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Abstract
As Micro Electro Mechanical Structures (MEMS) are adopted in more and more commercial and industrial
applications some areas look to the nano world for developing technologies. In this paper the two leading
techniques for deep etching of silicon, namely the "Bosch" process and a cryogenically cooled process will
be discussed. We will update the latest results for these techniques and also look at the growing importance
of nano-scale etching of silicon, which can be achieved consistently using the cryogenically cooled process.
The paper will also briefly discuss atomic layer deposition (ALD) and demonstrate the role it can play in
advanced micro and nano devices.
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C. Welham
Worldwide Applications Engineering Manager
Coventor, Paris, France

Abstract
MEMS devices are finding their way into new consumer and industrial application areas and products every
day, many of which are putting unprecedented requirements for functionality and performance on MEMS
developers.
Engineers have then an insatiable appetite for more speed, accuracy and automation in the design process,
and those are the three key areas where Coventor is focusing by developing its MEMS Development
Platform. The platform integrates a process modeling tool and MEMS design tools that allow accurate and
fast MEMS+IC co-design (e.g. in Cadence Virtuoso), system verification in Mathworks/Simulink as well as
manufacturing studies that would otherwise require long build and test cycles.
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Abstract
Compugraphics manufactures 3" to 32" photomasks and possess over 40 years' experience in the
Semiconductor, Photonics and MEMS industries. The company is based in: Glenrothes; Scotland, Jena;
Germany, Fremont California; USA and Austin Texas; USA.
"The Experts Behind the Mask" is an introduction to Compugraphics which will showcase how the company
partner with their clients to understand their requirements and ensure their needs are met. The presentation
looks at Compugraphics approach to manufacturing high yield photomasks and provides insight into how the
organisation is able to offer customers a high level of support.
Michael McCallion, Compugraphics' Business Development Manager, will be explaining how the photomask

manufacturer has evolved from a small business in Glenrothes, Scotland, to the multinational company it is
today. Michael will analyse Compugraphics' approach to customer support and define what makes
Compugraphics different from the competition.
Compugraphics will be discussing how partnering with their clients has allowed the company to offer advice
and help define clients' photomask requirements. The company boasts one of the highest levels of customer
support in the photomask manufacturing industry. Their clients regularly rely on their expertise and
Compugraphics would like to give insight into how they achieve this.
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Compugraphics are experts in photomask design and manufacture. The company works closely with
hundreds of semiconductor, optoelectronics and MEMS companies, and universities throughout Europe and
the USA.
Compugraphics manufactured their first photomask in 1970. The company now has over 40 years'
experience and is based in: Glenrothes; Scotland, Jena; Germany, Fremont California; USA and Austin
Texas; USA.
Compugraphics takes pride in providing clients with not only photomask solutions but also offering an
excellent level of customer support. The company achieve this through partnering with our clients to
understand their needs and ensure the best solution is achieved based our extensive expertise.
Compugraphics manufacture photomasks from sizes 3" to 32" and is the supplier of choice for 300mm TSVs.
This includes working with company's who need help with their photomask design or helping companies
which may not have the best technology get the most out of their tools. Compugraphics work with
companies, who are looking to push the boundaries, however may not have the latest technology, to reach
their full potential.
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Abstract
In this paper we present a surface metrology system developed to fulfill the needs of MEMS industry moving
from lab to production. With this system wafers, chips, PCB or any other device surfaces can be investigated
and paremeters such as TTV, bow or warp can be determined in fully automated routines. In addition high
resolution topography, roughness or profiles for the whole surface can be analyzed. Last but not least thin
film thickness can be measured. An outstanding innovation is the modular multi-sensor technology. Various
optical sensors can be combined for fast and accurate measurements of different features on the same
wafer. A complete vision setup is integrated to get the ability to fully automated surface inspection in
production environments: utilizing a high resolution, telecentric CCD camera in combination with pattern
recognition software enables the system to detect and identify reference marks and to perform Routine,
repetitive measurements on predefined dies and measurement areas in full automation. To fulfill frontend
needs, the metrology system can be integrated to a fully equipped EFEM with wafer handling robot, pre
alignment, OCR, fan Units and FOUP or SMIF ports. Completed are these systems by a professional
SECS/GEM integration.Different metrology tasks, like e.g. the fully automated measurement of topography
data and film thickness data on MEMS wafers can be performed with more than 25 wafers per hour
throughput. Results from fully automated measurements of various Parameters such as total thickness
Variation TTV, bow, warp, roughness, film thickness, step height, pitch, profile, contour, edge structures,
trenches, topography, geometry, coplanarity, critical dimensions and angles will be presented. In addition
new challenges like TSV measurement, nano metrology and multi-layer thickness measurement are
covered.
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Abstract
MEMS have been early recognized for being one of the most promising technologies for the 21st century.
In fact, the MEMS market is growing rapidly, mainly caused by the intensive use of MEMS sensors and
microphones in consumer mobile and handheld devices.
However, also this market is suffering from continuous decline in prices and the industry is looking for ways
how to lower manufacturing cost.
It is forecasted, that MEMS manufacturing will migrate from 150mm or smaller wafer sizes to 200mm in the
next couple of years, which will help reducing cost per good die.
In addition, as the microelectronic packaging comprises a significant portion of overall cost per device, a lot
of research is done in the field of packaging, looking for more efficient technologies like e.g. TSV
interconnects.
Consequently wafer thinning will play an even more important role in MEMS manufacturing, not only to
answer needs for thinnner sensors or for capping sensitive device elements.
Following these market trends, Dainippon Screen decided to offer the multi- purpose single wafer processor
SU-2000 for wafer thinning.
The SU-2000 belongs to Dainippon Screen´s "Frontier Project" product line up, providing solutions for
manufacturing "green" devices.
We will present Dainippon Screen´s single wafer processor SU-2000 and the related enhancements required
for wafer thinning, including thin wafer handling and chucking. In addition we will discuss to which extend
spin parameters are influencing process performance and show results for stress relief Silicon etch.
Finally, an in-situ monitoring system will be presented, offering a controlled etch process by maintaining a
constant etch amount by time based etch rate variation compensation.
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