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Claims 

 

1. MEMS comprising:  

 

 a diaphragm;  5 

 

 a stroke structure coupled to the diaphragm; and  

 

 at least two piezoelectric actuators coupled to a plurality of mutually spaced-apart 

contact points of the stroke structure via a plurality of mutually spaced-apart con-10 

necting elements;  

 

 the at least two piezoelectric actuators being configured to cause a stroke move-

ment of the stroke structure so as to deflect the diaphragm; and  

 15 

 wherein each of the at least two piezoelectric actuators is connected to at least two 

mutually spaced-apart contact points of the stroke structure via at least two mutu-

ally spaced-apart connecting elements.  

 

2. MEMS as claimed in the previous claim, wherein the plurality of mutually spaced-20 

apart connecting elements are connected to a plurality of mutually spaced-apart 

contact points of the at least two piezoelectric actuators.  

 

3. MEMS as claimed in any of the previous claims, wherein the stroke structure 

spans, perpendicularly to a direction of the stroke movement, an area which corre-25 

sponds to at least 30 % of an area of the diaphragm.  

 

4. MEMS as claimed in any of the previous claims, wherein the stroke structure is 

coupled to the diaphragm via a plurality of regions arranged in a distributed man-

ner.  30 

 

5. MEMS as claimed in any of the previous claims, wherein a cross-sectional area of 

the stroke structure that is perpendicular to a direction of the stroke movement of 

the stroke structure is smaller than a sum of piezoelectrically active actuator areas 

of the at least two piezoelectric actuators.  35 
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6. MEMS as claimed in any of the previous claims, wherein the stroke structure com-

prises a plurality of stroke bodies.  

 

7. System comprising:  

 5 

 a MEMS as claimed in any of claims 1 to 6; and  

 

 a  control means configured to control the at least two piezoelectric actuators of 

the MEMS;  

 10 

 the MEMS comprising at least one piezoelectric position sensor configured to pro-

vide a sensor signal dependent on the deflection of the diaphragm; and  

  

 the control means being configured to control the at least two piezoelectric actua-

tors of the MEMS in a regulated manner on the basis of the sensor signal. 15 

 

8. Utilization of the MEMS as claimed in any of claims 1 to 6 for sound generation, for 

ultrasound generation, for displacing liquids, for displacing gasses, or for generat-

ing droplets of liquid. 

 20 

9. MEMS loudspeaker for generating sound waves within the audible wavelength 

spectrum, comprising 

 

a diaphragm,  

 25 

a stroke structure coupled to the diaphragm, and  

 

at least two piezoelectric actuators,  

 

by means of which a stroke movement of the stroke structure can be caused for 30 

deflecting the diaphragm,  

 

characterized in that  

 

the piezoelectric actuators are connected to a plurality of mutually spaced-apart 35 

contact points of the stroke structure via a plurality of mutually spaced-apart flexi-
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ble connecting elements, and that each of the at least two piezoelectric actuators 

is connected to at least two mutually spaced-apart contact points of the stroke 

structure via at least two mutually spaced-apart connecting elements.  

 

10. MEMS loudspeaker as claimed in claim 9, characterized in that the diaphragm is 5 

connected to the stroke structure at a front end of the stroke structure in a direct 

manner, and/or the piezoelectric actuators are connected to the stroke structure on 

at least one side face of the stroke structure, in particular on two opposite side fac-

es, in an indirect manner via the connecting elements. 

 10 

11. MEMS loudspeaker as claimed in any of the previous claims 9 or 10, characterized 

in that the plurality of connecting elements that are mutually spaced-apart in par-

ticular in the transverse direction of the MEMS loudspeaker are connected to a plu-

rality of mutually spaced-apart contact points of the at least two piezoelectric actu-

ators.  15 

 

12. MEMS loudspeaker as claimed in any of the previous claims 9 to 11, characterized 

in that the stroke structure is coupled to the diaphragm via a plurality of regions ar-

ranged along at least two at least partly mutually spaced-apart straight lines or 

curves.  20 

 

13.  MEMS loudspeaker for generating sound waves within the audible wavelength 

spectrum, comprising 

 

a diaphragm,  25 

 

a stroke structure coupled to the diaphragm, and  

 

at least two piezoelectric actuators by means of which a stroke movement of the 

stroke structure can be caused for deflecting the diaphragm,  30 

 

characterized in that  

 

the MEMS loudspeaker comprises at least one position sensor configured to pro-

vide a sensor signal dependent on the deflection of the diaphragm, and that each 35 

of the at least two piezoelectric actuators is connected to at least two mutually 
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spaced-apart contact points of the stroke structure via at least two mutually 

spaced-apart connecting elements. 

 

14.  MEMS loudspeaker as claimed in previous claim 13, characterized in that the at 

least two piezoelectric actuators are operable in a regulated manner as a function 5 

of the sensor signal by means of a control means provided for this purpose;   

 

 or that the at least one position sensor is integrated in one of the at least two pie-

zoelectric actuators;  

  10 

 or that sensor electrodes of the at least one position sensor are configured as two-

dimensional or interdigital electrodes and/or are electrically insulated from actuator 

electrodes of the at least two piezoelectric actuators;  

  

 or that the at least one position sensor and at least one of the at least two piezoe-15 

lectric actuators are configured by a common piezoelectric layer.  

 

15.  Regulating unit for operating a MEMS loudspeaker in a regulated manner, com-

prising a MEMS loudspeaker as claimed in any of the previous claims 10 to 14, 

and   20 

 

a control means configured to control a piezoelectric actuator of the MEMS loud-

speaker,  

 

characterized in that  25 

 

the MEMS loudspeaker comprises at least one piezoelectric position sensor con-

figured to provide the control means with a sensor signal dependent on the deflec-

tion of a diaphragm of the MEMS loudspeaker, and  

 30 

in that the control means is configured to control the at least one piezoelectric ac-

tuator of the MEMS loudspeaker in a regulated manner on the basis of the sensor 

signal.  
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