Built-In Self-Test (BIST)
Chair: Zoe Conroy, Cisco

® Develop and promote the adoption of
chip BIST at the board/system level.

® Encourage IC suppliers to provide
standard chip BIST interfaces.

® Encourage ATE/instrument providers
to develop products based on existing
related standards for BIST design.

® Phase 1: Survey re: current BIST
capabilities and future requirements.

® Phase 2: Identify BIST technologies that
can be migrated to board/system level.

® Phase 3: Develop guidelines and
recommendations.

Conroy
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Structural Test of External
Memory Devices (new initiative)
(Boundary Scan Adoption, Phase 2)

Chair: Phil Geiger, Dell
Co-chair: Steve Butkovich, Cisco

® More than 80% of board test engineers
struggle to implement boundary scan-
based connectivity testing on memory
devices with no on-chip testability.

m Structural inspection and test methods
cannot deliver the required coverage.

® Several factors make structural test of
external memory devices a “crisis in
waiting:”

e Loss of standard test point access due
to circuit density and signal integrity
concerns.

» Memory signal/speed timing
requirements exceed capability of test
equipment.

» No "test mode” designed into memory
devices to allow easy, straightforward
generation of a structural test.

® This new initiative proposes to:

« Evaluate current and potential solutions.

* |dentify technology gaps for structural
test of memory devices.

» Determine current and future best
practices for structural test of memory
devices.

e Increase industry awareness of this
issue.

e Increase industry awareness of P1581
and P1687.

Butkovich

12



Test Strategy Model Update
(new initiative)
Chair: To be determined

® Update and improve the original INEMI
Test Strategy Cost Model (released in
2003) to enable the user to understand
the impact of selecting a particular
manufacturing test strategy.

® Survey industry to determine application
status of current model. Update the
model and/or develop a new model
based on survey input.

® Develop a globalized test strategy
model that will be useful throughout the
electronics industry.

B Organic PCB TIG

Chair: John Davignon, Intel

HFR-Free High-Reliability PCB
(in conjunction with Environmentally
Conscious Electronics TIG)

Chair: Stephen Tisdale, Intel

® This project is a follow-on to INEMI's HFR-
Free PCB Material Evaluation Project.

® |t is identifying technology readiness,
supply capability and reliability
characteristics of HFR-free alternatives to

PCB materials and assemblies, based on

the requirements of the high-reliability

market segment.
® The team is testing six HFR-free materials
to characterize viable materials.

» Three test vehicles developed (18- and
24-layer material evaluation boards and
20-layer assembled boards).

* Includes one-ounce and two-ounce
Cu planes.

Tisdale
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Environmental Focus Area

B Environmentally
Conscious Electronics TIG
Chair: Scott O'Connell, Cisco

Analytical Tin Whisker Test

Chair: Richard Parker, Delphi
Co-Chair: Peng Su, Cisco

® This project is addressing the lack of
understanding about the mechanisms
for tin whisker formation and of the
relationship between test conditions and
use conditions.

® The team plans to identify a direct
characterization test method for tin films
— such as local or global film texture or
stress measured by x-ray diffraction —
that identifies the propensity for whisker
formation.

® The goal is to establish a faster, physics-
based test method for whisker formation
and provide an updated recommendation
to the two existing JEDEC tin whisker
standards. Such a rapid, definitive test
method would help create a supply base
of less whisker-prone components.

® This project is in its final phase of
experiments and analysis and is scheduled
to be completed in December 2010.

Parker
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Eco-Impact Evaluator for ICT
Equipment

Co-chairs: John Malian, Cisco; Tom
Okrasinski, Alcatel-Lucent

Develop a tool to more easily derive
key eco-environmental information for
ICT (information and communication
technology) equipment and assets.
Phase 1 is identifying the framework Okrasinski
methodology (e.g., equipment categories,

common component types, eco-impact

parameters, data sources, etc.) necessary

to develop an evaluator tool that will

meet the ICT industry’s needs for such

information.

Phase 2 will develop the eco-impact

evaluator tool.

Malian
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HFR-Free Leadership Program
Chair: Stephen Tisdale, Intel

® Organized to identify the feasibility of the
supply chain to support OEM/ODM/EMS/
supplier transition to halogenated flame
retardant (HFR)-free materials.

® Activities are focusing on conversion
to HFR-free, ensuring that solutions are
based on sound science and do not affect
product quality or reliability.

® |n 2009, the group released a position
statement defining “low halogen” in
an effort to move the industry toward
a common definition, thus enabling
development of compliant material sets.

® Two projects have been launched under
the HFR-Free Program: HFR-Free PCB
Materials and HFR-Free Signal Integrity
(see following descriptions).

HFR-Free PCB Materials
Chair: John Davignon, Intel

® Define material set parameters and
test conditions for all relevant market
segments.

® [dentify key electrical and mechanical
characteristics of commercially viable
HFR-free PCB materials.

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

® Publish a set of material guidelines.
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HFR-Free Signal Integrity

Chair: Stephen Hall, Intel
Co-chair: David Senk, Cisco

® Characterize the electrical properties
of candidate HFR-free PCB materials,
primarily Dk and electrical loss, over a
range of environmental conditions and
resin contents.

® |dentify compatibility of candidate
materials for various defined application
spaces.

m Design test vehicle(s), validate test
methodologies (leveraging existing
industry standards where possible), and
test available materials.

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

PVC Alternatives Project
Chair: Scott O’'Connell, Cisco

m Assess electrical and mechanical
properties as well as environmental and
safety aspects of PVC alternatives for
power cord sets.

® Phase 1. Conduct environmental lifecycle
analysis of PVC and PVC-free alternatives
for detachable US desktop power cord
sets.

m Phase 2: Test performance of select PVC-
free materials.

Senk

O'Connell
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Energy Focus Area

INEMI has addressed energy-related technologies in our roadmaps,
with chapters on energy storage systems, photovoltaic energy
conversion and solid state lighting. Significant challenges remain

in order to develop competitive high-volume approaches to green
energy sources, and INEMI has formed the Energy Task Force to
help us develop a strategy for industry collaboration on alternative
energy technologies. Although this work is in its early stages, we
have begun to define the likely scope of INEMI collaborations in this
area:

® Focus will be related to electronics technology/volume
manufacturing.

® Primary emphasis will be on “balance of plant” (e.g., support
electronics for energy conversion) rather than energy conversion
itself.

® Build from current roadmap knowledge.

® | everage INEMI expertise in areas such as reliability assessments,
systems integration, supply chain development, regulatory
requirements, etc.

® Fducate and position the electronics industry to participate in this
nascent industry.



Medical Electronics Focus Area

B Medical Electronics TIG

Chair: Anthony Primavera, Micro Systems
Engineering

Medical Reliability for MLCCs

Chair: Jerry Peasley, Micro Systems

Engineering

® This project was organized to determine
accelerated life test methods of long-
term leakage and break-down failures of
MLCCs (multi-layer ceramic capacitors).

® Fabricated test vehicle and populated with
functional MLCCs from three suppliers;
tested for reliability.

m Fixtures, test equipment, cables and
peripherals created by NIST.

m NIST collected data, identified failures and
worked with suppliers to provide failure
analysis.

® INEMI| MLCC project team guided NIST
data analysis efforts to determine key
test methods to support high quality and
reliability needed by the medical device
industry.

Primavera

Peasley
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Medical Substrates
Chair: Thomas Jacob, DYCONEX
® This project plans to investigate

characteristics of substrates used for
implantable medical electronics and other
life-critical devices.

Identify and analyze specifications for
substrates used in these type devices and
determine if there are gaps that need
further attention.

Investigate the effects of feature size,
harsh cleaning, bend radius cracking and
mechanical fatigue, and low strain-stress
high cycle fatigue on flexible circuits.
Develop guidelines to assist
manufacturers in better defining
specifications for the substrate materials,
board architectures and design rules used
in implantable medical devices.

Jacob



Optoelectronics Program

B Optoelectronics TIG

Chair: Rick Manderscheid, Cisco
Co-chair: Tatiana Berdinskikh, Celestica

Optical Device Inspection &
Cleaning Program FAN
(new initiative) Berdinskikh
Chair: Tatiana Berdinskikh, Celestica
Co-chair: Beth Coviello, Cisco

® This program will collaborate with the
International Electrotechnical Committee
(IEC), Telecommunications Industry
Association (TIA) and IPC to develop a
cleanliness standard.

® |t will also focus on improving the
cleaning process and prevention of fiber
end-face contamination.

® Four new initiatives are being organized as
part of the overall program (see following
descriptions).

Receptacle Lens Cleanliness
Inspection Criteria

(new initiative)

Chair: Christine Chen, Avago Technologies

® The primary goal of this initiative is
to develop a method to determine
the effect of lens contamination for a
given transceiver module with lensed Chen
receptacles using a set of disclosed design
parameters such as wavelength, lens-fiber
distance, effective optical area, etc.

m Standardized inspection criteria have not
been developed for transceiver modules
with lensed receptacles because — unlike
receptacles with fiber stub — lensed
receptacles vary significantly in design
(which is proprietary), technology and
material composition.




Impact of Connector Particle
Thickness (new initiative)
Chair: David Fisher, Tyco Electronics

® The goal of this project is to better

understand the impact of particle
(contamination) thickness on the end-face
of fiber optic connectors.

Previous work by INEMI showed that end-
face contamination increased insertion
loss and decreased return loss (increase

in reflectance). This is typically the result
of contamination being directly over the
fiber core(s). However, the INEM| team
discovered that — in some cases — the
contamination surrounded the core but
did not obstruct the optical path.

Other research has shown that end-face
separation (air gap between two fiber
cores), insertion loss and return loss are
associated with longitudinal separation.

Fisher ,

® This group will attempt to measure
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particle height to understand the amount
of fiber separation and relate the resultant
optical performance to the theoretical
Fabry-Perot effects due to fiber separation
for each of four wavelengths (1310, 1490,
1550 and 1625nm).



Impact of Contamination and
Scratches on 40G Optical
Signal Transmission

(new Iinitiative)

Chair: Tatiana Berdinskikh, Celestica

® This initiative will investigate the impact
of different levels of contamination and
polishing scratches on 40G optical links.

® Experiments will determine whether
40G optical transmission links are more
sensitive to contamination than 10G and
low data transmission.

m The collected data potentially can be
used to develop connector end-face
cleanliness criteria for 40G applications.

Cleanliness Methodologies for
Receptacles and Connectors
(new initiative)

Chair: To be determined

® |nvestigate the viability of using a vapor
degreaser to facilitate bulk cleaning of
optoelectronic devices to improve both
component and system reliability.

® This process could be used in
manufacturing as well as for return and
repair operations.

® As the value of optoelectronic devices
increases with bandwidth growth, this
process will help manufacturers protect
and recover their product investments.
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Contact Us

North America

2214 Rock Hill Road, Suite 110
Herndon, VA 20170-4214
USA

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

24

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



International Electronics Manufacturing Initiative
Herndon, Virginia USA

Pudong, Shanghai, China

Limerick, Ireland

infohelp@inemi.org www.inemi.org





