
Some analysts regard the implementation of
the design for manufacture (DFM) approach
in the semiconductor industry during the

’80s as the key to speed up
development cycles for the
high-volume production of
reliable semiconductor
products at low cost. The
overall methodology of
DFM includes DFR (design
for reliability), DFT (de-
sign for test), etc. Some-
times the term DFX is used
as a summary of different
terms. While MEMS uni-
versity researchers might

not have taken DFX approaches into
account in their work, the industry is seri-
ously considering DFX methodologies for
MEMS.

At the request from industry members,
Pittsburgh-based MEMS Industry Group
(MIG at www.memsindustrygroup.org)
focused its 2003 METRIC (MEMS Tech-
nology Roadmap and Industry Congress)
conference on MEMS reliability with its
September 2004 event on MEMS ALT
(accelerated lifetime test). Case studies pre-
sented by high-volume MEMS manufactur-
ers like Roland Mueller-Fiedler from Bosch
and Cleo Cabuz from Honeywell have
shown that MEMS are highly reliable prod-
ucts. The difficulty, however, is to prove this
to the customer since MEMS ALT methods
have not been as developed as in the semi-
conductor industry. Discussions at METRIC
resulted in the request for more research on
failure modes, models for lifetime predic-
tion, standardization, instrumentation, and

exchange of information to result in a publi-
cation of “best practice” examples.

Also, in July 2003, MIG conducted a
MEMS reliability survey to ascertain the
current status of reliability efforts (Fig. 1,
below) and its issues (Fig. 2, above). Over
90% of the respondents said that customers
require a demonstration of reliability; but,
only 50% showed the reliability of their
MEMS device.

In Europe, a consortium of universities,
research labs, and companies is addressing
the DFM topic in an EC (European Com-
mission) funded project called Design for
Micro and Nano Manufacture (PATENT-
DFMM). This network of excellence (www.
patent-dfmm.org) will be funded by the EC’s
Information Society Technologies program
for four years. The project focuses on prob-
lems affecting the manufacturability and re-
liability of products based on micro- and
nanotechnologies be addressed before pro-
totyping and production. This includes DFT,
DFR, package engineering, and design and
modeling. An industrial advisory board led
by STMicroelectronics is overseeing the
project’s work plan to ensure applicability in
industry.

The first MEMS companies “praying the
benefits of DFM” were the design software
suppliers like Coventor, IntelliSense, and
MEMSCAP (now softMEMS) that had built
analysis and optimization enhancements
into their tools at an early stage. Case stud-
ies show that these tools can improve the
back-end process.

Is there a difference in the US and the
European approaches? On both sides of the
ocean, MEMS DFM activities have been ini-

tiated by industry groups—MEMS Industry
Group in the US and NEXUS through its
design modeling simulation in Europe. In
the US, funding has been available to collect
information and keep the discussion process
going while the EC has decided to support a
four-year project with $7.5 million to
approach the major engineering problems.
In the long term, PATENT-DFMM is to pro-
vide direct services to the industry with an
emphasis on small- and medium-sized com-
panies in the form of a one-stop shop. While
METRIC is the US forum for discussing
DFM methodologies, the Europeans have
DFM summer school (first one took place in
Scotland, September 2004) and a set of
NEXUS meetings. Also, cooperation has
been launched via a European delegation to
the METRIC conference and US participa-
tion in the NEXUS meetings.
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Fig. 1. Expected lifetime for MEMS-based devices
with different performance functionalities. Source for
graphics: MEMS Industry Group Survey, Pittsburgh.

Fig. 2. Reliability-related needs in MEMS industry.


