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About MEPTEC

MEPTEC (Microelectronics Packaging and Test Engineering Council) is a trade association of
semiconductor companies and professionals involved in the manufacturing, packaging, assembling and testing of integrated circuits.
Since its inception 35 years ago, MEPTEC has provided a forum for the semiconductor industry
to learn and exchange ideas through our monthly luncheons, conferences, and our quarterly
publications, the MEPTEC Report. With the help support of an Advisory Board consisting of
individuals from all segments of the industry, MEPTEC has, over the years, kept current not just
with with not just semiconductor industry developments, but has expanded its scope to cover
relevant industry segments such as MEMS and medical electronics.

Your Microelectronic
Package Assembly Solution
for MEMS Sensors

Closing the MEMS Sensor Product Life Cycle Gap
from Development to Production
MICROELECTRONIC PACKAGE
assembly is a key part of the $16.5B
commercial MEMS sensor market representing 22% of the market. In terms of
unit growth, the MEMS microelectronic
package assembly market is growing
twice as fast as the IC package assembly
market, but the needs of the entire life
cycle of a MEMS product are not met.
From development of initial manufacturing processes and materials selection, to
prototype development, to environmental
life test qualification, to volume production, SMART Microsystems provides the
lowest overall development time and cost
to satisfy the full life cycle requirements
of MEMS sensor products.
Relatively common MEMS devices—
such as pressure, chemical, and optical
sensors—require custom package development when being integrated into a
sub-assembly for niche applications. And
while many service providers (who focus
on microelectronic package assembly of
ICs) often underestimate MEMS sensor
development projects, SMART Microsystems focuses on microelectronic
package assembly of MEMS sensor
products to appropriately scope projects. This reduces delays and increases
the ability to solve complicated process
issues. SMART Microsystems provides
companies throughout the United States
and Canada with MEMS sensor prototypes and has successfully brought
several new development programs to
production readiness. Customers include
producers, manufacturers, and suppliers
who require microelectronic sub-assemblies for sensor products. With expertise
and a focus on MEMS sensor products,
the SMART Microsystems engineering
team has solved many MEMS process
challenges and understands the nuances
of MEMS sensor product development
needs.

Located in Northern Ohio, SMART
Microsystems opened a new facility with
over 15,000 square feet of ISO 6 (class
1000) and ISO 5 (class 100) cleanrooms.
This state of the art facility, furnished
with flexible equipment capabilities for
assembling a high mix of materials and
products, creates a turn-key solution for
microelectronic package assembly of
MEMS sensors. From prototyping all

MEMS Product Life Cycle Captured at
SMART Microsystems.

the way through market entry, SMART
Microsystems is a single supplier, reducing the total cost of product development. Prototype development and manufacturing capabilities include dicing, die
attach/flip chip, vacuum solder reflow,
wire bonding (ball and fine/heavy gauge
wedge with both wire and ribbon) and
encapsulation (adhesive dispense, lid seal
and parylene coating). Environmental life
testing capabilities at SMART Microsystems include HAST, thermal shock,
thermal/humidity cycling, high temperature storage and accelerated UV durability. Advanced inspection equipment is
comprised of an acoustic microscope,
3D X-ray, interferometer and a scanning
electron microscope (SEM).
Equipment capabilities at SMART
Microsystems deliver manufacturable
and sustainable solutions. As a certi-
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fied ISO-9001 manufacturer, SMART
Microsystems incorporates design-formanufacturing into the initial stages of
development—this decreases process
iterations and reduces time needed as
the product moves into volume production. By working concurrently with the
customer’s design team and suppliers,
SMART Microsystems is able to implement process specifications, design-tocost goals, and on-time delivery objectives efficiently, reducing overall time
and cost. SMART Microsystems applies
this approach to aerospace, industrial,
medical, and other markets and supports
the package format—QFN, DIP, TO-can,
chip-on-board, flip chip, or custom housings—that is needed for the application.
In all situations, incorporating manufacturing objectives early reduces the development time and cost, enabling SMART
Microsystems to scale-up quickly, support volume production, and meet quality
assurance requirements.
SMART Microsystems is located near
Cleveland, in a Midwest manufacturing
hub. Nearby access to an international
airport allows for fast and easy transportation to support medical, aerospace and
other markets that require the high-value,
low-volume applications for MEMS sensors. With a focus on MEMS package
assembly and a certified ISO-9001 status,
SMART Microsystems creates the turnkey solution for customers. Accomplishing the full life cycle requirements of
MEMS sensor products, SMART Microsystems takes a design from prototype,
through qualification, to volume production at the lowest overall development
time and cost.
More information about SMART
Microsystems services can be found at
www.smartmicrosystems.com. ◆

Industrial Controls

Medical Applications

Aerospace Systems

The SMART Advantage.

Lowest Overall Development Time and Cost
SMART PROTOTYPE DEVELOPMENT
As a turn-key solution, SMART Microsystems builds early proof-of-concept samples as well as feasibility studies to help you avoid challenges
that appear early in process development. SMART Microsystems engineering 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/bandwidth, 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 quickly, support low-volume production, and meet your quality assurance requirements.

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.

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

www.smartmicrosystems.com
meptec.org
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MEPTEC Report Newsletter

The MEPTEC Report is published four times per year as a service to MEPTEC members and supporters. The full color publication features articles on cutting edge technology, guest editorials,
industry developments, and other news applicable to major issues surrounding the world of
semiconductor assembly and test.
Our primary goal has been to make the MEPTEC Report a marketing tool for MEPTEC member
companies. Priority coverage is given to member companies’ products, services, and technology development. Advertising in the MEPTEC Report is very cost effective when compared to
other trade journals, and reaches a very targeted audience of loyal readers. With the addition of
a digital edition the MEPTEC Report reaches an ever increasing audience.

MATERIALS

OPINION

(Bonding Condition)
Bonder: Shinkawa UTC-1000
Gas: N2 0.6 l/min.
Die-Pad: Al-0.5% Cu (t=0.8µm)
Capillary: SPT SI (H:25, T:130, CD:38, FA:8, OR:30)
Wire Diameter: 20µm
FAB Diameter: 38µm

US-Power 170

4-Point Probe Measurement Method
R = V/I (R: Resistance V: Voltage I: Current)
ρ = R x S/L (ρ: Resistivity S: Sectional Area L: Length)

Search Level: 120µm
Search Speed: 8.0mm/s
Search Force: 40gf
Bond Force: 40gf
US-Power: 170~230
US-Mode: -2
Pre US-Power: 40
Bond Time: 6.0ms

US-Power 200

US-Power 260

Ag

10.0
8.0
Resistivity (µ? • cm)

to PCC wire, it has a simpler production process and better first bondability
due to softer FAB and less Aluminum
splash. Aluminum splash comparisons
between Silver alloy wire and PCC
wire can be seen in Figure 6.
Silver wire will not be a drop-in
replacement for PCC wire, and the
electrical requirements and bond pad
structure must be evaluated as the
weakness of Silver alloy wire is higher
electrical resistivity. Since Silver alloy
wire resistivity is higher than Copper,
PCC or Gold, potential users must
determine whether the resistivity will
support the electrical requirements of
their specific applications. It should be
noted, the wire suppliers are working
to further improve and lower the wire
resistivity of Silver alloy wire closer to
Gold wire. Wire resistivity comparisons
can be seen in Figure 7.
The main drivers today of Silver
alloy bonding wire are cost savings,
with secondary focus for performance

6.0

5.1

4.0

3.1

2.4

2.3

1.7

3.0
0.0
99% Au

Pd Coated
Cu Wire

99.9% Au

99.99% Au 99.99% Cu

Ag Alloy

Figure 7. Wire Resistivity Comparisons.
Figure 6. 1st Bond (Al-splash).
Category

3D Architectures for Semiconductor
Integration and Packaging

Pd Coated Cu

Ag Alloy

4N Au

4N Cu

Low
High
High
Good
Good
N2H2N2

High
High
Low
Best
Good
N2

Medium
High
Low
Best
Good
Air

Low
Medium
Medium
Good
Poor
N2H2

Au
2.3
320

Ag
1.63
425

Cu
1.69
397

1336
88

1356
101

1234
136

Resistivity
Reliability
Chip Damage
1st Bondability
2nd Bondability
Bonding Environment
Figure 8. Summary of Wires.
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3D ASIP December 11-13, 2013, Burlingame, California
The Technology and Market Landscape for Device
and Systems Integration and Interconnect

This conference provides a
unique perspective of the technobusiness aspects of the emerging
commercial opportunity offered by
3-D integration and packaging—
combining technology with
business, research developments
with practical insights—to offer
industry leaders the information
needed to plan and move forward
with confidence.

Atomic Symbol: Physical Properties
Resistivity (u Ω • cm)
Thermal Conductivity (W/m • k)
Melting Point (k)
Youngs Modulus (GPa)
Figure 9. Wire Properties Summary.

and reliability improvement. It is fairly
easy to switch from Gold wire and
Copper wire since Silver alloy wire
only requires safe and inexpensive
nitrogen gas which is readily available in existing manufacturing infrastructure. Also since Silver alloy wire
has a similar level of productivity as
Gold wire and sufficient second bond
adhesion under almost the same bonding conditions as Gold wire. Silver
alloy wire shows good potential as it
offers several advantages compared to
conventional Copper and PCC wires;
mainly, excellent bonding performance
and reliability. A Wire comparison table
and physical property summary can be
seen in Figures 8 and 9.
To summarize the benefits of
switching from Copper wire to Silver
wire is that Silver wire can meet ball
bonding performance requirements, has
soft FAB and excellent low loop formation while maintaining productivity on
par with Gold wire. Silver bonding wire
has good elongation and breaking load
properties with non existent ‘workhardening’ process issues like copper
wire. (See Figure 11.)
In conclusion it is important to note,
Silver alloy wire may not work for all
applications but it can certainly help
support many application areas where
cost and performance define a product. Silver wire usage is expected to
increase in the next few years in both
the LED and semiconductor industries.
◆
For Customer Using 4N Au Wire
●

●

●

Wire Bond Material
Au Wire

Ag Wire

Bare Cu Wire

Pd Coated Cu Wire

Good Reliability
- Longer HTS Life
Cost Savings

For Customer Using Rd Coated Cu Wire
●

●

For more information visit:
www.3dasip.org

Similar 2nd Bondability
- Wide 2nd Bond Process Window
- Comparable Stitch Pull Strengths

Similar Cost
- More Simplified Production Process
Better 1st Bondability
- Less Al Splash

Figure 11. Benefits of Ag Alloy Wire.
Figure 10. Material Cost Summary.
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A Trillion Sensors in a Decade –
Jobs, Jobs, Jobs and more
Janusz Bryzek, Ph.D.
Vice President, MEMS and Sensing Solutions
Fairchild Semiconductor

IN 2010 I WAS A CO-ORGANIZER OF
an event called the MEMS Technology
Summit that was held at Stanford University. At the event attendees heard a talk that
presented a vision for 7 trillion “sensory
swarms” by 2017. This triggered me to
explore high sensor growth opportunities which resulted in a long research that
uncovered multiple pointers to the possibility of a trillion sensors in the coming
decade.
What was interesting is that the leading
market research organizations didn’t yet
see such growth potential. This reminded
me of 2007, when the explosion of gyroscopes was not forecasted. I came to a conclusion, that only visionaries can “invent”
new applications coming to the market
with an ultrahigh demand for sensors.
Based on the success of the 2010 Summit,
I decided to ask leading sensor visionaries to present their visions at the TSensors
(Trillion Sensor) Summit at Stanford University to be held on October 23-25. Over
40 visionaries have agreed to talk.
Time to market for new sensor technologies historically averaged over 20
years from academic prototypes to high
volume production. Based on my MEMS
startups experience, I believe that accelerated sensor development to support growth
of the sensor market to trillions is possible,
but requires a focused commercialization
effort. This belief was reinforced by a
BSAC/UC Berkeley presentation by Vijay
Ullal (now President, Fairchild Semiconductor) calling for creation of “Cooptition”, or cooperating competitors, jointly
funding development of standard MEMS
processes necessary to support accelerated
growth of MEMS markets from $10B to
an already visible $300B.
Our vision is that the sensor development acceleration will require the following steps:
• “Invention” of new sensor applications likely to enter an ultra high volume
demand resulting from emerging global
38 MEPTEC REPORT FALL 2013

tides such as Abundance1, Mobile Health,
Internet of Things, Context Computing
and others.
• Post-processing the outlined visionary applications to extract sensor types,
supporting those which would require the
development acceleration effort, resulting
in a published TSensors Roadmap.
• Formation of working groups focused
on developing the acceleration strategy for
needed high volume sensor types.
• Executing the acceleration strategy,
which will likely require funding of the
cooperative effort between academia,
industry and Governments, to develop sensors and the required high volume manufacturing infrastructure enabling low cost
(design tools, manufacturing processes and
tools, packaging, testing, etc.).
One of the extremely positive potential
results of this initiative, if materialized, will
be the exponential sensor market growth
resulting in massive creation of new jobs.
Let’s assume an average revenue
per employee in developed countries at
$250,000/year for component companies
and $500,000/year (equal to the 2011 average for the US Nasdaq 100 companies)
for smart systems companies. Let’s further
assume an average selling price of the
wireless sensor node at $0.13 in trillion
units/year volumes, cumulatively representing 0.1% of forecasted 2023 global
GDP. This would then represent a $130
billion 2023 revenue level, translating to
520,000 new direct jobs.
Systems enabled by sensors (including hardware, software, data processing,
data storage, etc.) will create much higher
revenue. So far, sensor cost in very high
volume mobile applications averages about
2% of the system ASP. Assuming this ratio
holds, systems enabled by sensors would
create 50 times higher revenue, or $6.5
trillion. This would create 13 million new
direct jobs.
Typically, the job multiple for indirect
jobs resulting from knowledge workers

has been between 2 and 4 (depending
on region). Assuming conservatively an
estimate of 2, this would result in twice as
many indirect jobs, for a total of 41 million
new direct and indirect jobs in developed
countries.
As a reference, the US created only
1.3M new jobs between 2002 and 2012,
primarily in Government and medical sectors.
As sensor based systems require a hightech work force, the majority of created
jobs will likely be for knowledge workers. An example of a sensor based system
could be Apple’s iPhone 4s, which had the
following breakdown of 2011 selling price:
3% ($14) assembly (China)
32% ($178) components (global)
66% ($368) Apple’s share (US)
100% ($560) selling price
If the iPhone manufacturing/sales
model holds for emerging sensor based
systems, most of the generated jobs would
be for knowledge workers located in the
developed nations. TSensors implementations thus have a potential to overshadow
most other job creating approaches considered by Governments. It may also force
Governments of different countries to compete for these jobs.
One of the most rewarding effects of
a trillion sensors will be life-changing
global advancements and improvements
addressing the world’s biggest problems,
such as hunger, lack of medical care, pollution, lack of water and energy, as well as
improvement of quality of life for all.
Join us at the TSensors Summit to
watch the revolution unfold! Visit www.
tsensorssummit.org for details.
Contact bcooper@tsensorssummit.org
or call 650-714-1570 if you have questions. ◆
1
Abundance: 2012 book by Peter Diamandis and Steve
Kotler, defining abundance as elimination of global
problems such as hunger, lack of medical care, energy,
water and uncontrolled population growth through
exponential technologies, which include sensors.
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CABGA/FBGA
PMIC
Audio Codec
Baseband
Camera Module
RF

SCSP

Memory
Baseband
RF

fcCSP or
TMV® PoP

Application Processor
Baseband
Memory

LGA

Power Amp
RF

MLF®

PMIC
Audio Codec
Power Amplifier
Touch Controller
GPS

WLCSP

PMIC
Audio Codec
Power Amplifier
Compass

FCMBGA

fcCSP

Graphic Processor

PMIC
Combo Chip

Sensor Packages

Cavity
MEMS

LGA

MLF®

Microphone, Pressure, Humidity/Temperature,
Gyroscope, Accelerometer, Fingerprint,
Light, Infrared and Fusion Sensors

Visit Amkor Technology online for the most
current product information and locations.
Packages not shown at actual size. © 2013 Amkor Technology, Inc.

www.amkor.com
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MEPTEC Report Distribution

Print copies of the MEPTEC Report are distributed directly to all MEPTEC members. Additionally,
thousands of bonus copies are distributed at major industry events throughout the year. The
MEPTEC Report is also available as a digital publication distributed at no charge through the
MEPTEC website.
Bonus Event Distribution
All MEPTEC Symposiums and Luncheons
APEX Expo & Conference
ECTC / Electronic Components and Technology Conference
IMAPS Device Packaging Conference & Exhibition
IMAPS International Symposium on Microelectronics
IWLPC / International Wafer Level Packaging Conference
RTI 3D Architecture Conference
SEMICON West
SMTA International Exposition and Conference
SMTA Pan Pacific Microelectronics Symposium & Exhibition

Contact: gedwards@meptec.org
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MEPTEC Report Advertising Rates and Deadlines
Rates are effective with advertising placed in the MEPTEC Report beginning Spring 2016 Issue.
Four Color Rates (per insertion)

Standard Rate

Discounted Member Rate

2 page Technitorial Spread

$2750

$2500

Full page

$1815

$1695

2/3 vertical

$1395

$1245

1/2 vertical or horizontal

$1180

$1070

1/3 vertical or square

$1025

$920

1/4 vertical

$885

$770

1/6 vertical

$350

$250

Black & White Rates

(per insertion)

Standard Rate

Discounted Member Rate

$1180

$1070

2/3 vertical

$925

$820

1/2 vertical or horizontal

$745

$645

1/3 vertical or square

$595

$495

1/4 vertical

$450

$345

Full page

Additional Discounts
A 15% discount will be allowed on pre-paid advertising for four issues or more.
Bleed Charges
No charge for bleed on full-page, 2/3, 1/2 and 1/3 page ads. Bleed not available on 1/4 and 1/6 page ads.
Special Positions
Special positions are available at a premium of 10% of the space rate and include inside front cover,
inside back cover, and back cover.

Deadlines
Spring 2016 Issue

Ad space close: 2/12

Materials due: 2/19

Summer 2016 Issue

Ad space close: 5/13

Materials due: 5/20

Fall 2016 Issue

Ad space close: 8/12

Materials due: 8/19

Winter 2016 Issue

Ad space close: 11/18

Materials due: 11/25

Contact: gedwards@meptec.org
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MEPTEC Report Ad Specifications

Ad Size

Non-Bleed

Bleed

Trim

Full page

7.20 x 9.50 in. (183 x 241 mm)

8.25 x 10.75 in. (210 x 273 mm)

8.00 x 10.50 in. (203 x 267 mm)

2/3 vertical

4.60 x 9.50 in. (117 x 241 mm)

5.25 x 10.75 in. (133 x 273 mm)

5.00 x 10.50 in. (127 x 267 mm)

1/2 vertical

3.45 x 9.50 in. (88 x 241 mm)

4.10 x 10.75 in. (104 x 273 mm)

3.85 x 10.50 in. (98 x 267 mm)

1/2 horizontal

7.20 x 4.60 in. (183 x 117 mm)

8.25 x 5.35 in. (210 x 136 mm)

8.00 x 5.10 in. (203 x 130 mm)

1/3 vertical

2.25 x 9.50 in. (57 x 241 mm)

2.90 x 10.75 in. (74 x 273 mm)

2.65 x 10.50 in. (67 x 267 mm)

1/3 square

4.65 x 4.60 in. (118 x 117 mm)

N/A

N/A

1/4 vertical

3.45 x 4.60 in. (88 x 117 mm)

N/A

N/A

1/6 vertical

2.25 x 4.60 in. (57 x 117 mm)

N/A

N/A

Contact: gedwards@meptec.org
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MEPTEC Report Technitorials – A “Technical Editorial”

Promote your products or services with this unique advertising opportunity. Each MEPTEC Report issue will contain a limited number of “technitorial” features which will highlight different
aspects of technology relevant to assembly, packaging and test. The feature will include a righthand placed full page, four-color advertisement, and a facing full page write-up. Priced at the
low cost of $2,500.00, it is essentially two full pages of advertising for the price of 1-1/2 pages.
What is a Technitorial?
A technitorial is a full page write-up provided by the advertising company that is a complementary technical piece to the full page advertisement, describing the company’s products
or services, non-commercial in nature. It will educate and inform the reader, yet will be subtly
slanted towards the company’s technology by being placed next to the company’s full page
advertisement. The article will not mention the advertising company’s name, but a by-line and
contact information will be allowed.
Contact Gina Edwards at gedwards@meptec.org for availability and to place your order.
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MEPTEC Report 1/6 Page Ad Artwork Production

Promote your products or services with a low cost 1/6 page four-color ad space in the MEPTEC
Report. Rate includes ad artwork, if needed, created using images provided by you (photo and/
or company logo) and your text.
Ad Rates (per insertion)
1/6 page Ad

Standard Rate
$350

Discounted Member Rate
$250

Additional Discounts
A 15% discount will be allowed on pre-paid advertising for
four issues or more.
1/6 Page Ad Specifications
1/6 Page Ad artwork can be produced at no additional
charge from materials supplied by advertisers. Advertiser
should provide one four-color image (either photo or company logo) and one text file. Acceptable electronic formats
are as follows: Photo image or logo files should be provided as eps, tiff, or jpeg files. Images should be at least
300 dpi at the final desired print size for best reproduction
quality. Ad text should be approximately 75 words (or less)
and submitted as a Word document. Please include your
company website URL for inclusion at bottom of ad.
COLUMN

COUPLING &
CROSSTALK
By Ira Feldman
ELECTRONIC COUPLING IS THE
transfer of energy from one circuit or
medium to another. Sometimes it is intentional and sometimes not (crosstalk). I
hope that this column, by mixing technology and general observations, is thought
provoking and “couples” with your
thinking. Most of the time I will stick
to technology but occasional crosstalk
diversions like this one may deliver a
message closer to home.

Measuring Up

SMT, COB, COF, IC ASSEMBLY
SAME DAY, 1 - 5 DAYS TURN
AmTECH is a leading
Silicon Valley provider
for SMT, COB, COF and
IC Assembly.
Gold ball, aluminum
and gold wedge wire
bonding, Automated
Optical Inspection
(AOI) and XRAY.

— SMT ASSEMBLY,
Lead-Free, 0201, uBGA, CSP
— COB, COF, IC ASSEMBLY,
Cleanroom ISO 7 (Class 10,000),
Aluminum and Gold wire
— NPI - PROTOTYPE,
8, 24 to 72 hours turn
— Low to Medium Volume PRODUCTION,
MRP, IPC-A-610 Class 2 and 3,
MIL-STD-883

Your NPI Manufacturing Solution!
Phone (408) 227-8885
Email: info@amtechmicro.com

www.amtechmicro.com

 TAP TO TURN ON. WAIT FOR
it to zero. Step on. I haven’t lost any
weight, still 205 pounds even with all
this exercise and careful eating? Step
off, step back on. 212 pounds. Damn,
wrong answer. Step off, step back on.
206 pounds. Okay maybe the first reading was right. Optimistically record 205
pounds. Does this nightly dance sound
familiar? Not only are bathroom scales
the bearer of bad news, their erratic
behavior may make them one of the
most despised home appliances.
I cannot say that the conversion of
bathroom scales from purely mechanical systems to digital electronics has
increased their accuracy. The precision
of the data has increased moving from
coarse analog dials to digital displays but
scales do not appear to have improved
accuracy or repeatability. Even though
my scale displays weight to the nearest 0.1 pound (precision), the specified
accuracy is only +/- 0.2 pounds. Many
people, engineers included, often confuse
the precision for the accuracy. (See my
blog or this Wikipedia http://j.mp/WWwWbT entry for a refresher on the difference between accuracy and precision.)
I haven’t done an analysis of variance (ANOVA) gauge repeatability
and reproducibility (often shortened to
“ANOVA gauge R&R” or simply “gauge
R&R”) study of my bathroom scales and
measurement techniques, but I just know
the R&R is awful. Perhaps this may be a
good elementary school science project
for my children? In any case, it certainly is not user error… As a statistical
process control (SPC) chart “junkie”, I
plot each of my measurements by hand

in real-time. I’m all for deep statistical
analysis of data, preferably in as close
to real time as possible. There is often
a significant delay between when the
measurement is made and when the statistics are run. By manually charting key
parameters at the time of measurement,
the user gains a “feel” for the data and
insight into the stability of the process
and measurement challenges. Beyond
general optimism, I can pick the most
likely “accurate” value for my weight.
The typical digital bathroom scale is
based upon load cell technology where
the resistance of a strain gauge changes
due to the applied load. Four load cells
are often connected in a Wheatstone
bridge configuration whose resistance
is then measured. From that resistance
the strain can be calculated knowing the
geometry of the strain gauge. This is certainly not terribly complex technology
when compared to modern microelectromechanical systems (MEMS) based
sensors. However, there are plenty of
challenges in designing and producing a
digital bathroom scale especially when
considering the low average selling price
(ASP).
Most MEMS based sensors measure
fundamental forces – acceleration, rotation, and pressure – using miniature
structures that move slightly. This movement results in a minute change to either
capacitance or resistance that can be
measured with high sensitivity electronics and used to calculate the movement.
These sensors in turn provide measurements to calculate meaningful information about objects such as: How fast is
an automobile moving or turning? Are
the tires inflated properly? Sensor fusion
adds a layer of computational intelligence to combine the data from multiple
sensors in order to increase accuracy,
eliminate spurious measurements, and
provide greater insights into what has
just happened. With my bathroom scale,
I provide the “intelligence” to eliminate
bad data.
For inanimate objects, MEMS sensing is fairly straightforward and accurate.
But like measuring a person’s weight,
measuring and providing meaningful
information about people is significantly more complex. Did the wristband
sensor actually measure several steps or
was the user waving their arms? These
measurement challenges may be why
some technologists differentiate types of
sensors as off-body, on-body (wearable),
and in-body (implantable or digestible).
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Most successful MEMS sensors todate are off-body applications typified by
automotive and smartphone applications.
Even though a user may wear a smartphone, the data collected is more about
the motion of the smartphone than the
wearer. Not only is obtaining meaningful
data easier in off-body applications, the
devices may not need biocompatibility
testing or medical regulatory approval.
With few exceptions, many of the
mass marketed MEMS based systems
today have coarse accuracy sufficient
only for sensing large changes. Coarse
accuracy is sufficient for idiot lights
(such as low tire pressure), toys, and
gadgets. I’ve noticed that my global
position system (GPS) watch and sports
measurement application on my smartphone (using sensor fusion of GPS and
MEMS sensors combined with map data)
are always slightly “off” in terms of distance for my bicycle rides. And neither
measures exactly the same as my wheel
based odometer.
The distance difference on these
devices is minor compared to the ~2x
difference in vertical climbing and ~3x
difference between calculated calories.
I could probably design a gauge R&R
study and calibration method between the
devices for distances, possibly for vertical climbing, but what about the calorie
difference? As much as I am interested
in improving my physical performance,
perhaps I am better off enjoying my
bike ride and the half-gallon of ice
cream that the high calorie expenditure data permits. As the demand
for self-awareness and quantification
devices such as activity monitors and
calorie counters grows, a greater number of enthusiasts are likely to push for
increased accuracy. As MEMS sensor
technology improves, market-leading
product companies will find it easier
to supply high accuracy and repeatable
devices at reasonable costs. I look forward to the day when all of my devices
have a much higher degree of correlation
to each other.
As applications move to on-body or
in-body their sophistication, accuracy,
repeatability, and reliability need to
increase significantly. This will permit
many of the devices that are currently
closer to toys and gadgets to become
better diagnostic tools. The desire for
self-administered medical diagnostics,
often envisioned using a smartphone as
the computing and connectivity engine,
comes with significant system performeptec.org

mance challenges. These devices may
start out as “idiot lights” for our body
– i.e. time to see the doctor for “check
engine” – but greater specificity to provide “medical grade” measurements will
be demanded over time. System accuracy
and repeatability will be essential to
detect acute symptoms and prevent false
positives.
Once medical or mission critical reliability is proven for more than a handful
of devices, MEMS will quickly move
from on-body to in-body applications.
At the same time MEMS has the opportunity to move from measurement to
interaction. The unique size of MEMS
may enable multiple measurement points
and/or new therapeutic methods. High
volume MEMS fabrication processes
and packaging technologies that lower
costs will increase the adoption rate
of home or individual centric pointof-care. This greater access to advanced
automated healthcare in non-clinical settings should reduce out-of-control medical spending.
Properly measuring, analyzing, and
adjusting human activity and medical
state are clearly challenging tasks. As a
MEPTEC committee member, I’m looking forward to the upcoming conference
“MEMS-enabled eHealth Revolution”
focusing on sensors, actuators, and architectures that enable advanced healthcare
applications. One particular interesting
area is how biological sensors and actuators may differ greatly from “traditional”
MEMS due to unique requirements of
these “wetware” devices.
If your curiosity includes how to
make these devices work better than
your bathroom scale, I look forward to
seeing you at the conference! As always
I encourage your comments on my blog
http://hightechbizdev.com. ◆
IRA FELDMAN (ira@feldmanengineering.com) is the Principal
Consultant of Feldman Engineering
Corp. which guides high technology products and services from
concept to commercialization. He
follows many “small technologies”
from semiconductors to MEMS to
nanotechnology engaging on a wide
range of projects including product
generation, marketing, and business
development.
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MEPTEC Web Banner Advertising

MEPTEC banner ads are a low cost way to gain exposure for your company while stretching
your advertising dollars. MEPTEC Banner ads start as low as $95.00 per month for a single unit
banner, up $380.00 per month for a quad banner, when purchased on a 12 month contract. All
banners appear in the right-hand column on every page of the MEPTEC website and are positioned on a first-come first-served basis.

Banner Ad Sizes
Single Banner: 120 pixels (w) x 90 pixels (h)
Double Banner: 120 pixels (w) x 180 pixels (h)
Triple Banner: 120 pixels (w) x 270 pixels (h)

Quad Banner: 120 pixels (w) x 360 pixels (h)

Banner Ad Specifications
Accepted in GIF format only, animation permitted. 15K maximum file size for Single unit banner, 30K for Double, 45K for Triple, and 60K maximum file size for Quad banner. Please provide
the URL address for the specific page that you would like to have your ad linked.
Banner Prices
		
1 Month
3 Months
6 Months
12 Months

MEPTEC Member Rate (cost per month)
Single Double Triple Quad
$125
$250 $375 $500
115
230
345
460
105
210
315
420
95
190
285
380

Non-Member Rate (cost per month)
Single Double Triple Quad
$150
$300 $450 $600
140
280
420
560
130
260
390
520
120
240
360
480

Contact Gina Edwards at gedwards@meptec.org to place your order.
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MEPTEC Email Banner Ads

A limited number of MEPTEC Monthly Update Email Banner Ads are now available to MEPTEC
Members only. These banner ads cost $45.00 per month for a single unit banner, or $450.00
for 12 months when purchased on a 12 month contract. All banners appear in the left-hand
column and are positioned on a first-come first-served basis. A maximum of 10 banners will
appear on each Monthly Update email. Current monthly distribution numbers approximately
4500 recipients.

Banner Ad Size
120 pixels (w) x 90 pixels (h)

Banner Ad Specifications
Accepted in GIF format only, animation permitted. 15K maximum file size for single unit banner.
Please provide the URL address for the specific page that you would like to have your ad linked.
Banner Prices

Available to MEPTEC Members Only
			Single Unit Banner

1 Month
12 Months

			$45.00 per month		
			$37.50 per month 		

Contact Gina Edwards at gedwards@meptec.org to place your order.
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MEPTEC Event Sponsorship

MEPTEC offers a variety of event sponsorship
opportunities for its technical symposiums.
Event sponsorship provides a valuable opportunity to promote your company brand
and product or service message to attendees
while supporting your business development
and positioning goals.

MEPTEC PRESENTS
Eleventh Annual

MEMS TEchnology
SympoSium
mEmS-Enabled ehealth Revolution

MEMS and NEMS Based Applications for Emerging
Healthcare Off-body, On-body, and In-body
Participating Companies:
n
n
n
n

Typical Sponsorship Benefits include:

n
n
n
n
n
n

Platinum Sponsor: $3,250 - 3 available per event
• Company name & logo listed as Platinum Sponsor
on all promotional materials, including email and
web promotions
• Full-page black & white ad in event proceedings
• 3 free admissions to symposium
• 1 tabletop exhibit display at event
• Featured as Platinum Sponsor in symposium
proceedings
• 1 CD of symposium proceedings
• Company logo/description displayed on video
screen at beginning of event
• Signage recognition at event
• Exposure in semiconductor industry trade
magazines (deadline restrictions)
• Discount on future MEPTEC Report 1/2 page
or larger, 4-color ad
Gold Sponsor: $2,500 – 5 available per event
• Company name & logo listed as Sponsor on all
promotional materials, including email and web
promotions
• Full-page black & white ad in event proceedings
• 2 free admissions to symposium
• 1 tabletop exhibit display at event
• Featured as Gold Sponsor in symposium
proceedings
• 1 CD of symposium proceedings
• Company logo/description displayed on video
screen at beginning of event
• Signage recognition at event
• Exposure in semiconductor industry trade
magazines (deadline restrictions)
• Discount on future MEPTEC Report 1/2 page
or larger, 4-color ad

MEPTEC Media Kit			

AliveCor, Inc.
BodyMedia, Inc.
BridgeWave Communications
Case Western Reserve
University
Fairchild Semiconductor
Feldman Engineering Corp.
IHS iSuppli
Innovative Micro Technology
KWJ Engineering, Inc.
MC10 Inc.
Diamond Sponsor

n
n
n
n

n

n

n

Mobisante
Proteus Digital Health Inc.
Terepac Corporation
University of California
at Berkeley
University of California
at Irvine
University of Massachusetts,
Amherst
Xsens Technologies

Silver Sponsor

m Ay 2 2 , 2 0 1 3

•

Association Sponsor

SAn JoSE, cAliFoRniA

MEDIA SPONSORS

A SPECIAL ONE-DAY TECHNICAL SYMPOSIUM

Roadmaps
for Multi Die Integration
Strategies and Drivers
SANTA CL ARA • C ALIFORNIA

Presented by

11.14.12

Silver Sponsor: $1,250 – 10 available per event
• Company name & logo listed as Sponsor on all
promotional materials, including email and web
promotions
• 1/2 page black & white ad in event proceedings
• 1 free admission to symposium
• Featured as Sponsor in symposium proceedings
• 1 CD of symposium Proceedings
• Company logo/description displayed on video
screen at beginning of event
• Signage recognition at event
• Exposure in semiconductor industry trade
magazines (deadline restrictions)
Note: Sponsorship pricing and benefits may vary from event
to event. For specific sponsorship details and more information contact Gina Edwards at gedwards@meptec.org.
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MEPTEC Event Exhibiting Opportunities

MEPTEC offers table top exhibit opportunities at its technical symposiums throughout the year.
A limited number of table-top exhibit spaces are available on a first-come, first-served basis.
Each draped table is 2-6 x 6-0. The cost includes a table and chairs, a complimentary table top
sign, company description in the Symposium proceedings, and one complimentary admission
to the symposium. You may use your table to display literature, parts, small pieces of equipment, table top display signs, etc. A table top sign will be provided, but you may also wish to
display a banner or some other appropriate type of sign on the front or top of the table.
Visit the MEPTEC website for currently scheduled events.
For more information contact Gina Edwards at gedwards@meptec.org.
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