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Through its MEMS platforms, imec offers prototyping and low 
volume production of MEMS devices. Using the imec SiGe MEMS 
platform allows integrating the MEMS with the driving and readout 
electronics on the same substrate, improving the performances of 
the devices and reducing the dimensions of the packages.

CMoRE MEMS PLATFoRM

TECHNoLoGY

 ABoVE-IC SIGE MEMS PLATFoRM
Imec developed a poly-SiGe-based 
technology for the monolithic integration of 
micro-electromechanical systems (MEMS) 
above CMoS circuitry.  The poly-SiGe 
layers have materials properties which are 
desired for MEMS and can be deposited at 
signifi cantly lower temperatures than poly-Si 
layers. SiGe does not put any restrictions on 
the CMoS circuitry below and is therefore 
very suitable for above-IC microsystems. 
Different SiGe-based integrated MEMS 
applications could be successfully realized. 
Imec is therefore convinced that poly-SiGe-
based technology is indeed a generic MEMS 
technology enabling the realization of highly 
integrated miniature MEMS with improved 
performance. 

METAL AND SoI BASED MEMS
Imec also developed other MEMS 
technologies of stand-alone MEMS based 
on metal (Al and Ni) or SoI technology. 
The metal based technology allowed imec 
developing RF MEMS devices and circuitry 
with state-of-the-art properties. The 
fabricated devices include MEMS switches, 
switched capacitors and fi lters. Imec has 
also expertise in SoI-MEMS fabrication and 
developed different devices starting from 
thin fi lm SoI substrates (e.a. microphones 
and resonators).

MEMS PACKAGING
Zero-level packaging of MEMS is done to 
prevent damage to the fragile MEMS device 
during dicing and assembly, and to ensure 
a good operation and lifetime. Zero-level 
packaging is traditionally accomplished by 
bonding capping dies or a capping wafer to 
the wafer with the MEMS structures.  

Next to die capping, imec has also developed 
an alternative approach based on surface 
micromachining that can be used to process 
a thin fi lm membrane above the MEMS 
device.  After sacrifi cial etching of the 
sacrifi cial layer under and above the device, 
the membrane is sealed to enclose the 
required pressure and atmosphere in the 
cavity. The advantage of this approach is a 
reduced thickness and area of the packaged 
device as compared to the traditional 
approach.

3-D STACKING AND INTERCoNNECTIoN
Imec has built a large expertise in 3D 
stacking and interconnections technology for 
CMoS or memory devices. This technology 
can also be used to improve MEMS device 
performances and reduce systems footprint. 
Microbumps can be used for the fabrication 
of hybrid systems, composed of devices 
fabricated with different technologies (e.a. a 
SoI MEMS resonator or a RF metal MEMS 
on top of an ASIC). 3D technology also 
allows to reduce metal wiring and thus 
reduce parasitic generated by long metal 
interconnects.

CoMPETITIVE ADVANTAGES

Integrating MEMS with the driving and 
readout electronics on the same substrate 
improves the performance of the MEMS, 
allows for smaller packages and leads to a 
lower packaging and instrumentation cost. 

Using the SiGe MEMS module multiple 
times enables multi-layer stacked 3D MEMS 
structures, like micro-motors or integrated 
0-level packaged MEMS devices. 

In addition, the use of an integrated MEMS 
process with CMoS underneath MEMS 
allows for a smaller footprint microsystem 
implementation. 

The SiGe material also shows excellent 
behavior including no creep or fatigue. 
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MORE INFORMATION

For more information, please contact:

Maarten Willems 
Maarten.Willems@imec.be 
Phone: +32 16 28 83 78 
www.imec.be

 

A CMORE MEMS Platform Design kit is 
available on demand for our SiGe MEMS 
platform, including all technical specifications.

The CMORE MEMS platform is part of 
the CMORE initiative. Within CMORE, imec 
develops and implements your ideas and 
concepts into a product or process flow. This 
implies in-house prototyping and low-volume 
production on 200mm wafers. If necessary, 
the requisite manufacturing process can 
be transferred to a high-volume production 
foundry.

 
 
The CMORE MEMS platform, as well as the 
other CMORE platforms, can rely on imec’s 
high-end flexfab facility which is operated 
24/7, runs 130/90nm CMOS, and is fully SPC 
controlled and ISO certified.

01
Cross-sectional view of integrated micro-mirror array, showing the mirrors 
on top of the 6 layers of Al interconnect.

02  
Capacitive RF-MEMS switches packaged with 300µm-thin glass caps with BCB seal.
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