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�  1D and 2D laser beam deflection 

�  Low power consumption,  
relatively low drive voltages 15V to 100V 

�  Digital drive signal 

�  Broadband reflector >80% in 300..2500 nm  

�  Optical MEMS production since 2006 

�  Specialized custom scanners  
from 200 pieces to millions: 
- 100 Hz to 40 kHz 
- large deflection: up to 120° optical scan range 
- 0.5-4 mm mirror diameter 

�  The exceptional Fraunhofer-technology from the leading manufacturer IPMS Dresden.  

1. Overview 
A resonant Scanning Micromirror is a microchip with a small oscillating mirror plate. A collimated beam 
of light (e.g. a laser beam) that is reflected by this tilting surface, will travel back and forth along a line 
(1D) or follow a Lissajous trajectory (2D). 

The key parameters of Scanning Micromirrors are mirror diameter (clear aperture) and the oscillation 
frequencies (scanning speed) and angles of deflection (scanning amplitude) of the slow and the fast 
axis. Mirror shape is usually round. Elliptical, square, rectangular or any other shape is also possible.  

The oscillation of the mirror plate is always resonant. This leads to the extraordinary stability and accu-
racy of the devices. But maybe more important: The configuration for pure resonant operation is the 
key to the mature fabrication process and cost-efficient testing. Hundred thousands of devices have 
been produced already. 

The design for pure resonant operation implies that you cannot hold the mirror in a tilted position, there 
is no oscillation below resonance, and above resonance the deflection amplitude shrinks quickly. The 
list of resulting advantages, however, continues: moderate drive voltages, almost no current, purely 
digital drive signal, excellent resistance against shock and vibration. 

Scanning Micromirrors are used in numerous applications, like 
·  Tiny infinite focus cameras without the need for an imaging lense. 
·  Laser writers for patterned exposure of photo resists, photo resigns or color prints of photo-

graphs. 
·  Pattern projection for triangulation surface profilers. 
·  Providing various single-spot laser measurement techniques with 2D capabilities. 

There are many more applications that you may bear in mind, that you may want to put into practice, 
or that wait for you to invent them. 

2. How to Get 
Every scanner application is different and brings its own requirements. When it comes to an innovative 
Microscanner-enabled product, an individually optimized design is usally most reasonable from the 
technical as well as from the commercial point of view. 

We have a number of services to pave you the way to your micro optical scanning solution: 

·  Demo14  Choose from a number of pre-designed of-the-shelf devices and get familiar with this 
technology, evaluate the performance, test your setup, investigate your concepts and find out 
how our Scanning Micromirrors can enhance your future success with superior products.  

·  MD1  A selection of 1D devices is available with on-board driver that starts the mirror oscillation 
and runs it at a pre-programmed frequency. Just apply a DC as drive voltage and 5V DC 
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·  Semi-Custom Design   Get 2D- or 1D- devices at your individual design point. Choose mirror 
size and the oscillation frequencies and scanning amplitudes of the two axes. If you stay within 
the design space of our standard solutions take advantage of lower setup cost and shorter fabri-
cation times. This service is ideal for evaluating the performance of your specific system design 
with the optimal micromirror device and for the production of small series up to a few thousand 
devices. Individual packaging solutions are possible. 

·  Full-Custom Design   You need higher performance? Smaller chip size? Cost efficient production 
of higher volumes? The experienced engineers of our partner Fraunhofer IPMS are working eve-
ryday on going extending the limits to the extreme. They know how to find elaborate designs for 
reliable and manufacturable devices with very unique characteristics. Be it the need for high 
speed / high resolution, for enhanced dynamic flatness, for broader bandwidth, for tiny chip size 
or extreme deflection, many challenging requirements can be met. 

·  If your application is still more demanding Custom Technology Development  may still get you a 
scanning micromirror with the outstanding performance you need. Experience in high reflectance 
for higher laser power, multi-mirror devices, static slow axis or integrated position pick-ups exists. 

3. Performance 
The following table is meant to give you an idea of the typical and possible parameters. We can ex-
tend almost any of the listed parameters and limits if necessary. 

Parameter min typ. max Unit Comment 
Mirror diameter 1D devices <0.5  4  mm 2D max 2.5mm 
Max. optical scan range (20) 40 80..120 ° e.g. 40° means ±10° Tilt 

Oscillation frequency 
0.1 
0.1 

 40 
12 

kHz 
fast axis 
slow axis 

Bandwidth 
 (above resonant frequency) 

-0 
-0 

 +300 
+20 

Hz 
any oscillation 
67% scan range 

Optical resolution 
 (diffraction limited spots) 

 2000 
640 

 
pixels 

@ 400 Hz 
@ 20 kHz 

drive voltage (digital)  20..120  V  
Resistive load 100   MW  

Capacitive load  45  pF  
 
Reflectance 

 88 
84 
95 

  
% 
 

l  = 300 .. 660 nm 
l  = 660 .. 1050 nm 
l  = 1050 .. >2500 nm  

Max. Reflected power cw  250  mW @ 95% reflectance 
Spherical curvature  0,2  1/m = 1/radius of curvature 
Non-spherical deformation (rms)  32  nm  
Drive voltage (digitally pulsed) 5 30 100 V  
Operating/storage temperature < -30  120 °C  
Temperature coefficient of reso-
nant frequency  70  ppm/K 

 

Temperature coefficient of  
scan range at resonance  500  ppm/K 

 

 

4. Contact Information 
Contact us for more detailed information, for purchasing demo-sets and quoting custom devices and 
for finding the best way to products that make you and your customers successful.

info@hiperscan.com 

www.hiperscan.com 

phone +49-351-88 920-464 

fax  +49-351-88 920-513 

HiperScan GmbH 
Maria-Reiche-Str. 2 
D-01109 Dresden 
GERMANY 

 


