piezoMEMS Platform for ~ Fraunhofer
various piezo-electric Materials ISIT

D. Kaden", F. Niekiel," S. Fichtner," S. Gu-Stoppel,’ F. Stoppel,’ and B. Wagner'

" Fraunhofer Institute for Silicon Technology ISIT, Itzehoe, Germany
" Corresponding Author: dirk.kaden@isit.fraunhofer.de

INTRODUCTION

In the macro world, the use of piezoelectric materials for various sensor and actuator applications is well established. Especially its ability to generate high
forces at comparatively low power consumption makes the (inverse) piezoelectric effect extremely attractive for MEMS. However, the integration of piezoelectric
materials in form of thin films still remains a challenge.

The mere existence of a certain portfolio of piezoelectric materials is however not the only prerequisite for the manufacturability of complex MEMS devices.
Below, Fraunhofer ISIT presents its meanwhile 10 years+ experience and capabilities on the integration of piezoelectric layers into MEMS fabrication processes for
manufacturing complex devices, e.g., for acoustic, optical and energy harvesting applications. Our aim is to cover the complete development chain including
conception, (FEM) simulation, design, prototype manufacturing, characterization and reliability testing. The piezoMEMS module offers AIN, AIScN and PZT with
deposition, patterning and characterization technologies all embedded in a 200 mm MEMS fab environment meeting industrial requirements. Together with ISIT's
Poly-Si technology module and the (vacuum) wafer level packaging (VWVLP) capabilities a variety of innovative high performance piezoMEMS devices are realized.
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CHARACTERIZATION APPLICATIONS
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With its continuous extension of common process control
and device test methods by piezoelectric characterization
capabilities, ISIT is able to offer a wide variety of test and
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(a) Comparison of ISIT's integrated PZT, AIScN and AIN thin films. (b) Double beam laser interferometer (DBLI) and 4-point-bending setup for combined magnetostrictive and UEnergy harvester
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