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Abstract. The rapid development of microsystems technology on one side and the impressive 
progresses in the fields of smart materials and metamaterials on the other side open the 
possibility to create a new field of innovative Smart and Meta -Microsystems or Micro Electro 
Mechanical Systems (MEMS). Smart materials and metamaterials can give to MEMS 
unprecedented properties for sensing and actuation. The potentialities of this new class of 
Microsystems are discussed and put in evidence in this paper starting from recent works of the 
Authors’ group related to piezoelectric actuated Microsystems and to micro-scale 
Metamaterials endowed with band-gap and auxetic properties. 
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1 INTRODUCTION 
In the last decades, there was an exponential growth of research activities in the field of 

smart materials and mechanical metamaterials, see e.g. the two books [1, 2]. Metamaterials and 
metastructures, possibly combined with smart materials, are now being transformed into 
engineering products. In parallel, the world of Micro Electro Mechanical Systems (MEMS), or 
Microsystems [3], has evolved from academic research to a fast growing industrial sector 
representing one of the enabling technology for Internet of Things and for the new industrial 
revolution 4.0. 

The cumulated experiences in the field of smart materials and metamaterials on one side and 
the improvement of fabrication processes in the world of Microsystems on the other side, enable 
a fruitful merge of smart materials and metamaterials in MEMS, thus enabling the creation of 
smart meta-MEMS as a new trend in Microsystems technology [4]. 

As meaningful and recent examples of the use of smart materials in microsystems we can 
cite here piezoelectric actuated micro-mirrors [5, 6], micro-speakers [7, 8], and micro-ultrasonic 
transducers (PMUT) [9 - 12]. 

Micro-lenses [13], metaplates for vibration isolation [14] and auxetic structures [15, 16] are 
innovative recent examples of the use of acoustic metamaterial concepts in microsystems. 
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2 MECHANICAL FEATURES OF PMUTS BEHAVIOUR
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Figure 2 2
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Figure 3 12 19 . 10 .
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3 MICRO-SCALE AUXETIC STRUCTURES
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4 CLOSING REMARKS
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