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Some- Defiiani ti onsé

A TWG - Technology Working Group
i Develops the roadmap technology chapters
I Presently 21 groups

A PEG i Product Emulator Group

I AVirtual Product o: future product attrib
A Portable / Consumer
A Office / Large Business Systems
A Netcom Systems
A Medical Products
A Automotive
A Aerospace & Defense
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2009/11Product Emulator Groups

Product Emulator

Chair(s) 2009

Chair(s) 2011

Automotive Products

Jim Spall, Delphi

Jim Spall

Medical Products

Anthony Primavera, Boston
Scientific

Anthony Primavera, Micro
Systems Eng.
Bill Burdick, GE Research

Consumer / Portable Products

Susan Noe, 3M

Shahrokh Shahidzadeh, Intel

Office/Large Business System
Products

David Lober, Intel
David Copeland, Sun

David Lober, Intel

Network, Data, Telecom

John Duffy, Cisco

Need Chair

Aerospace/Defense

William Murphy, Lockheed
Martin
Mradul Mahrotra, Raytheon
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Roadmap Development

Product Sector Needs Vs. Technology Evolution

TWGs Product Emulator Groups

Semiconductor Technology

Business Processes
Prod Lifecycle Information Mgmt.

Design Technologies
Modeling, Thermal, etc.

Automotive

Manufacturing Technologies
Board Assy, Test, etc.
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Office / Large Systems
Defense and Aerospace
Medical Products

Comp./Subsyst. Technologies
Packaging, Substrates, Displays, etc.




2011 Technology Working Groups (TWGS)

n
Connectors RF Components & _
- Subsystems Test, Inspection &
Measurement
MEMS/ mmmm Passive Components
Solid State Illumination

Sensors

Large Area, Flexible Electronics Packaging & QP iEtenes

Component
Substrates

Semiconductor
Technology

Ph Itai - -
otovoltaics Mass Storage (Magnetic & Optical)

Ceramic

Substrates — Energy_Storage &
l Conversion Systems
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2011 Preliminary Roadmap Schedule

A 3Q2009: Recruit Product Sector Champions, teams and refine data
charts/Begin 2011 Roadmap Newsletter & send 2009 PEG chapters 8/1/09

A 3/4Q09: Product Sector Champions Develop Emulators
i September 9, 200971 Teleconference with P.E. Group Chairs
I September 17, 2009 Web based meeting TWG/PEG Chairs (key attributes)
I October 9, 2009 - Roadmap PEG Kick-off with PEG/TWG/TC at SMTAI

I January 8, 201017 Web based Teleconference with TC on PEG Emulator review

A200Wo fidoc h,dypmae Exec. Summary emailed to each TWG chair
(Word) 1/4/2010

A Organizing Teleconference with TWG Chairs 1/11/2010:
A February 23-24, 2010 PEG Workshop/TWG Kick-off CA:
I Product Sector Tables Complete i PEG Chapter rough drafts written

I Cross cutissues are initially addressed
A March 19, 2010 European Webinar on Auto, Medical PEG Review




2011 Preliminary Roadmap Schedule - Continued

A April 9, 2010 TC/PEG/TWG face to face chapter status review meeting at
APEX

A May 6, 2010 Telecon With TWG Chairs, Preliminary PEG Chapters Due

A June 1, 20107 N.A. Roadmap Workshop at ECTC, Las Vegas, NV
A June 16, 2010 European Roadmap Workshop i IMEC, Leuven, Belgium

A June 8, 20101 Asian Roadmap Workshop i TPCA, Taiwan

A July 1, 20101 TWG Drafts Due for TC Review

A August 4, 20107 TC Face-to-Face Review with TWG Chairs at TBD
A September 22, 2010 Final Chapters of Roadmap Due

A October , 2010 Council of Members Briefing SMTAI

A October 31, 20107 Edit, Prepare Appendix A-D, Executive Summary
A November 20,20101 Go To fAPress?o

A December 5, 2010i Ship to Members

A April, 20117 Industry presentation at APEX




Ten Contributing Organizations
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Automotive Product Emulator

A Situation Analysis

I Business Issues

A Reduced North American volume in 2009 (worst year in 30
years)

Over capacity in North America resulted in the bankruptcy
of GM and Chrysler

Many assembly plants were closed to adjust to the lower
volume in North America

Per manent shift away from trucKk:

» Reduced content because these vehicles carried high
option content

200 U.S. suppliers permanently closed in 2009
60 U.S. suppliers went bankrupt in 2009




Automotive Product Emulator

I Business Issues

A Western Europe sales tracking at a full-year rate near 14.7 million
units for 2009

I 2010 volume could be reduced to 13.7 million units

»Western Europeds patchwork of
ending

» Germany and Italy have ended their versions
» France and Britain are phasing out theirs

»Spai ndés remains i n place, but
to make much of a difference

I 2008 volume was 15.4 million units

A Japan sales declined to the lowest level in 38 years (2.9 million
units)

A China exceeding the U.S. in auto output in 2009 (12 million units)
I Up 34 percent from a year earlier

INEMI




Automotive Product Emulator

A Increased Corporate Average Fuel Economy to 35.5 mpg by 2016
I Downsizing of engines and increased use of Gas Direct
injection
I Increased use of turbo-charging

I Researchers project 14 million electrified vehicles annually by
2020

» 1.5 million full Electric Vehicles (EV)
» 1.5 million Plug-in Hybrid Electric Vehicles (PHEV)
» 11 million Hybrid Electric Vehicles (HEV)

» Volume will based on operating cost, carbon benefits,
range limitations, cost of fuel and government incentives
for EV sales




Automotive Product Emulator

T Technical Issues

A Shift to Hybrid Electric Vehicles (HEV), Plug-in Hybrid Electric
Vehicles (PHEV), and Electric Vehicles (EV)

i Invention required to reach the battery cost target of $250/kWh
»Todayos c 0o-8$1200kWh 00 O

I Key components that are in need include: power devices, bulk
capacitors, inductors and transformers, cooling structures,
motor drive microprocessors, high current connectors, current
sensors, gate driver ICs, battery management ICs, busbars,
and enclosures.

A Increased use of MEMS in automotive
I Accelerometers
I Gyroscopes
I Pressure
i Air Flow
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Automotive Product Emulator

A 12.3inch reconfigurable displays for the instrument panel
A LED lighting used internal and external lighting
A Connected Vehicle

I Key Drivers: cost, reliability, size
A Cost is still the main key driver for automotive
I Competitive cost will get you an opportunity to win a program
A Reliability is a given in the automotive sector
I Failure to deliver will result in no future business
I Toyota situation will test its loyal customer base

A Size is a benefit because some vehicles having 100 electronic
controllers and space is limited




Automotive Product Emulator

I Chart 2009 vs. 2011 forecast differences
A Circuit board i use of 8 layer with blind vias
A Lower memory prices in 2011 version

A Increased use of MEMS sensors (Identified the types being used
In the emulator)

A The use of 0201 components in the future

AHi gher resolution and | arger displ
for the instrument cluster)

A Nand Flash used for Hard Drive emulation

A Increased use of Built In Self Test (BIST) and Boundry Scan
A Quicker conversion to lead free solder

A Greater thermal demands due to the electrified vehicle

INEMI




Automotive Product Emulator

A Critical (Infrastructure) Issues i

I Identify Paradigm Shifts
A The shift to electrified vehicles
A The connected vehicle
A The use of reconfigurable displays

I Provide Vision of Final Assembly Process
A Varied - dependent on the type of product (sealed underhood
versus unsealed passenger compartment)
I Discuss System Test
A More in depth to eliminate problems in the field
A Example i Toyota Prius brake issue

I Discuss Environmental Issues
A Lead free conversion occurring sooner than expected

INEMI




Automotive Product Emulator

A Prioritized Technology Requirements and Trends: Research,
Development, Implementation

I Components related to the Electrified Vehicle

A Lower cost batteries ($250/kWh)
A Improved thermal interface materials

A Improved power devices, capacitors, inductors, tranformers, battery
management ICs, gate drive ICs

I Infrastructure for Electrified Vehicles
A Limits to energy storage

A Long recharging times
A Updated electrical grid

A Contributors

I Many engineers at Delphi
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Medical Market

A United States
I 65+ year old population = 40M (2009)
A Global

I 65+ year old population will triple by 2050 .. from 516M (2009)
to 1.53B (2050)

I 80+ year old population will increase from 40M (2009) to 219M
(2050)

ACurrently, the U.S. spends 1.7
2009 GDP é 25% of GDP 2015

A It is estimated that current annual spending on medical
devices / electronics is 70 to 100 Billion dollars

INEMI




Variation in Sector

Since the product types within the sector are varied, medical products
were grouped into three general categories.

1) Implanted products (devices implanted in a human body)
A Strict regulatory procedures

A Driven by battery life (low power loss) i this limits the use of certain
components such as DRAM due to high energy consumption

A Validation and traceability
A Long term reliability paramount
A Long development cycles, primary assembly and design by OEMs

2) Portable products (devices that are easily transported)
A Cost parity with consumer / portables
ADynamic market, needs fast response &
A Mixed regulatory environment
A Mostly outsourced assembly and design (SEA)
A Diagnostic Ultrasound in PDA size .. and smaller .. form factors

3) Diagnostic imaging devices and large scale equipment, e.g., MR, CT
A Larger scale (often similar to servers or telecom equipment)
A Often requires thermal management and heat sinking
A Utilizes commercial off-the-shelf components, when available
A Development cycle is shorter than implantables
A Application and design well suited to EMS environment ©

A Often does not require clean room or sterile assembly floor
gadten ez ez e INNEMI
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of Opportunity in Medical Market

EQUIPMENT DIAGNOSTIC

=\[n]e
IMPLANTABLE PERSONAL
FOR
PRODUCTS HEALTHCARE VASCULAR AND
SIS SO SURGERY MONITORING
- - Beating Heart
Pacemakers Diagnostics Bypass MRI
AICDs Glucose AAA Systems Surgery Sonogram
Lead - Minimall EKG, EMG
eads Peripheral Stents Inimally
_ Thermometers _ : Blood
Cochlear devices - Neurovascular Invasive Vein . ?0
Pin and drug Telemedicine Harvesting nalyzer
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DATA TRANSFER AND ANALYSIS
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Medical PEG: 2011 Chapter Focus

Market Environment and Economics Of Medical Electronics Market

A Emerging markets expected to have double digit growth.

A Focus on lower cost diagnostic equipment for developing
nations and rural areas.

A Regional assembly, design and distribution expected to
increase in India and China.

A High Growth of Tele-Medicine using multi functional portable
devices.

A Continued migration from prescriptive to preventive medicine
will drive increase in portable/wearable medical monitoring
devices.

A Unknown business implications and potentially increased
regulatory changes could materialize if health care reform
legislation is enacted.
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A

Another Estimate of Market Size

Overall market is approximately 70B$ (N®h), growing at a predicted 4.1% per year
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A

Market Observations

A Many market size predictions include mostly large scale
diagnostic and system equipment suppliers.

INEMI Medical PEG is not sufficiently represented in market size.

A Revenue from the other market sectors within medical not well
estimated, e.g., implantables

Medtronic
St Jude Medical

Boston Scientific

Biotronik
ELA Group
Cochlear
Med-el
Advanced Bionics
Others

\

> 20+ B$ / year
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Sector Overview

A PEG: missing items, suggested changes, et al.

PCBs: one layer flex is missing, e.g., glucose strips

PCBS: suggest changing from FR4 and state-of-the-art in
technology column to input of actual substrate used.

Reliability: pressure environment missing (hyperbaric chamber and
scuba testing) € iIimplantabl es

Reliability: MRI safe, compatibility
Reliability: bends/folds mechanical robustness

Business: how to capture regional design / manufacturing for point
of use applications.

Business: capture supply chain leaders in component / PCB area.
Maybe a survey of players in each respective market, e.g., who
makes 1000+ Volt caps? Or, whi cl
can be part of PEG, TIG or TWG?

~ INEMI




Trends and Market Drivers in Medical

Increased health awareness and preventive care leading to an
iIncreased demand for diagnostic and imaging systems.

Heal t hcare demands of 78M nUS bab
shortage, global aging, technology expectations

Development of higher power systems capable of higher patient
throughput, higher resolution, and a greater ability to discriminating
Individual tissue types, et al.

Medical video Iimaging é for speci




