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At higher frequencies it can be seen, that the reso-
nance frequency of the mirror leaks into the measured 
position signal, if driving the mirror element in open 
loop. The reason is that every abrupt change in the 
control signal leads to an excitation of the eigenfrequen-
cy of the mirror. The effect is stronger if the frequency 
gets closer to its eigenfrequency. This means that it is 
very important to use a controlled driver design to 
achieve higher scanning frequencies and also much 
more precision. 

 
 
CONCLUSIONS 
 
In this article we presented a novel unit for closed-

loop control of electrostatically driven quasi-static 
MOEMS mirrors, which will significantly improve the 
performance of these components.  

The experimental results prove the possibility to 
drive quasi-static mirror elements within a PID control 
loop. The control circuit leads to a 10 times faster 
position reaching than just driving the mirror in an open 
loop circuit and even much more precision. When using 
a PID controller it is also possible to achieve higher 
control frequencies. As long as the set-point signal’s 
frequency is 6 times lower than the mirror’s eigenfre-
quency the given trajectory is followed perfectly. 

This control concept is perfectly convenient to syn-
chronize more mirror elements, because after connect-
ing them in parallel, every mirror controller locks onto 
the same input frequency or analog signal. We expect it 
to provide significant impact for applications of these 
MOEMS mirrors e.g. in compact projection devices. 
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