
• Design (analog and mixed signal design, designs for reliability, functional safety and harsh environments)

• Material and process development for for bulk and surface micromachining, including epitaxy, advanced Si Etch and

piezoelectrical materials

• Development of devices like optical scanners, spatial light modulators (SLM) and acoustic actuators

• Advance packaging and silicon micro patterning and methods of MEMS/NEMS packaging e.g. hermetic glass

packaging, wafer level capping can be offered as mature device technologies.

• Test and characterization of materials and devices (also in harsh environments); nondestructive analysis of materials is

widely possible in excellent quality; Device degradation can be assessed, hetero-integrated systems can be

characterized

• Reliability tests are feasible under multiple stress scenarios. Reliability analysis under different loading is existing
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MEMS Actuators along the value chain
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 Prototyping
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MEMS Actuators along the value chain

Component Design

 Design of 2,5-D and 3-D integrated systems, Analog and mixed-
signal design

Package & System Design

 Design under constraints – functional safety, reliability, harsh 
environment

Design Methods

 Automated design tools for component, module and system 
development 

Design & 
Design 

Methods



MEMS Actuators along the value chain

Materials

 Si, SiGe, Piezo Materials

Processes

 200mm MEMS lines and foundry

 Bulk Micromachining, Surface Micromachining

 Si/Ge Epitaxy, advanced Silicon etching 

Devices and Components

 Spatial Light Modulators, Acoustic Actuators, Microfluidic, Optical 
Scanners

Materials & 
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MEMS Actuators along the value chain

MEMS Actuator Packaging

 MEMS/NEMS integration on CMOS

 Packaging – advanced packaging

 Wet processing, Chip on chip

 Hermetic glass packaging, Wafer level capping

 Microfluidic channels 

Display/RFID/Flex – Packing

 Low temperature processing, extiles and stretchable

Advanced Substrates/ Interposer

 Rigid and flex organic,

 Fan-out molding, PCB embedding

Hetero-geneous
Integration / SiP



MEMS Actuators along the value chain

Materials and Devices

Nondestructive and destructive examination of materials and devices, General test 
of MEMS/NEMS, MEMS test on wafer level, Dynamical/High frequency 
characterization of MEMS and MOEMS, Device degradation

Analysis and Test

automated in-line process monitoring, test of Analog-mixed signal circuits and 
digital circuits, Characterization of hetero-integrated systems,

Reliability

Device and system/package test under multiple stress scenarios, combined load 
testing, lifetime assessments, thermal cycling, Wafer level reliability tests, 
Electromagnetic compatibility tests, thermo-electrical and thermo-mechanical 
reliability.

Characteri-
zation, Test & 

Reliability


