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A SPECIAL THANKS TO OUR EVENT SPONSORS

PLATINUM SPONSOR

SMART

MICROSYSTEMS

SMART Microsystems Ltd.
Phone: 440-366-4203
www.smartmicrosystems.com

SMART Microsystems creates turn-key solutions for
microelectronic package assembly challenges to move
MEMS sensor technology from development to pro-
duction. With an engineering team experienced in
manufacturing and state-of-the-art facilities, SMART
Microsystems accelerates the transition of new MEMS
sensor products to market, providing the lowest over-
all development time and cost to satisfy full life cycle
requirements. Visit www.smartmicrosystems.com for
more information about SMART Microsystems capabili-
ties and services.

ASSOCIATION SPONSOR

MEMS & Sensors
Industry Group®

MEMS & Sensors Industry Group
Phone: 412-390-1644
www.memsindustrygroup.org

MEMS & Sensors Industry Group (MSIG) is the glob-
al trade association advancing MEMS and sensors.
MSIG connects the MEMS and sensors supply chain,
champions near-term commercialization of MEMS and
sensors, challenges thought-leaders to visualize long-
term growth opportunities for MEMS and sensors, and
collaborates with partner organizations to improve
standardization. With nearly 200 corporate members
and partners across the globe, MSIG hosts premier net-
working events-MEMS & Sensors Executive Congress™,
MEMS & Sensors Technical Congress™, and MEMS &
Sensors Industry Group Conference Asia-and creates
unparalleled content at Sensors Expo, SEMICON West,
and the Consumer Electronics Show.

WEDNESDAY, MAY 11, 2016

GOLD SPONSOR

ECO-SNOW SYSTEMS

A Division of RAVE N.P., Inc.

Eco-Snow Systems
Phone: 925-606-2000
www.ecosnow.com

Eco-Snow Systems, a division of RAVE N.P, Inc,, has been
in business since 1997 providing advanced, automated
cryogenic dry cleaning solutions to MEMS and MEMS
packaging manufacturers, semiconductor IDM's, virtual-
ly all photomask manufacturers and many other hi-tech
industries. The technology was developed at Hughes
Aerospace for cleaning of optics and satellite systems.
Their patented technology based on cryogenic CO;
aerosol is capable of damage-free removal of particles as
large as 10 microns and as small as sub-40 nm for semi-
conductor devices while protecting the underlying films
and substrates. This technology is a dry process that
leaves no residue, is non-oxidizing, and does not etch
the surface of the substrate. Eco-Snow Systems wel-
comes customers performing demos in our state-of-the-
art class 10 cleanroom located in Livermore, California.

ASSOCIATION SPONSOR

/psemi

SEMI
Phone: 408-943-6900
www.semi.org

SEMIis the global industry association serving the nano-
and microelectronics manufacturing supply chains.
Their 1,900 member companies are the engine of the
future, enabling smarter, faster and more economical
products that improve our lives. Since 1970, SEMI has
been committed to helping members grow more profit-
ably, create new markets and meet common industry
challenges. SEMI maintains offices in Bangalore, Beijing,
Berlin, Brussels, Grenoble, Hsinchu, Moscow, San Jose,
Seoul, Shanghai, Singapore, Tokyo, and Washington, D.C.
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SILVER SPONSOR

@mkor
Technology®

Amkor Technology, Inc.
Phone: 480-821-5000
www.amkor.com

Amkor Technology, Inc. is one of the world's largest
providers of advanced semiconductor assembly and test
services. Founded in 1968, Amkor has become a strate-
gic manufacturing partner for many of the world's lead-
ing semiconductor companies and electronics OEMs,
providing a broad array of advanced package design,
assembly and test solutions. Amkor’s operational base
encompasses more than 5 million square feet of manu-
facturing facilities, product development centers, and
sales & support offices in Asia, Europe and the United
States. Amkor offers a suite of services, including elec-
troplated wafer bumping, probe, assembly and final test.
Amkor is a leader in advanced copper pillar bump and
packaging technologies which enables next generation
flip chip interconnect.

SUPPORTING SPONSOR

E AMERICAN

THE MATERIALS SCIENCE MANUFACTURERE

American Elements
Phone: 310-208-0551
www.americanelements.com

American Elements, global manufacturer of high purity
metals, semiconductors, nanomaterials, sputtering tar-
gets & evaporation materials for optoelectronics, sen-
sors, thin films, & MEMS devices.

» SAN JOSE, CALIFORNIA
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The SMART Advantage.

Lowest Overall Development Time and Cost

SMART PROTOTYPE DEVELOPMENT

As a turn-key solution, SMART Microsystems builds early proof-of-con-
cept samples as well as feasibility studies to help you avoid challenges
that appear early in process development. SMART Microsystems engi-
neering team'’s expertise in MEMS sensor products has solved many of
these challenges.

SMART ENVIRONMENTAL LIFE TEST

SMART Microsystems'environmental life testing identifies reliability issues
early in your MEMS sensor product development. As part of a turn-key
solution, reliability study, or on an as-needed basis for overflow/band-
width, SMART Microsystems can solve your issues before they become a
problem in the field.

SMART MANUFACTURING SERVICES

With the SMART Microsystems investment in state-of-the-art facilities
and an experienced team, we are able to scale-up manufacturing quick-
ly, support low-volume production, and meet your quality assurance re-
quirements.

SMART Microsystems creates turn-key solutions for microelectronic package assembly challenges to move
your MEMS sensor technology from development to production. With an engineering team experienced in
manufacturing and state-of-the-art facilities, SMART Microsystems accelerates the transition of your new MEMS
sensor product to the market.

Call us today at 440-366-4203 or visit our website at www.smartmicrosystems.com for more information about
SMART Microsystems capabilities and services.
ISO9001

SMART T

MICROSYSTEMS

Your Microelectronic Package Assembly Solution for MEMS Sensors
141 Innovation Drive, Elyria, Ohio 44035 - info@smartmicrosystems.com

www.smartmicrosystems.com
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MEMS and Sensor Packaging

Connecting People and Technology

Amkor’s Value Proposition Consumer applications driven by “smart devices”
* MEMS Manufacturing: .
Standard Platforms = Faster Development Smart oh Fitness
— Faster introduction of new products m phone tracker
— Lower development cost
. . MEMS
Dedicated MEMS team Packages
* Constantly updating the MEMS toolbox with Overmolded *"l"’i
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* In-house test development capability L
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Visit Amkor Technology online at www.amkor.com
for current product information and locations.
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Amkor Technology, Inc.
Phone: 480-821-5000
www.amkor.com

Ambkor Technology, Inc. is one of the world’s
largest providers of advanced semiconductor
assembly and test services. Founded in 1968,
Ambkor has become a strategic manufactur-
ing partner for many of the world’s leading
semiconductor companies and electronics
OEMs, providing a broad array of advanced
package design, assembly and test solutions.
Ambkor’s operational base encompasses more
than 5 million square feet of manufacturing
facilities, product development centers, and
sales & support offices in Asia, Europe and
the United States. Amkor offers a suite of ser-
vices, including electroplated wafer bump-
ing, probe, assembly and final test. Amkor is
a leader in advanced copper pillar bump and
packaging technologies which enables next
generation flip chip interconnect.

AmMTECH Microelectronics, Inc.
Phone: 408-227-8885
www.amtechmicro.com

Microelectronics Assembly Technologies in-
cluding Advanced Packaging and SMT
Assembly on PCB, Flex and Ceramic sub-
strates.

AmTECH supports high complexity and
small miniature assemblies from Prototype
to Production. Their Silicon Valley facil-
ity includes 2500 square feet Cleanroom
ISO 7 with on-site Process Development,
Engineering and Manufacturing support.

Advanced Packaging: AmTECH supports pre-
cision Die Attach, Flip Chip, Wire Bond (Au
ball, AuWedge, AlWedge), and Encapsulation
with Glob Top, Dam & Fill and UV materials.

SMT Assembly: Lead-free with 0201, BTC,
QFN, CSP, uBGA and 0.4mm pitch IC and
Connectors. PCB from 0.012" to 0.200" Flex
from 0.004"to 0.010", Ceramic 0.010”to 0.040”
Thickness.
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Chip Scale Review
Phone: 408-429-8585
www.chipscalereview.com

Chip Scale Review is the leading global mag-
azine going into its 18th year covering device
and wafer-level test, assembly, and packag-
ing. While holding true to its founding mis-
sion, as packaging has evolved, so too has
Chip Scale Review, which now also covers
high-density interconnection technologies
including 3D packages, MEMS, and other
wafer-fabricated devices. They are proud to
be part of an industry that has been respon-
sible for many of the major technological
breakthroughs since the “birth” of the inte-
grated circuit.

DeWeyl Tool Company Inc.
Phone: 707-765-1780
www.deweyl.com

DeWeyl Tool provides the finest qual-
ity bonding wedges in the world. Located
in Petaluma, CA (Northern California) in the
Sonoma / Napa wine region, their primary
business is manufacturing wirebond wedges,
die pickup tools, and custom high precision
tooling for the semiconductor, aerospace,
and medical industries. The wedges they pro-
duce are made from ceramic, titanium, and
tungsten carbide, and are used in bonding
aluminum, gold, copper, and platinum wires.

Eco-Snow Systems
Phone: 925-606-2000
www.ecosnow.com

Eco-Snow Systems, a division of RAVE N.P,
Inc., has been in business since 1997 pro-
viding advanced, automated cryogenic dry
cleaning solutions to MEMS and MEMS pack-
aging manufacturers, semiconductor IDM’s,
virtually all photomask manufacturers and
many other hi-tech industries. The technol-
ogy was developed at Hughes Aerospace
for cleaning of optics and satellite systems.
Their patented technology based on cryo-
genic CO; aerosol is capable of damage-free
removal of particles as large as 10 microns
and as small as sub-40 nm for semiconduc-

« HOLIDAY INN SAN JOSE

tor devices while protecting the underlying
films and substrates. This technology is a
dry process that leaves no residue, is non-
oxidizing, and does not etch the surface of
the substrate.

Eco-Snow Systems welcomes customers
performing demos in our state-of-the-art
class 10 cleanroom located in Livermore,
California.

FRT of America
Phone: 408-261-2632
www.frtofamerica.com

FRT of America is recognized as a valued
partner for non-contact, optical metrology
systems. FRT of America serves you by pro-
viding high-quality automated measuring
tools that fulfill your research, inspection and
process verification needs. The MicroProf®
TTV measures wafer thickness, TTV, bow and
warp for full thickness, thinned and bonded
wafers. The WLI Pl sensor is for measuring
high aspect ratio trenches and bumped
wafers and the CWL IR is for measuring
silicon thickness on bonded wafers. The
MicroSpy® Topo DT is a high resolution 3D
profilometer with confocal and interferomet-
ric measuring modes.

Gel-Pak
Phone: 510-576-2220
www.gelpak.com

Gel-Pak develops unique materials for device
handling. The Gel-Pak product line securely
holds fragile components in place during
shipping, handling, and processing. For over
30 years, the ISO certified company has been
an industry leader in guaranteeing safe trans-
port and storage of cutting-edge technolo-
gies ranging from 250um chips to 300 mm
wafers and substrates.

* SAN JOSE, CALIFORNIA
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IEEE

San Francisco Bay Area MEMS & Sensors
Chapter

sites.ieee.org/scv-mems

The IEEE MEMS and Sensors Chapter pro-
vides a forum for networking, learning and
exchanging ideas in a welcoming profes-
sional environment. The Chapter represents
the IEEE Sensors Council in the Santa Clara
Valley, Oakland-East Bay, and San Francisco
Sections. The Chapter covers a wide variety
of topics such as MEMS and sensor design,
MEMS and sensor sub-fields, and MEMS and
sensor applications in automotive, aero-
space, biomedical/healthcare, consumer,
environmental monitoring, internet of things
(IoT), industrial automation, robotics, tele-
communications, etc.

Micralyne
Phone: 780-431-4400
www.micralyne.com

Micralyne is a provider of novel MEMS solu-
tions and architectures for BioMed, Optical
and Industrial Sensor applications. For more
than 30 years, Micralyne has delivered world-
class MEMS sensor solutions used in vari-
ous applications like pressure sensors, gas
sensors, accelerometers, thermal imaging
sensors and optical communications. These
products find application in a number of
industries such as: life sciences, aerospace,
automotive, oil and gas, military, commer-
cial and environment. Micralyne has a com-
plete offering of capabilities to support the
customer’s needs from concept to volume
production. These capabilities include Wafer
Level Packaging — MicraSilQ, discrete packag-
ing, and custom sub-assembly services.

Milestone Technology
Phone: 408-530-8378
www.milestonefalab.com

Milestone Technology is a Failure Analysis
Lab providing services for the MEMS,
Semiconductor, LED, Medical Device, Solar,
Electronics, Nanotech, Disk Drive, Optical,
Coating, Ceramics and Materials industries.
They specialize in Ultra High Resolution

WEDNESDAY, MAY 11, 2016
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SEM, EDX, Quantitative Analysis, Mapping,
Precision Cross-Sectioning, Surface Contami-
nation, FTIR, PCB/BGA Inspection, Dye Pry,
and Metallography.

NextFlex
Phone: 408-797-2212
www.nextflex.us

NextFlex mobilizes companies, academ-
ic institutions, nonprofits, and state and
local governments toward a single goal: to
advance the manufacturing ecosystem for
flexible hybrid electronics (FHE) in America.
NextFlex solicits and funds collaborative
project ideas to address technological gaps
in FHE capabilities. Members receive access
to intellectual property, new product ideas,
and invaluable partnering opportunities.
Join them and become a part of the flexible
revolution.

NTK Technologies
Phone: 408-727-5180
www.ntktech.com

NTK Technologies is a leader in IC Ceramic
Packaging. With global service centers, NTK
offers a wide range of packaging materials
and design services for Opto, FPGA, CPU,
MPU, MCM, RF, CMOS Image Sensors, Hi-Rel,
Satellite, Automotive, LED, and Medical appli-
cations. Optimum package designs for 10G,
40G, and 100G. NTK also offers an advanced
technologies for probe card substrates
including ceramic single thin film and Hybrid
ceramic, copper/polyimide multilayer sub-
strates, among other materials.

Palomar Technologies
Phone: 760-931-3600
www.palomartechnologies.com

Palomar Technologies, a former subsidiary of
Hughes Aircraft, is the global leader of auto-
mated high-accuracy, large work area die
attach and wire bond equipment and preci-
sion contract assembly services. Customers
utilize the products, services and solutions
from Palomar Technologies to meet their
needs for optoelectronic packaging, com-
plex hybrid assembly and micron-level com-
ponent attachment.

+ HOLIDAY INN SAN JOSE

Palomar Technologies Assembly Services,
located in Carlsbad, CA, is the contract as-
sembly, process development, test and pro-
totyping division of Palomar Technologies.
Assembly Services provides process exper-
tise with high-precision die attach, wire bond
and component placement services, offering
its customers an alternative route to meet
complex packaging needs without investing
in capital equipment.

PROMEX Industries
Phone: 408-496-0222
www.promex-ind.com

PROMEX Industries, located in Silicon Valley,
provides one-stop microelectronics assem-
bly, advanced packaging & semiconduc-
tor assembly services to the medical and
bioscience, commercial semiconductor and
military markets. Their renowned technical
staff applies deep materials science expertise
with our uniquely broad process capabilities
to responsively accelerate new products to
market from concept through onshore pro-
duction. PROMEX has a proven track record
for the packaging development, launch sup-
port and volume production of innovative
and complex microelectronics assemblies.
Facilities include Class 100, Class 1000 clean
rooms, integrated SMT/PCBA, development,
assembly and test areas. Supply chain man-
agement and turnkey procurement available.
ISO 13485:2003, ISO 9001:2008 certified and
ITAR registered.

Quik-Pak
Phone: 858-674-4676
www.icproto.com

Quik-Pak is an industry leader in creat-
ing IC packaging and assembly solutions
that accelerate your time to market. Their
advanced assembly techniques and equip-
ment provide the capability to assemble
unique MEMS devices, including chemical,
environmental, and pressure sensors, and
other configurations requiring an air cav-
ity. Quik-Pak also provides a wide variety of
wafer dicing and wafer thinning services for
silicon and composite materials.

» SAN JOSE, CALIFORNIA
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SMART Microsystems Ltd.
Phone: 440-366-4203
www.smartmicrosystems.com

SMART Microsystems creates turn-key solu-
tions for microelectronic package assembly
challenges to move MEMS sensor technolo-
gy from development to production. With an
engineering team experienced in manufac-
turing and state-of-the-art facilities, SMART
Microsystems accelerates the transition of
new MEMS sensor products to market, pro-
viding the lowest overall development time
and cost to satisfy full life cycle requirements.
Visit www.smartmicrosystems.com for more
information about SMART Microsystems
capabilities and services.

SoftMEMS LLC
Phone: 408-426-4301
www.softmems.com

SoftMEMS LLC is the creator of the popu-
lar, powerful, easy-to-use CAD tool suites
MEMS Pro, MEMS Master and MEMS Xplorer.
Software functionalities encompass mixed
MEMS/IC schematic capture, simulation,
optimization, statistical analysis, full custom
mask layout, manufacturing rule verification,
3D model generation and visualization from
manufacturing process descriptions, behav-
ioral model creation and links to 3D analysis
packages.

Sonoscan
Phone: 847-437-6400
www.sohnoscan.com

Sonoscan® provides non-destructive analysis
for process control and quality assurance to
safeguard your MEMS products as it accu-
rately detects defects and process variations.
Sonoscan offers instruments for the laborato-
ry and automated test systems for Front, Mid
and Back-End microelectronics. Including the
C-SAM® AW series for various wafer configu-
rations and the FACTS2™ DF2400™ for scan-
ning MEMS devices in trays.

Sonoscan, the leader in Acoustic Microscopy
(AM), manufactures systems in the USA with
regional laboratories in Asia, Europe and
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the USA for AM inspection services. Their
C-SAM® technologies have set the standard
for 40 years.

TechSearch International
Phone: 512-372-8887
www.techsearchinc.com

TechSearch International was founded in
1987 as a market research and consulting
company specializing in emerging semicon-
ductor packaging trends. Multi- and single-
client services encompass market research,
technology trends, and strategic planning.
Research topics include flip chip, WLP, CSPs,
BGAs, 3D TSVs, multichip packages (MCPs)
such as stacked die CSPs, PoP, and System-
in-Package (SiP), embedded components,
microvia substrates, high-brightness LEDs,
medical electronics, semiconductor packag-
ing and assembly material developments
and markets, and Pb-free manufacturing
trends.

Market forecasts and trends in advanced
semiconductor packaging developments are
available. TechSearch International profes-
sionals have an extensive network of more
than 15,000 contacts in North America, Asia,
and Europe and travel extensively, visiting
major electronics manufacturing operations
and research facilities worldwide.

TECNISCO
Phone: +81-3-3472-6963
www.tecnisco.co.jp/en

TECNISCO is a process service provider of
precision components. They support design
and manufacturing with their “cross-edge”
microprocessing technology. In particular,
their processing is used in the following
fields: structured glass wafers for MEMS pack-
aging, glass microfluidics for drug discovery
and chemical reaction, customized heatsinks
for Laser Diodes and LEDs. They provide
the four following advantages by undertak-
ing several processes as a one-stop solution
partner: maintaining the stability of product
quality, shortening the lead time, provid-
ing better cost-performance products and
services and solving customers’ problems by

« HOLIDAY INN SAN JOSE

crossing their technologies and developing
original products.

About TECNISCO’s “cross-edge” micropro-
cessing: TECNISCO’s original technologies
provide the products which meet custom-
ers' needs best from the viewpoint of qual-
ity, cost and productivity with combined
technologies, crossing five processing tech-
nologies such as cutting, grinding, polishing,
metallization, and bonding.

Tousimis
Phone: 301-881-2450
www.tousimis.com

Tousimis is a globally recognized manufac-
turer of highly reliable CPD systems based
in the Washington, DC area with global sales
and service support. Four decades plus of
CPD experience enables ground breaking
design and patented firsts that have crafted
their technological edge for you. Their CPD
process delicately preserves micro & Nano
3-D structure with reproducibility. Their tech-
nique enables successes for you in the fol-
lowing applications: MEMS / Bio-MEMS /
AeroGEL / Nano Particle / Carbon Nanotubes
/ Graphene / MOF and WHATEVER others you
can imagine. They are honored to be a mem-
ber of the MEMS community.

UBOTIC Company Limited
Phone: +1-852-2691-8688
www.ubotic.com

UBOTIC Company Limited provides advanc-
ed MEMS/sensor and specialty semiconduc-
tor prototype to production with a focus on
low cost open-tool and custom packaging as
well as housing/lid design and fabrication.
They provide packages, lead-frame and sub-
strate design along with fabrication of mold-
ed air cavity QFN package (AQFN), LGA cav-
ity, over-molded QFN, SOIC cavity, stacked-
die, ceramic, custom lids, molded housing,
and SIP. Additional services include both
thermal and electrical modeling along with
package qualification and reliability testing.
The factory is certified in TS16949:2009 and
1SO9001-2008.
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Veryst Engineering, LLC
Phone: 781-433-0433
www.veryst.com

Veryst Engineering, LLC provides premium
engineering services and consulting at the
interface of technology and manufacturing.
Located near Boston, Massachusetts, Veryst
provides services in product design, manu-
facturing processes, and failure analysis to
firms worldwide. They have internationally-
recognized expertise in MEMS and reliability,
and of their more than 50 years of cumula-
tive industry experience in yield, reliability,
and failure analysis, more than 25 of those
years are in the MEMS world. Service is based
on engineering fundamentals - employing
grounded knowledge of mechanics, phys-
ics, and manufacturing to produce practical,
useful results. Their consultants’backgrounds
encompass teaching, extensive publications,
industrial experience, and research.

WEDNESDAY, MAY 11, 2016

EXHIBITOR DIRECTORY

XYZTEC, Inc.
Phone: 978-880-2598
www.xyztec.com

XYZTEC, Inc. offers the most advanced bond
testers on the market. Innovations intro-
duced by XYZTEC include:

1) Rotating Measurement Unit (RMU) that
allows permanently mounting 6 different
sensors that are capable of completing over
30 different test types.

2) Bond test automation with fiducial pattern
recognition.

3) A vision correction system that will identify
wire position through optics and adjust the
stage to the proper test position.

4) Fully automated wafer test system that
can test up to 300mm wafers with auto load/
unload, defect identification and auto grad-

ing.

+ HOLIDAY INN SAN JOSE

Yield Engineering Systems, Inc.
Phone: 925-373-8353
www.yieldengineering.com

Meeting the stringent demands of compa-
nies worldwide, Yield Engineering Systems,
Inc. (YES) manufactures processing equip-
ment with cost-effective solutions for
wafer-level packaging/redistribution layers,
bioMEMS, semiconductor industries and
more. YES manufactures high temperature
vacuum cure ovens, polyimide cure ovens,
silane vapor phase deposition systems, plas-
ma etch and clean tools and vacuum bake/
vapor prime ovens. Their proven applications
include silane substrate adhesion for micro-
arrays, biocompatibility, stiction reduction,
wafer dehydration and surface tension modi-
fication. Designing and building products
that increase yields, extend performance,
and improve processes; all equipment is
engineered, manufactured and tested in
Livermore, California USA. The answer is YES
to quality, flexibility, superior products and
service.
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BIOGRAPHIES

SYMPOSIUM CO-CHAIRS

Matthew Apanius is the President and Managing Director of SMART Microsystems. He has commercial
MEMS product development experience working with applications that include telecommunications,
aerospace, automotive, industrial controls, hand-held displays, biomedical devices, and life science. His
work with academic and government research projects include state-change physics in microgravity,
anisotropic thermal behavior of nanomaterials, and nanomechanical structures for switches and acoustic
wave devices. Prior to launching SMART Microsystems, Matthew was the President of Microfabrication
Solutions, Inc., a successful MEMS prototyping company located in Cleveland, Ohio since 2002. Matthew
was also a co-founder of a medical device start-up company that utilized microsystem technology for the
creation of home-care medical products. He enjoys guest teaching at Case Western Reserve University on
topics of entrepreneurship, engineering management, and intellectual property.

Sean Cahill is currently Director of MEMS Product Engineering at Maxim Integrated Products. Prior to
that Sean was VP of R&D at BridgeWave Communications working on next generation millimeter-wave
systems. Sean graduated with dual BS degrees in ECE/Signals and Systems and Biochemistry/Biophysics
from UC Davis, and MSEE/Solid State Physics from UC Santa Barbara where he fabricated some of the first
surface micromachined MOEMS. Over his many years in industry, Sean has worked for Exxon Research (flat
panel displays), NovaSensor, Teknekron Sensor Development, and was a founder at three MEMS-based
start-ups.

Mary Ann Maher, Ph.D. is the CEO of Soft MEMS LLC. She received her Ph.D. degree in 1989 from Caltech
in the area of semiconductor device modeling. She then moved to the Swiss Center for Electronics and
Microtechnology (CSEM) in Neuchatel, Switzerland. She joined Tanner Research in 1992 becoming the
software architect for their IC design tools. She moved to MEMSCAP in 1999 as an Executive Vice President
and became the company’s CTO in 2001. She founded SoftMEMS LLC in 2004 to address the need for co-
design tools for systems incorporating MEMS sensors, electronics and packaging.

Bettina Weiss is Vice President Product Management and Business Development at SEMI Global Head-
quarters, and is responsible for SEMI's global product management, as well as the association’s engage-
ment in new and emerging technology segments and geographies, to support the diverse needs of SEMI
members and to assess opportunities for member company engagement in emerging markets. Weiss
joined SEMI in 1996 and worked in several Standards positions in SEMI Europe in Brussels, Belgium and at
SEMI’s global headquarters in San Jose, CA. From 2005 to 2008, she was Director, International Standards,
overseeing SEMI’s International Standards Program operations. From 2008 to 2012, Weiss oversaw SEMI’s
global PV activities in PV Group, which later expanded into broader business development in new/emerg-
ing markets and technologies including strategic alliances and partnerships with other organizations.
Prior to joining SEMI, Weiss worked in sales and marketing positions at Metron Semiconductor and Varian
Semiconductors in Munich, Germany. She holds a B.A. in English from the International School for Applied
Languages in Munich, Germany and is a certified translator for Anglo-American Law and Economics.

Steve Whalley is the Chief Strategy Officer, MEMS & Sensors Industry Group (MSIG), where he is leading
efforts to scale the MEMS and Sensors ecosystem for the next decade of explosive growth. He is a former
MSIG board member and 26 year veteran of Intel Corporation with over 30 years in the semiconductor and
MEMS/Sensors industries. While at Intel, he directed strategy for cross platform efforts on sensors, mul-
tiple wired and wireless 1/0 technologies, power management and other initiatives. Moving to Chandler,
Arizona in 1990 from the United Kingdom, Whalley has managed multiple product and technology
development programs in various areas of Intel. He joined Intel in February 1988, working as a European

(continued)
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Marketing Manager in Swindon, England. Whalley earned a Bachelors of Science Degree in Electrical
Engineering, graduating with Honors from the University of Salford, England. He also received a Masters
Degree in International Management from the American Graduate School of International Management
(‘“Thunderbird’), Arizona.

KEYNOTE SPEAKERS

Flavio Bonomi, Ph.D. is a serial entrepreneur, technologist and industry visionary, who helped define
a new computing paradigm - “Fog computing”. Before founding Nebbiolo Technologies, Flavio Bonomi
was the founder and the Chief Technology Officer at loXWorks, Inc., involved in consulting and advisory
roles with a number of large corporations and startups in the field of loT. Prior to loXWorks, Flavio was
a Cisco Fellow, Vice President, and the Head of the Advanced Architecture and Research Organization at
Cisco Systems, in San Jose, California. He was co-leading the vision and technology direction for Cisco’s
Internet of Things initiative. Before joining Cisco in 1999, Flavio Bonomi was at AT&T Bell Labs, with archi-
tecture and research responsibilities, mostly relating to the evolution of the ATM technology, and then
was Principal Architect at two Silicon Valley startups, ZeitNet and StratumOne. He received an Electrical
Engineering degree from Pavia University in Italy, and a Master’s and Ph.D. in Electrical Engineering
degrees in 1981 and 1985, respectively, from Cornell University in Ithaca, New York.

Rob O’Reilly, a former Flight Engineer in the US Navy, joined Raytheon Company in 1982 and managed
one of the largest Environmental test labs in the country specializing in shock and vibration input and
analysis. Rob began his MEMS career with Analog Devices in 1991, first as a consultant, followed by joining
the company in a full time capacity in 1995. Developing the first production Shake test systems enabled
ADI to take on sensing challenges initially in automotive, but ultimately spanned to the full sensing eco-
system. Currently Rob is exploring Smart Ag as a sensor to cloud strategy which has led to the loTomato
project. While at ADI he has led many groups within the MEMS division including MEMS Applications,
Advanced Test, Production Test, Trim and Probe, and Characterization groups. He holds several patents in
MEMS test technologies for accelerometer and gyro and combo test platforms. In 2012, Rob was inducted
into the MEMS Industry Group’s Hall of Fame and continues to serve on their Technical Advisory, Test
Standards and the Accelerated Innovations Subcommittees.

Malcolm J. Thompson, Ph.D., is the Chief Technology Advisor for FlexTech Alliance, where he has shared
responsibility for FlexTech's technical program, and serves as the CEO of the Nano-Bio Manufacturing
Consortium (NBMC), a FlexTech managed organization. Dr. Thompson has over 40 years of experience
in the semiconductor, telecom and display industries and was a founder of FlexTech (then called USDC)
in 1993. Dr. Thompson has served as CEO of several electronics companies, including, dPix, RPO, Vitex
Systems and Novalux. He has received multiple recognitions over his illustrious career, including that of
Tech Pioneer for the World Economic Forum, and has held numerous advisory roles for both industry and
government. He is and has served as a director on several corporate boards, including CDT, LBO, UniPixel
and Photon Dynamics, Inc. Dr. Thompson received his Ph.D. degree at the University of Brighton, Sussex,
where he studied semiconductors.

PRESENTERS

Matthew Apanius is the President and Managing Director of SMART Microsystems. He has commercial
MEMS product development experience working with applications that include telecommunications,
aerospace, automotive, industrial controls, hand-held displays, biomedical devices, and life science. His
work with academic and government research projects include state-change physics in microgravity,
anisotropic thermal behavior of nanomaterials, and nanomechanical structures for switches and acoustic
wave devices. Prior to launching SMART Microsystems, Matthew was the President of Microfabrication
Solutions, Inc., a successful MEMS prototyping company located in Cleveland, Ohio since 2002. Matthew
was also a co-founder of a medical device start-up company that utilized microsystem technology for the
creation of home-care medical products. He enjoys guest teaching at Case Western Reserve University on
topics of entrepreneurship, engineering management, and intellectual property.
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Adrian Arcedera joined Amkor in 1997, and has served in various positions in engineering, package
platform development, supplier and material development, business development and product manage-
ment of Amkor’s Chip Scale Products -- Chip Array® BGA, Tape Array BGA and Stacked CSP. He has worked
on various interconnect and packaging technologies to reduce package sizes, reduce package thickness,
improve package cost, and improve thermal performance of chip scale products. Adrian has been granted
2 U.S. patents. Currently, Adrian is responsible for the business and platform development of MEMS, sen-
sors, and PBGA products that service automotive, industrial and consumer markets/applications. Prior to
joining Amkor, Adrian worked as Materials Engineer for Motorola Philippines, and earned his degree in
Chemical Engineering from the University of the Philippines.

Allen Cowen received the BSCEE degree in electrical and computer engineering from Purdue University
and the MSEE degree from Carnegie Mellon University in 1986 and 1989, respectively. After school he
began working with MCNC on a process simulator. In 1991, he switched to the field of MEMS and began
working on the MUMPs Processes circa 1993. He was a member of the successful startup MEMS company,
Cronos, followed by JDS Uniphase and finally MEMSCAP, INC. He currently leads the MUMPs programs at
MEMSCAP and manages the test department.

Peter G. Hartwell, Ph.D. is Senior Director of Advanced Technology at InvenSense. Peter has extensive
experience in commercializing silicon MEMS products, working on advanced sensors and actuators, and
specializes in MEMS testing techniques. Prior to joining InvenSense, Peter spent four years as Architect of
Motion Sensing Hardware at Apple. Peter also worked as a Distinguished Technologist at Hewlett-Packard
Laboratories. At HP, he was the MEMS lead on HP’s 10 nano-g/rt Hz MEMS accelerometer forming the basis
of HP’s Central Nervous System for the Earth (CeNSE), an early vision of what has become the Internet of
Things. Peter has over 40 worldwide patents on MEMS and sensor applications. He has a B.S. in Materials
Science from the University of Michigan and a Ph.D. in Electrical Engineering from Cornell University.

Babak Jamshidi, Ph.D. is currently Associate Director of Product Technology Marketing at STATS
ChipPAC, leading the MEMS and Sensor Product business development for the Company. Before joining
STATS ChipPAC, he was a Senior Principal at FormFactor Inc., managing the development of advanced
MEMS based wafer probe card solutions. He has over 10 years of experience in semiconductor design
and manufacturing, including extensive experience in the field of microfabrication and wafer processing.
Dr. Jamshidi received his Ph.D. in Mechanical Engineering from University of California, Berkeley and has
several journal and conference publications as well as patented inventions in the field of MEMS.

Amrit Panda is Principal Materials Engineer at Molex LLC. Molex is a provider of total electronic solutions,
headquartered in Lisle, IL. At Molex, he helps define the materials roadmap, and is actively engaged in
exploring and implementing technologies that help enable new applications. In addition he helps in
improving the efficiency of existing high volume manufacturing processes. Prior to Molex, Amrit was part
of Altera’s Power Business Unit (now part of Intel Corp.). While at Altera he helped introduce the first com-
mercial integrated planar magnetic MEMS inductor for power management applications. In his various
positions he has worked closely with device and system designers, to fully leverage process advantages
while developing and defining product specifications. He holds a Ph.D. in Chemical Engineering, is co-
author of a book chapter on electroplated materials in the CRC handbook of nanomaterials and several
technical papers. He is actively involved in the intellectual property community as an agent registered to
practice before the USPTO.

Dino Smajlovic is the Business Development Manager for ACUTRONIC USA Inc. He is the company expert
for inertial sensors testing, including MEMS sensors, and is responsible for developing new and main-
taining key existing business opportunities, pricing and sales budgets, specifically in MEMS, commercial
and industrial markets. Dino has been with ACUTRONIC USA Inc since 2013. Prior to joining ACUTRONIC,
Dino was an Engineering Test Manager for Systron Donner Inertial, a California based manufacturer of
quartz MEMS inertial sensors and systems. His duties included engineering team development, NPI, high
performance inertial sensors, hardware/software testing, and overseeing verification and validation test-
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ing approaches and execution. Dino holds a B.A. in Mathematics from Bethel College, Indiana, Master’s
in Physics from Bowling Green State University, Ohio, and Master’s in Aeronautical and Astronautical
Engineering from Purdue University.

Dean Spicer joined Micralyne in 2006 as a Research and Development Engineer, specializing in Advanced
Wafer Bonding processes (eutectic, fusion and anodic). Following a series of leadership roles and respon-
sibilities, Dean currently serves as Director of Engineering. The emphasis of Dean’s current role is enabling
the development engineers to bring new customer projects efficiently through to manufacturing. He is
also the internal champion of developing process platforms that enable multiple projects to be fabri-
cated from the same processes, saving customers’ time and money. Dean earned a Bachelor of Science in
Engineering Physics and a Masters of Science in Electrical and Computer Engineering from the University
of Alberta.

Marten Vranes is the Director, Consulting Services at MEMS Journal, Inc. where he leads activities for
strategic planning, market intelligence, marketing and business development. Marten has spent over 13
years in the MEMS industry and has a significant track record as an engineer, manager and founder of a
VC-backed startup. His career began in Norway, at SensoNor ASA, where he focused on production ramp-
up for automotive sensors. At the Bay Area start-up, LV sensors, Inc., Marten was responsible for sourcing
the entire multi-million dollar custom final test production line for TPMS sensors. In 2009, he founded
Consensic, Inc. and personally developed several test platforms for MEMS die and final packaged parts.
Marten holds a Bachelor’s Degree in Electrical Engineering (EE) from Agder University, Norway, a Master’s
Degree in Computer Integrated Manufacture (CIM) from Swinburne University of Technology, Australia
and an MBA from the University of Queensland, Australia.
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MORNING KEYNOTE

You Say Tomatoes, | Say Sensors

Rob O'Reilly
Senior Technologist, Automation, Energy and Sensors Group
Analog Devices, Inc.

This presentation will provide a description of the “loTomatoes” effort conceived by Experience Co-Creation Partnership
(ECCP), Analog Devices, Inc. and the MEMS and Sensors Industry Group (MSIG). In addressing the four pillars of earth (Air,
Water, Health and Energy), MSIG hosted an event where the keynote speaker (Francis Gouillart of ECCP) “challenged” the
MEMS component suppliers, “Why isn't the sensor industry more focused on providing global solutions to help with clean
energy, hunger, health, or clean water?”. The project entails working with local farmers, chefs and supermarkets to better
define the problem and identify areas where MEMS and technology could benefit the growing process. ADI created a
reference design that utilizes an ultra-low power approach for a battery operated edge mote connected to the cloud. The
focus isn't just on productivity, yield or margin optimization, but equally on taste. Data, analytics, predictive algorithms,
work flows and harvest schedules all benefit from a small amount of environmental and physical data. Saving tomatoes
from a certain ketchup or pasta sauce death requires farmers to understand the quality/chemistry of the tomato and in
turn convince the distributors that the tomato meets a certain quality standard. An overview/update of the loTomato
project reference platform, gateway approaches and cloud service including the path towards reconciling productivity
and taste will be presented.
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Sensing System Symbiosis

Peter G. Hartwell, Ph.D.
Senior Director of Advanced Technology
InvenSense, Inc.

The MEMS industry has experienced tremendous growth in the past 5 years, driven primarily by the inclusion of motion
tracking devices, among a variety of MEMS-based sensors, in smart phones and other consumer electronic devices.
Growth is expected to accelerate as Internet of Things (loT) devices proliferate enabling the cloud to connect with, and
sense, the ambient world in order to make intelligent real time decisions. The loT promises a new economy built on ser-
vices created by analyzing the data collected from up to 1 trillion smart, sensing “things”. An inherent assumption is that
because silicon integrated circuits are small, low cost, power efficient, and reliable, MEMS sensors can be the same - after
all MEMS are built from the same materials and processes in the same factories. But a mechanical transducer must interact
with the physical world it is sensing and it is this simple principle that forces a significantly different approach to creating
reliable systems. The system developer must deliver “things” with compelling features as payment to the owner for taking
it to interesting locations to be sensed, keeping it powered, and ensuring its connectivity to the cloud. And those who
intend to profit from the new economy must realize that unless those rewards are returned to the roots of the data, to the
system and component creators, innovation will stop and technology will plateau preventing the true potential of the loT
from being realized. The internet of things, poised to be the next layer on the internet, must be a symbiotic system cre-
ated to benefit all whom it touches, from the supply chain, to the users, to the financiers, to the very planet that it covers.
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Optimizing Device, Packaging, Test:
The Art of Fast Tracking a Design to Production

Matt Apanius
Managing Director
SMART Microsystems Ltd.

The exploding new demands for MEMS sensors are resulting in new applications that are emerging every day.
Organizations that intend to exploit this market potential will need to mobilize their program quickly and execute it
without making mistakes. This presentation will discuss how companies who do not necessarily have internal know-how
can gain the knowledge to get the job done properly. Process technologies and solutions, when addressed early on, can
ensure successful integration of design, packaging and testing of MEMS sensors.

MEMS sensors require microelectronics packaging. This is a critical part of the manufacturing process that has to be
developed and, without careful consideration, can create cost over-runs that can kill a program before it gets completed.
Additionally there tends to be at least one element of the design that requires a custom manufacturing process. Therefore
any and all of the custom design elements need to be quickly evaluated and understood.

Innovative product development strategies can be used to avoid the pitfalls of traditional methods. 1) A “test early, test
often” approach to product development creates quicker learning so that more design iterations can be done in less
time. This shortens the overall design cycle. 2) Concurrent engineering, where design efforts are coupled with process
expertise, reduces the cost of product development. This can be leveraged during scale-up in order to optimize tooling
and equipment utilization without excessive cost.

Launching a new MEMS sensor product is expensive and risky. Process expertise in microelectronic packaging is a “must
have”requirement for success. This presentation will highlight some examples of this new approach in a case study where
the first prototypes were built in 90 days and put on test with zero failures. These examples will feature key learning, best
known methods, and a call to action. The lowest overall development time and cost is a necessity for any organization.
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Applications Specific Electronic Packaging (ASEP):
Electronics Packaging Leveraging High Speed
Continuous Manufacturing

Amrit Panda
Principal Engineer
Molex LLC

The need to integrate higher functionality and integration into smaller packages continues to be driven by the addi-
tion of electronic components to every facet of our daily lives. This presentation introduces ASEP — Application Specific
Electronics Packaging. ASEP is a continuous and flexible processing platform capable of integrating different substrates,
functional devices, and features into an interconnected multi-layered, three dimensional packaged solution as defined
by the final application.

This presentation will demonstrate a programmable LED module for automotive lighting with the drive electronics
integrated into a connector. This light module uses 20 fewer process steps, and has the associated benefits of better
component integration, ease of design and lower costs. Continuous manufacturing methods provide cost, and high
volume manufacturing advantages from the outset. Key process technology nodes and custom design elements can be
introduced into existing high reliability manufacturing flows. This mitigates risk by being able to focus on a few key chal-
lenges instead of an all new process flow and minimizes capital outlay constraints.

ASEP aims to address issues such as thermal management, current requirements, shielding, for wireless power, sensors,
MEMS, LEDs and other active/passive devices in a single unified solution. Process expertise is not just a desirable attri-
bute at the design stage - it is a requirement for successful product introduction. Designing and developing electronic
solutions requires vision, and an innovative product development strategy. Our strategy is to concurrently design both
product and process to best leverage existing manufacturing methods to shorten the time to market.

WEDNESDAY, MAY 11,2016 - HOLIDAY INN SAN JOSE - SAN JOSE, CALIFORNIA



14TH ANNUAL MEPTEC MEMS TECHNOLOGY SYMPOSIUM

Fan-Out Wafer Level Packaging Enables MEMS and
Sensors to Meet Future loT Requirements

Babak Jamshidi, Ph.D.
Deputy Director
STATS ChipPAC

The semiconductor industry has an essential role in realizing the promise of a global network of people and devices con-
nected through Internet of Things (loT). Micro-Electro-Mechanical Systems (MEMS) and sensors devices, which enable the
“Thing” sub-segment of 10T, are expected to exceed in performance while remain cost competitive in the face of expo-
nential volume growth. Packaging and silicon fabrication account for more than half of device cost and have a significant
impact on footprint and performance.

In recent years, the scale and performance demanded by the mobile and handheld market have driven advanced packag-
ing technologies to re-invent themselves to meet aggressive specifications while enabling cost reduction roadmaps. As
a result, new trends in advanced packaging technologies are emerging to meet MEMS and sensors requirements for |oT,
where incumbent technologies have been stretched thin.

Although a majority of MEMS and sensor devices will continue to be in mainstream leaded or laminate types of packages,
the disruptive cost and footprint reduction offered by advanced technologies will be quite attractive. In this presenta-
tion, we will review fan-out wafer level packaging (FOWLP) and how it can enable additional values for IoT devices in the
areas of cost reduction and signal integrity that are quite suitable for RF sensors. In addition, we will review how FOWLP
can take miniaturization to the next level and offer footprint reduction for a two-chip sensor solution in loT consumer
applications.
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Advanced WLP Platform for
High Performance MEMS

Dean Spicer
Director of Engineering
Micralyne, Inc.

High performance inertial sensors often require expensive packaging materials to achieve a resonator with high quality
factor. To reduce environmental damping, the MEMS die must be hermetically sealed under vacuum using a ceramic
package. A discrete getter is often added to ensure the reliability of the device over its lifetime. Presented here is an
advanced wafer level packaging platform that utilizes an integrated thin film getter and hermetic wafer bond to eliminate
the need for costly packaging materials and die level processing, while significantly reducing the size of the final compo-
nent. The process platform also includes through silicon vias, enabling electrical connections to the hermetically sealed
device and wafer level placement of a lead-free solder BGA (ball grid array). The end result is a high performance MEMS
die that is ready for direct bonding once singulated.
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AFTERNOON KEYNOTE

End-point Security in loT from the Perspective
of End-to-End Security

Flavio Bonomi, Ph.D.
Founder and CEQ
Nebbiolo Technologies

The success of the Internet of Things will be predicated, to a large extent, on the evolution and deployment of a horizontal
networking, computing, storage and services platform, supporting and enabling multiple vertical applications and use
cases. Key elements of this platform will be a widely distributed and networked set of computing and storage resources,
manifesting as Cloud, Fog, and Endpoint resources.

Fog Computing extends the Cloud Computing paradigm to the edge of the network, thus enabling a new breed of appli-
cations and services. It will also provide rich resources complementing both the Cloud and the embedded Endpoints
in functionality dimensions such as authentication, security and privacy, storage, data management and analytics, and
application support.

The ultimate applications, solving useful use cases for various verticals, will be distributed, and use resources across the
path between Endpoints and Clouds, and will often share the common underlying infrastructure. This distribution of
resources will enable the optimization of where certain functions will be performed, and this task distribution will depend
on the physical, cost, energy, latency, reliability constraints characterizing each end to end application.

Within this architectural perspective, the hardware design of Endpoints, and the software functionality associated to
Endpoints, should be defined with close consideration of the overall end to end architecture, and of the end to end appli-
cations the end point will support. In particular, security is a fundamental end to end attribute of the future loT platform.
The support of Security has to be defined and implemented as an end to end function.

In this keynote we will discuss loT security in this broader, distributed perspective, and focus on the role of the Endpoints

in the support of this critical end to end attribute, presenting a number of innovative technologies which may contribute
to the overall security of loT solutions.
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High Volume MEMS Testing:
Evolution, Challenges and the Future

Mérten Vranes
Director, Consulting Services
MEMS Journal, Inc.

High volume MEMS testing, including calibration and verification of sensor functions, has long been considered costly,
complex and a major barrier to scale. A paradigm shift was needed to cost efficiently test increasing volumes of lower-
cost MEMS devices. The rapid adoption and commoditization of sensors in consumer electronics, and in particular
smartphones, has driven major innovations in MEMS production test equipment and technology. Some are subtle,
like finding the appropriate clamping force for motion sensors to avoid biasing the calibration as a function of exerted
mechanical stress. Others have been more obvious, like increasing parallelism in the form of additional test sites. Many
of these advancements were developed by leading MEMS component providers in close collaboration with test automa-
tion companies. After a period of exclusivity for leading customers, new test solutions are being released to the general
market. There are now readily available systems for high-volume testing of inertial sensors (accelerometer, gyroscope
and magnetometer), environmental sensors (pressure, humidity and ambient light), audio sensors (microphones) and
combo-solutions. Multiple vendors are providing competitive turnkey systems, either as a one-stop-shop or through
partnerships. This presentation will discuss some of the key lessons learned during the evolution of MEMS testing, what
the current challenges are and the implications of a futuristic trillion sensor market.
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Testing Approaches for Characterization and
Selection of MEMS Inertial Sensors

Dino Smajlovic
Business Development Manager
Acutronic USA Inc.

Since 2007, the year first iPhone was released, we have seen an ever increasing utilization of the MEMS sensors in all kinds
of smart devices. Over time, the MEMS technology advancement allowed for utilization of the MEMS sensors for several
different roles, including inertial, pressure, humidity, and temperature sensing, as well as audio and video applications. At
the same time, the complexity of the sensors has gone up as well, in particular with the inertial MEMS sensors. From the
single axis accelerometers and gyroscopes through sensor triads in a single chip, to “combo” sensors with 6 or 9 degrees
of freedom (including 3-axis accelerometers, gyroscopes and magnetometers), today’s integrator is faced with many
choices, in price, size, performance, energy utilization and packaging. Adding to that a large number of manufacturers of
the inertial MEMS sensors it becomes obvious selection process is more complicated than ever before.

While some of the characteristics of the sensors are easily compared (price, size, number of axes, etc.), performance
parameters are typically only partially defined by the manufacturers, and can vary greatly from one to another and over
different environments.

Because the expected use of the products with the embedded inertial sensors (smartphones, wearables, smart helmets,
VR sets, etc.) can vary greatly the best approach to select MEMS inertial sensors is by conducting characterization tests
for a defined set of parameters.

In this presentation we are describing the process of testing inertial MEMS sensors (accelerometers and gyroscopes),
selection of the parameters and choosing test procedures to collect relevant data. Once the data is collected and the
product application is considered selection of the appropriate sensors can be made.

To illustrate these steps we will present a comparison of the 3-axis gyroscopes ACUTRONIC has conducted in our iTS Lab
located in Pittsburgh, PA. The tests were performed over the temperature, to fully characterize performance of the sen-
sors, and parameter definitions were based on the IEEE 2700 Standard for Sensor Performance Parameter Definitions by
the |IEEE Standards Association.
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From Standard Processes
(MUMPs’ - Multi-User MEMS Processes)
to Commercial Success

Allen Cowen
MUMPs Program Lead, Test Department Manager
MEMSCAP Corporation

Since 2003, MEMSCAP has offered four unique integrated MEMS standard processes in PolyMUMPs, SOIMUMPs,
PiezoMUMPs and MetalMUMPs, the only MEMS company in the world who can boast such a variety of low-cost MPW
services and easy, fast, and an inexpensive pathway to volume production. MUMPs has delivered over hundreds of thou-
sands of devices to different user groups from the academic, commercial and government sectors worldwide. Results
from these devices have provided detailed proof-of-concept data for use in graduate theses, published conference papers
and, most importantly, advanced commercial product development. Results from these devices have provided detailed
proof-of-concept data for use in graduate theses, published conference papers and, most importantly, advanced com-
mercial product development.
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Standardization of Packaging
for the Internet of Things

Adrian Arcedera
VP MEMS/Sensors
Amkor Technology, Inc.

The basic building blocks for the Internet of Things have been around for more than two decades. Connectivity, memory,
microprocessors and microcontrollers have all benefited from using standard IC packaging platforms, except for MEMS
Sensor/Devices. MEMS devices are not standard integrated circuits. The creative wafer fabrication techniques gave birth
to Si-based transducers and actuators that respond to or interact with external or environmental stimulus. At the onset
of MEMS packaging, cost and package form were not primary considerations in solving end market applications. This
created a broad variety of package form factors for almost every application and end market.

As the loT market grows and transitions into high volume production, the drive towards sensor fusion, integration and
IoT module assembly will become more critical. Assembly packaging and test standardization will be needed to offer
cost competitive solutions without sacrificing performance. Among all of the devices necessary for the loT to be success-
ful, none is more “sensitive” than the MEMS/Sensor device. The requirement of “controlling stress to the MEMS structure,
while allowing stimulus to pass through” remains the same whether the packaging solution is a discrete package like
MicroLeadFrame® (MLF®), a Land Grid Array (LGA) or an loT module.

A standard platform will open opportunities to combine MEMS/Sensor devices with microcontrollers, memory and
connectivity at the package level instead of at the silicon level. The resulting loT/Sensor module can be delivered with
a shorter design to manufacturing cycle time, smaller footprint and lower packaging cost than the current discrete
packaging solutions. Additionally, the standard platform provides the necessary flexibility and customization to support
multi-MEMS/Sensors on the inside, while keeping a standard footprint outside to maintain maximum compatibility dur-
ing assembly, final test and surface board mount.

The discrete MEMS/Sensor devices are aligning to standard packaging platforms, and the same action needs to happen

in the loT/Sensor module in order to achieved successful commercialization. What will you integrate in your loT module?
Will you need a shield or an antenna or both? These questions and more will be addressed during this presentation.
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CLOSING KEYNOTE

Building the Future:
NextFlex’s Collaborative Environment to
Advance the Flexible Hybrid Electronics Ecosystem

Malcolm J. Thompson, Ph.D.
Chief Technology Advisor, FlexTech Alliance
and
CEO, Nano-Bio Manufacturing Consortium (NBMC)
Director of Commercialization, NextFlex

Flexible Hybrid Electronics (FHE) products are growing dramatically over an incredibly diverse range of applications, such
as medical patches continuously monitoring chronically ill patients, soldiers in combat, firefighters, pilots, and premature
babies, as well as structural health monitors, soft robotics, prosthetics, and more. The technology and processes are
reaching advanced levels of maturity. The biggest challenge going forward is advancing the manufacturing readiness
of these materials and processes. This presentation describes the status of NextFlex and how it is developing the FHE
manufacturing ecosystem through collaboration among companies, academic institutions, nonprofits, and state and
local governments.
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About MEPTEC

MEPTEC is a trade association of semiconductor companies and professionals involved in the
manufacturing, packaging, assembling and testing of integrated circuits. Since its inception
over 30 years ago, MEPTEC has provided a forum for the semiconductor industry to learn and
exchange ideas through our monthly luncheons, conferences, and our quarterly publication,
the MEPTEC Report. With the support of an Advisory Board consisting of individuals from all
segments of the industry, MEPTEC has, over the years, kept current not just with semiconduc-
tor industry developments, but has expanded its scope to cover relevant industry segments
such as MEMS and medical electronics. For more information about MEPTEC events and
membership please visit www.meptec.org.
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