaborative 
work in key areas.  As a result, we have had clear statements of support 
from multiple NGOs for the iNEMI HFR-Free position statement (a result 
that is directly aligned with one of the key objectives set forth by INEMI 
members), and have opened a dialogue with a number of European firms 
about the opportunity to join iNEMI. 

Mining the 2009 Roadmap
We released the 2009 Roadmap to industry on April 1 and disseminated 
highlights of its findings through numerous papers, presentations and 
articles worldwide. 

In a series of gap analysis meetings, each iNEMI Technology Integration 
Group (TIG) reviewed key findings and recommendations from the 
roadmap and used this information to develop the iNEMI Technical Plan 
and Research Priorities documents. 

Several actions have already resulted from the recommendations made in 
these documents.

 � The Substrates TIG was replaced with two TIGs that will address 
significantly different aspects of substrates. The first is the Organic 
Packaging Substrates TIG, which will focus on advanced packaging issues, 
starting with recruiting HDI substrate suppliers and equipment suppliers. 
This action led to the Packaging Substrates Workshop in Japan (see 
opposite page).

 � The second new TIG is the Organic PCB TIG. This same change 
(separating organic packaging substrate technology from organic PCB 
technology) will also be made with the Technology Working Groups 
(TWGs) for the 2011 Roadmap.

 � The Board and Systems Manufacturing Test TIG identified several new 
test-related projects, one of which has launched (Built-In Self-Test) and a 
second one (Test Strategy Model Update) was in formation by the end of 
the year.

 � The Environmentally Conscious Electronics (ECE) TIG identified 
environmental issues as continued areas of focus where iNEMI can, and 
should, take a leadership role. This year, we sponsored environmental 
forums in Asia, Europe and North America and created the Environmental 
Leadership Steering Committee to set iNEMI’s environmental vision (see 
additional discussion in the next section).

By the third quarter, work was underway on the 2011 Roadmap, and by the 
end of the year, most of the chair and co-chair positions for the Product 
Emulator Groups (PEGs) and Technology Working Groups (TWGs) were 
filled. 
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EnViROnMEntaL 
LEaDERSHiP StEERinG 
COMMittEE FORMED
This newly organized group will set the direction 
for iNEMI’s ongoing environmental activities, 
driving projects and deliverables that:

 � Support our members’ objectives around being 
industry leaders that role model and guide 
sustainability initiatives. 

 � Help position iNEMI as the recognized leader 
for addressing environmental gaps and 
opportunities in the electronics manufacturing 
industry.

 � Help iNEMI become “the” respected 
environmental data experts for the electronics 
manufacturing industry.

 � Activities will cover key focus areas in energy 
usage / reduction, recycling and ROHS 
materials management.

The Steering Committee will be comprised of 
leadership OEMs (up to five) along with ODMs 
/ EMS providers (maximum of two), materials 
suppliers (maximum of two) and one equipment 
provider. Participants to date are: Cisco, Dell and 
Intel. 

The group’s first task was to  
define an environmental 
vision for iNEMI. They also 
began work on an iNEMI 
position paper on product 
carbon footprint.

iNEMI Defines “Low Halogen”
A common definition of maximum halogen 

levels for components and materials will enable 

development of compliant material sets. In July, 

iNEMI issued a member-supported position 

statement defining “low-halogen” (BFR / CFR / PVC-

free) for electronic products as follows:

��  1500 ppm of total halogens in the resin plus 

reinforcement matrix

��  900 ppm (each) of bromine or chlorine (per 

IPC-4101). 

 � For components, each plastic in the component 

should contain 

�∞ �1000 ppm of bromine if the source is from 

brominated flame retardants (BFRs)

�∞ �1000 ppm of chlorine if the source is from 

chlorinated flame retardants (CFRs), PVC or PVC 

copolymers.

iNEMI Environmental Vision
 � We will take the initiative to fully leverage the 
iNEMI roadmap and aggressively drive the key 
environmental gaps and opportunities in and 
through the electronics manufacturing supply 
chain.

 � Focused collaborative research with universities 
and key governmental labs working in sync with 
industry. 

 � Proactive, member-led environmental 
improvement projects that close technology gaps.

 � Strengthen ties with policy / decision-makers; 
ensure sustainable solutions are put in place.

 � Problems will be attacked with scientific depth and 
rigor, and the solutions implemented will be far-
reaching and sustainable.
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Leading the Way on the 
Environment 

We are well on our way toward becoming “the” recognized forum for 
addressing environmental gaps and setting direction for the electronics 
manufacturing industry. We launched five new projects focused on 
environmental topics during 2009, plus we organized the HFR-Free 
Leadership Program. 

Since this is such an important area for our members and one where 
iNEMI continues to take a leadership role, we formed the Environmental 
Leadership Steering Committee to provide direction and focus and to drive 
iNEMI projects and deliverables in support of our members’ objectives 
around the environment and sustainability (see opposite page). This team 
has also aggressively worked on the creation of a product carbon footprint 
position statement. You can expect to see press releases and other key 
communication on this subject as we enter 2010.

HFR-Free Leadership Program
This year’s launch of the HFR-Free Leadership Program was one of 
iNEMI’s most successful to date. With 22 founding members (15 from our 
existing membership and seven new members), this program confirms the 
electronics industry’s high level of interest in HFR-free.

Activities are focusing on conversion to HFR-free, ensuring 
that solutions are based on sound science and do not 

affect product quality or reliability. Two projects have 
been launched to date: HFR-Free PCB Materials and 
HFR-Free Signal Integrity.

One of the first actions the HFR-Free Leadership 
Program took was to release a position statement 

defining “low halogen” in an effort to move the industry 
toward a common definition, thus enabling development of 

compliant material sets. 

Other Environmental Activities
In addition to the HFR-free projects, we launched three more 
environmental projects this year: Eco-Impact Evaluator for ICT Equipment, 
Characterization of Pb-Free Alloy Alternatives and PVC Alternatives. 
We also sponsored three industry forums in conjunction with other 
organizations. The HFR-Free Leadership meeting, held in Taipei and co-
sponsored by ITRI (Industrial Technology Research Institute), targeted the 
many laminate suppliers and PWB fabricators as well as OEM, EMS and 
ODM firms located in Taiwan. The Environmental Leadership Forum, held 
in San Diego and co-sponsored by the Information Technology Industry 
Council (ITI), helped identify new collaborative efforts on sustainable 
electronics. The iNEMI / Intel Symposium on Global ICT Environmental 
Initiatives, held in Brussels, helped broaden our environmental message to 
a European audience. 
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HFR-Free PCB Materials
Chair: John Davignon, Intel Corporation
 � Identify key electrical and mechanical 
characteristics of commercially viable HFR-free 
PCB material. 

 � Assess supply chain readiness, supply capability 
and material parameter characteristics for “HFR-
free” alternatives to conventional printed wiring 
board materials and assemblies.

HFR-Free Signal Integrity
Chair: Stephen Hall, Intel Corporation
Co-chair: David Senk, Cisco
 � Assure no degradation of electrical signals in HFR-
free PCB materials. 

 � Identify candidate materials and investigate their 
critical electrical parameters. 

 � Design test vehicle(s) and test methodologies, 
leveraging standards where possible. 

 � Assess technology readiness and identify gaps, 
plus assess manufacturing capability and supply 
capacity.

Eco-Impact Evaluator for ICT 
Equipment
Chair: Tom Okrasinski, Alcatel-Lucent
Co-chair: John Malian, Cisco
 � Develop an eco-impact assessment tool for 
information and communication technology (ICT) 
equipment. 

 � Provide a simplified means of determining the 
eco-environmental impact and improvement 
opportunities of a particular product type through 
its lifecycle. 

PVC Alternatives
Chair: Scott O’Connell, Dell, Inc.
Co-chair: Jim Arnold, Rissa Studios
 � Conduct a cradle-to-grave lifecycle assessment 
(LCA) of PVC and PVC-free alternatives, with 
emphasis on power cord applications and 
connectors.

 � Establish an understanding of electrical, 
mechanical and safety aspects of PVC-free 
alternatives.

 � Test the performance of various PVC-free 
alternatives. 

Davignon

Hall

Senk

Okrasinski

Malian

Arnold

O’Connell
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Collaboration Means Leverage 
Project activity reached an all-time high in 2009, with 26 projects or initiatives 
on the books. Eight projects launched during the year and one initiative 
was in the final stages of organization at year-end. In addition to the new 
environmental projects discussed previously, we began work on the Built-In 
Self-Test (BIST) and the Creep Corrosion projects. We also started work on 
the Surface Mount Assembly & Rework – Reliability Evaluation Project as a 
follow-on to the successful Pb-Free Rework Optimization Project (completed 
earlier this year). In all of these efforts, the chances for success are improved 
by iNEMI’s ability to bring together the relevant segments of the supply chain 
to focus on short to medium term achievable goals.

Projects Completed
Six projects were completed during 2009 and held end-of-project 
webinars for iNEMI members and / or published final reports. These were:

 � Boundary Scan Adoption (survey phase)

 � Fiber Connector End-Face Inspection, Phase 2

 � Functional Test Coverage

 � Pb-Free Alloy Alternatives

 � Pb-Free Rework Optimization, Phases 1 & 2

 � Tin Whisker Accelerated Test, Phases 1-5

R&D advocacy 
Through its Research Committee, iNEMI identifies long-term industry 
needs that are addressed best through universities, government 
laboratories and collaborative research. iNEMI encourages funding of 
these programs by expressing the needs of industry and showing the 
relevancy and potential benefits. Through letters of recommendation 
sent by iNEMI and its members, two activities on the iNEMI Research 
Committee’s priority list were recommended for funding in 2009.

Purdue University / TPF Enterprises LLC were awarded a Phase 1 Small 
Business Innovation Research (SBIR) award from the US Air Force for 
a novel solder replacement technology using a nanolayer of silver on 
copper. This lead-free, tin-free solder promises to be compatible with 
other solder systems and provide high-conductivity, compliant joints. 
Strong support letters for the application from members of the iNEMI 
Technical Committee (TC) made a real difference in the speed of obtaining 
approval for this project.

Graphene Devices Limited, a spin-off from SUNY-Buffalo, has applied 
for funding from the National Science Foundation and other agencies, 
and these applications have also been well supported by the iNEMI TC. 
The new company is optimistic that it will receive funding in early 2010. 
Graphene — single flat layers of carbon atoms — holds great potential as 
a raw material to be used in electronic applications as diverse as NRAM 
memories, thermal interface materials, touch screens, batteries and super 
capacitors. Graphene is easier to make than carbon nanotubes and does 
not have the health and safety concerns, yet if offers the same desirable 
electrical / optical / mechanical / thermal properties of nanotubes.
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Creep Corrosion
Chair: Xiaodong Jiang, Alcatel-Lucent
Co-chairs: Mason Hu, Cisco; Simon Lee, Dow 
Chemical
 � Address the issue of corrosion of electronics (a 
significant concern in many areas of Asia and the 
Middle East). 

 � Analyze and understand the root causes of creep 
corrosion. 

 � Develop a test method to assess the development 
of creep corrosion in the field environment. 

Built-In Self-Test (BIST)
Chair: Zoe Conroy, Cisco
 � Develop and promote the adoption of chip BIST at 
the board / system level. 

 � Encourage IC vendors to provide standard 
chip BIST interfaces and algorithms, and ATE / 
instrument providers to develop products based 
on existing BIST design standards.

 � Identify IC BIST technologies that can be migrated 
to run at board / system-level test.

 � Develop guidelines and recommendations for a 
new standard for PCBAs to run BIST tests.

Surface Mount Assembly and 
Rework – Reliability Evaluation
Chair: Craig Hamilton, Celestica
Co-Chair: Jasbir Bath, Bath Technical Consultancy, LLC 
 � Evaluate and recommend best practices, rework 
equipment requirements and procedures for 
best-of-breed Pb-free rework processing in a 
manufacturing environment. 

 � Assemble test boards; rework boards using the 
processes developed; perform reliability tests to 
validate those processes. 

Characterization of Pb-Free  
Alloy Alternatives
Chair: Greg Henshall, HP
Co-chair: Stephen Tisdale, Intel Corporation
 � Provide technical information to reduce the 
complexity of selecting Pb-free alloys.

 � Develop a set of material test requirements for new 
Pb-free solder alloys.

 � Work with IPC to establish standard test methods 
for alloy properties and reliability evaluations.

 � Provide thermal cycle reliability data on select 
alloys.

Tisdale
Henshall

Conroy

Jiang

Hu

Lee

Bath
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the Year ahead  
2010 focus areas 

There are many key opportunities in 2010 to increase the value for our 
existing and prospective new members. We will build on our existing 
momentum in the environment by moving key projects forward with 
a sense of urgency, and by stepping to the front where needed to help 
establish the iNEMI organization as a key leader in the environmental 
focus for the electronics manufacturing industry. We will also follow 
through on the work from the Packaging Substrates Workshop and will 
help organize and enable key projects that address gaps in substrate / 
packaging miniaturization. We will utilize several forums to sort out the key 
value propositions for iNEMI in both energy and medical electronics and 
will work to organize member resources and potential funding sources to 
make progress in these focus areas. We will grow the amount of meaningful 
research work that is directed by iNEMI and, in line with that, will target 
adding universities and labs as new members. We will continue to deliver 
excellence with our technology roadmap process and the people involved. 
And we will strive to continue to grow our value impact as a global leader 
with particular emphasis on Asia and Europe. Last but not least we will affect 
the installation of new metrics within the project teams such that we can 
drive both improving cycle times for the projects and quantifiable results.

inEMi Leadership
iNEMI underwent a change in leadership this year as Jim McElroy 
announced his retirement after 13 years as CEO. Jim joined iNEMI 
in September of 1996 and was only the second person to head the 
organization. (The first was Bob Klaiber, who was with iNEMI founding 
company AT&T / Lucent Technologies and agreed to lead organizational 
efforts during the consortium’s first year.) 

During Jim’s tenure, the consortium evolved from NEMI (National 
Electronics Manufacturing Initiative) to iNEMI and established offices 
in Asia and Europe. The membership grew by 100% and now includes 
leadership firms from Asia and Europe as well as North America. The 
consortium’s project portfolio has also grown significantly with the 
current focus on energy, the environment, miniaturization and medical 
electronics. In addition, the iNEMI roadmap has established a substantially 
broader scope and following in the industry. 

Jim was replaced by Bill Bader, a 26-year veteran of Intel Corporation. 
Bill began his Intel career in 1979 as a test engineer and retired in 2005 
as general manager of SMTD (Systems Manufacturing Technology 
Development). He held a wide range of positions, with responsibilities that 
included factory management for high-volume production, new product 
development, hardware and software design and test, and assembly and 
test technology development. 

Bill is not new to iNEMI. While at Intel, he served as the company’s 
representative on the iNEMI Technical Committee from 1998 to 2005. 
Between 2005 and 2009 Bill was a partner in Pac Rim Homes and Pac 
Rim Properties, and has provided management consulting in support of 
several technology start-ups. 

Nasser Grayeli & Jim McElroy
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Board of Directors
Chairman: Nasser Grayeli, Intel 
Corporation
Marc Benowitz, Alcatel-Lucent
FEI Xudong, Huawei Technologies Co., 
Ltd.
Byung Joon Han, STATS ChipPAC Ltd.
Monroe Huang, Delphi Electronics & 
Safety
Kim Hyland, Cisco Systems, Inc.
Sundar Kamath, Sanmina-SCI 
Corporation
Jean-Luc Pelissier, CBA Group LLC
Rob Shaddock, Tyco Electronics 
Corporation
Mike Toben, Dow Electronic Materials

Ex-Officio Board 
Members
Bill Bader, iNEMI
James Olthoff, NIST
Robert C. Pfahl, Jr., iNEMI
Jie Xue, Cisco Systems, Inc.

Technical Committee 
Members
Co-Chair: Jie Xue, Cisco Systems, Inc.
Co-Chair: Robert C. Pfahl, Jr., iNEMI
Mulugeta Abtew, Sanmina-SCI 
Corporation
Mostafa Aghazadeh, Intel Corporation
Bill Barthel, Plexus Corp.
David Bender, Tyco Electronics 
Corporation
Ravi Bhatkal, Cookson Electronics
Mario Bolanos, Texas Instruments
Mike Davisson, Agilent Technologies
Koen Gieskes, Universal Instruments
Barbara Goldstein, NIST
Carol Handwerker, Purdue University, 
Co-Chair, Research Committee
Sherwin Kahn, Alcatel-Lucent
Sunny Liu, Huawei Technologies 
Company, Ltd.
Alan Rae, TPF Enterprises LLC, Director of 
Research; Chair, Research Committee
Michael Roesch, Hewlett-Packard
Ravi Subrahmanyan, Micro Systems 
Engineering, Inc.
Ed Tinsley, Dell
Peter Tomaiuolo, Celestica
Tin-Lup Wong, Lenovo
ZHU Jian, Alcatel-Lucent Shanghai Bell 
Co., Ltd., Chair, Asia Steering Committee

Ex-Officio Technical 
Committee Members
Alan Allan, Intel Corporation, ITRS 
Representative
David Godlewski, iNEMI, Manager of 
Deployment
Chuck Richardson, iNEMI, Director of 
Roadmapping

Research Committee
Chair: Alan Rae, TPF Enterprises LLC
Co-Chair: Carol Handwerker, Purdue 
University
Secretary: Robert C. Pfahl, Jr., iNEMI
Mario Bolanos, Texas Instruments
Barbara Goldstein, NIST
Robert D. Hilty, Tyco Electronics 
Corporation
Voya Markovich, EIT
Martin Rausch, Intel Corporation
D.H.R. Sarma, Delphi Electronics & Safety
Rao Tummala, Georgia Institute of 
Technology
Jie Xue, Cisco Systems, Inc.

Asia Steering Committee
Chair: ZHU Jian, Alcatel-Lucent Shanghai 
Bell Co., Ltd.
Secretary: Haley Fu, iNEMI
CAO Xi, Huawei Technologies Co., Ltd.
Su Liang Chan, Delphi Automotive 
Systems Singapore Pte Ltd.
NK Chari, Agilent Technologies Singapore 
(Sales) Pte Ltd.
Meng Tom Cheng, Flextronics
Simon T.S. Lee, The Dow Chemical 
Company
George Lim, Celestica
Pow Wah Lim, Agilent Technologies 
Microwave Products (Malaysia) Sdn Bhd
YK Sow, Intel Corporation
Don Wood, Tyco Electronics
S. J. Yu, Quanta Computer Inc.

Asia Technology Groups

Board Assembly Technologies
Chair: Tonny Tong, Flextronics
Chair: JIANG Xiaodong, Alcatel-Lucent 
Shanghai Bell Co.

Materials and Substrates Technologies
Chair: Simon Lee, The Dow Chemical 
Company

Packaging Technologies
Chair: Mun Leong (ML) Loke, Intel 
Corporation

Test Technologies
Chair: Victor Qiang Chen, Huawei 
Technologies Co., Ltd.

Roadmap Product 
Emulator Groups (PEGs)

Aerospace / Defense
William Murphy, Lockheed Martin 
Madhu Mehrotra, Raytheon

Automotive
Jim Spall, Delphi

Consumer / Portable Products
Shahrokh Shahidzadeh, Intel Corporation

Medical Products
Anthony Primavera, Micro Systems 
Engineering, Inc.
Bill Burdick, GE Global Research
Dan Sexton, GE Global Research

Netcom (Network / Datacom / 
Telecom)
John Duffy, Cisco Systems, Inc.

Office / Large Business Systems
David Copeland, Sun Microsystems
David Lober, Intel Corporation

Roadmap Technology 
Working Groups (TWGs)

Board Assembly
Dongkai Shangguan, Flextronics
Aaron Unterborn, Microsoft

Electronic Connectors
John MacWilliams, US Competitors LLC

Energy Storage and Conversion 
Systems
Nadim Maluf, Q Novo
Ravi Bhatkal, Cookson Electronics
Tom Newton, IPC

Environmentally Conscious 
Electronics
Jackie Adams, IBM
Ted Reichelt, Intel Corporation
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Final Assembly
John Allen, Celestica
Reijo Tuokko, Tampere University of 
Technology

Information Management
Eric Simmon, NIST
Jeff Pettinato, Intel Corporation

Interconnect PCB – Organic
Jack Fisher, Consultant
Dieter Bergman, IPC
Henry Utsunomiya, Consultant
Michael Weinhold, EIPC

Interconnect Substrates – Ceramic
Howard Imhof, Metalor Technologies 
USA
Ton Schless, SIBCO LLC

Large-Area Flexible Electronics
Dan Gamota, Printovate
Jan Obrzut, NIST
Jie Zhang, Printovate

Mass Data Storage
Roger Hoyt, Consultant
Tom Coughlin, Coughlin Associates

MEMS / Sensors
John McKillop, Tekton LLC
Raffaella Borzi, IMEC

Modeling, Simulation & Design Tools
Yi-Shao Lai, Advanced Semiconductor 
Engineering, Inc.
SB Park, SUNY Binghamton

Optoelectronics
Dick Otte, PROMEX
William Ring, WSR Optical Device 
Solutions LLC

Packaging & Component Substrates
Bill Bottoms, 3MTS
Bill Chen, ASE

Passive Components
Philip Lessner, KEMET Electronics

Photovoltaics
Jim Handy, Objective Analysis
Ravi Bhatkal, Cookson Electronics
Alain Harrus, Crosslink Capital

RF Components and Subsystems
Ken Harvey, Peak Consulting Group
Eric Strid, Cascade Microtech

Semiconductor Technology
Paolo Gargini, Intel Corporation
Alan Allan, Intel Corporation

Solid State Illumination
Marc Chason, Consultant
Ravi Bhatkal, Cookson Electronics

Test, Inspection & Measurement
Michael Reagin, Delphi

Thermal Management
Ravi Prasher, Intel Corporation
Azmat Malik, Consultant

Technology Integration 
Groups (TIGs) and 
Projects

Board Assembly TIG
Ian Williams, Intel Corporation

Board Coplanarity in SMT 
John Davignon, Intel Corporation

Characterization of Pb-Free Alloy 
Alternatives 
Greg Henshall, Hewlett-Packard
Stephen Tisdale, Intel Corporation

Creep Corrosion 
JIANG Xiaodong, Alcatel-Lucent 
Shanghai Bell Co.
Mason Hu, Cisco Systems, Inc.
Simon Lee, Dow Chemical

Pb-Free Early Failure 
Joe Smetana, Alcatel-Lucent

Pb-Free Wave Soldering 
Denis Barbini, Vitronics Soltec

Solder Paste Deposition 
Shoukai Zhang, Huawei Technologies 
Co., Ltd.

Surface Mount Assembly & Rework-
Reliability Evaluation
Craig Hamilton, Celestica
Jasbir Bath, Bath Technical Consultancy, 
LLC

Board and Systems 
Manufacturing Test TIG
Rosa Reinosa, Hewlett-Packard
JJ Grealish, Intel Corporation

Board Flexure Standardization 
Rosa Reinosa, Hewlett-Packard
Alan McAllister, Intel Corporation

Boundary Scan Adoption 
Philip B. Geiger, Dell
Steve Butkovich, Cisco Systems, Inc.

Built-In Self-Test (BIST)
Zoe Conroy, Cisco Systems, Inc.

Functional Test Coverage Assessment 
Tony Taylor, Intel Corporation

Test Strategy Model Update 
Yingwu Li, Huawei Technologies Co., Ltd.

Environmentally 
Conscious Electronics 
TIG
Scott O’Connell, Dell

Analytical Tin Whisker Test 
Richard Parker, Delphi
Peng Su, Cisco Systems, Inc.

Eco-Impact Evaluator for ICT 
Equipment 
Tom Okrasinski, Alcatel-Lucent
John Malian, Cisco Systems, Inc.

HFR-Free High-Reliability PCB  
(in conjunction with Organic PCB TIG)
Stephen Tisdale, Intel Corporation

HFR-Free Leadership Program
Stephen Tisdale, Intel Corporation

HFR-Free PCB Materials 
John Davignon, Intel Corporation

HFR-Free Signal Integrity 
Stephen Hall, Intel Corporation
David Senk, Cisco Systems, Inc.

Pb-Free Component and Board Finish 
Reliability (in conjunction with Organic 
Packaging Substrates TIG)
Houssam Jomaa, Intel Corporation

PVC Alternatives 
Scott O’Connell, Dell
Jim Arnold, Rissa Studios
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Medical TIG
Anthony Primavera, Micro Systems 
Engineering, Inc.

Medical Reliability for MLCCs (Multi-
Layer Ceramic Capacitors)
Jerry Peasley, Micro Systems Engineering, 
Inc.

Optoelectronics TIG
Rick Manderscheid, Cisco Systems, Inc.
Tatiana Berdinskikh, Celestica

Active Cables for Rack-to-Rack 
Applications 

Manufacturing Challenges of High-
Speed Optical Networks 

Optical Lens and Connector 
Cleanliness 
Tatiana Berdinskikh, Celestica

Organic Packaging 
Substrates TIG
Hamid R. Azimi, Intel Corporation

Pb-Free Component and Board 
Finish Reliability (in conjunction with 
Environmentally Conscious Electronics 
TIG)
Houssam Jomaa, Intel Corporation

Organic PCB TIG
John Davignon, Intel Corporation

HFR-Free High-Reliability PCB (in 
conjunction with Environmentally 
Conscious Electronics TIG)
Stephen Tisdale, Intel Corporation

2009 inEMi Council of Members
Agilent Technologies, Inc.
Albemarle Corporation
Alcatel-Lucent
AMR Research, Inc.
ASSET InterTech, Inc.
Boston Scientific CRM
CBA Group LLC
 Hover-Davis
 Universal Instruments
 Unovis Solutions
Celestica, Inc.
Center for Innovative Technology (CIT)
Cisco Systems, Inc.
 Linksys
 Scientific Atlanta, Inc.
Cookson Electronics
 Alpha
 Enthone
  Cookson Electronics – 

Semiconductor Products
Corelis
Dell, Inc.
Delphi Electronics & Safety
Doosan Corp. Electro-Materials BG
Dow Electronic Materials
Elec & Eltek International Company 
Limited 
  Pacific Insulating Material Company 

Limited
Electronic Components Association (ECA)
Elite Material Co., Ltd.
Endicott Interconnect Technologies, Inc. 
(EIT)
Flextronics International 
Foxconn
Georgia Institute of Technology
Guangdong Shengyi Sci. Tech Co., Ltd.
Henkel*
Hewlett-Packard Company
Huawei Technologies Co., Ltd.
IBIDEN CO., LTD.
IHS

Illinois Tool Works
 Speedline Technologies, Inc.
 Vitronics Soltec
Indium Corporation of America
Industrial Technology Research Institute 
(ITRI)
Integrated Electronics Engineering 
Center (IEEC), SUNY-Binghamton
Intel Corporation
IPC–Association Connecting Electronics 
Industries
IST–Integrated Service Technology, Inc.
ITEQ Corporation
Lenovo
MED-EL Elektromedizinische Geräte 
GmbH 
Micro Systems Technologies 
Management GmbH
 DYCONEX AG
  Micro Systems Engineering, Inc.
Nan Ya Plastics Corporation
National Center for Manufacturing 
Sciences (NCMS)
National Institute of Standards and 
Technology (NIST)
Nihon Superior Co., Ltd.
Plexus Corp.
Purdue University
Quanta Computer Inc.
Rambo Chemicals (HK) Ltd.
Sanmina-SCI Corporation
Senju Comtek Corp.
STATS ChipPAC
Sun Microsystems, Inc. 
TechAmerica
Teradyne, Inc.
Test Research, Inc.
Texas Instruments Incorporated
Tyco Electronics Corporation

Joined iNEMI in 2009
* Rejoined in 2009

North America
2214 Rock Hill Road
Suite 110
Herndon, Virginia
20170-4214
Phone: +1 703-834-0330
Fax: +1 703-834-2735

Asia
Room 1409, CIMIC Tower
800 Shang Cheng Road
Pudong, Shanghai, China
200120
Phone: +86 21 5835 3839
Fax: +86 21 5835 9791

Europe
Sandville House
Friarstown, Grange
Kilmallock, Co. Limerick
Ireland
Phone: +353-87-9040-363
Fax: +353-61-351-935

Internet
www.inemi.org
infohelp@inemi.org
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