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Integrated MEMS from the past to the future
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Abstract
IMEC is a world-leading independent research center in nanoelectronics ' inductor
and nanotechnology headquartered in Leuven, Belgium. IMEC does
research on semiconductor scaling towards sub-32nm nodes, nomadic
embedded systems, wireless autonomous transducer solutions, biomedical
electronics, photovoltaics, organic electronics, GaN power electronics, and
MEMS.

The MEMS activities at IMEC cover various types of MEMS technologies:
(i) RF MEMS technologies, (ii) an above-IC MEMS integration technology
based on poly-SiGe, (iii) energy scavenging MEMS, and (iv) biomedical
MEMS developments. Next to these, IMEC works on technologies that
allow to package, interconnect or integrate MEMS into systems: (i) a
multilayer thin film (MCM-D) interconnect and integrated passives
technology, (ii) wafer level MEMS capping technologies, and (iii) 3D
interconnection and stacking technologies.

The main research and development strategy in these fields is to realize
MEMS and MEMS packaging base-line technologies platforms. These
base-line technology platforms are the starting point for performing new research projects aiming
for the creating of new IP and know-how to extend the platform capabilities, but also allow the
realization of application oriented projects. In such application oriented or so-called CMORE
projects (“CMORE” refers to “more than CMOS”), IMEC can combine its CMOS processing
capacities together with its MEMS, packaging and interconnect capabilities for the realization of
innovative applications and small series production for customers.
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An overv iew of these techI'lology pl?.tforms, together with examples Pictures from top to bottom, left to right: RF-MEMS switch, 11MPixel
and basic results, will be discussed in the paper. above-IC MEMS micromirrors, vibration energy scavenger, thermal
energy scavenger, wafer level MEMS packaging.
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Integrated MEMS technology from MEMS foundry point of view
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Integrated MEMS R&D using Foundry Service in Taiwan
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Despite the requirements for micro sensors and actuators are diverse in size, performance, and cost. To short the R&D period and reduce
the equipment burden are important issues especially for Taiwan’s companies and researchers. CMOS (Complementary
Metal-Oxide-Semiconductor) integrated MEMS (Micro Electro Mechanical Systems) devices possess the advantages of size miniaturization,
improved sensitivity and electrical routing capability as well as the stable manufacture process conditions. The most famous products
are Texas Instruments’ micro-mirror device and Analog Device’s accelerometer. I MEMS devices can be realized after standard CMOS process
with simply post-process, the MEMS design house could have chance to take the advantages of IC foundries like IC design companies.
There are several commonly used sensing and actuating mechanisms benefited by the integration with CMOS technology. Various fabrication
approaches are introduced to realize the CMOS integrated MEMS devices. Examples including RF switch, tunable capacitor, capacitive
accelerometer and condenser microphone are used to demonstrate the implementation of CMOS MEMS devices.
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Integration Technologies of MEMS, Sensor and Integrated Gircuits
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Anti-sticking technology for high-reliable MEMS devices
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The sealing technology for MEMS
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MEMS : Micro Electro Mechanical System

Chip size:2 mmx 2mm Thickness:300um
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