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Laser Scan Pico-Projector with MEMS Scanning
Mirror
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In this article, we introduce the three primary pico-projector technologies and focus on discussing the working
principle and features of laser scan projection display with MEMS scanning mirror. The MEMS scanning mirror
scans RGB laser beams aligned into a single spot into a two-dimensional image area to form an image. Each pixel
color is formed by modulating the RGB lasers simultaneously that leads to high optical efficiency, lower power
consumption, wide color gamut and focus free operation. The geometrical distortion and brightness uniformity
due to laser incident angle and sinusoidal motion of the scanning mirror may be compensated and corrected
through firmware computation without additional optical components. Therefore, the light engine requires the least
components and is inherently small and low cost, and is best suited for embedded projection application.
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“ Infinite focus” property of the scanned laser projector compared with an
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& 1. Technology LCoS (Panel) DLP (panel) MEMS Scanner
PR Bty A R A Light source RGB LED or Lasers | RGB LED or Lasers RGB Lasers
2k R bk o Light source optics Condenser lens 60% | Condenser lens 60% | Laser collimators 90%
Light shaping Fresnel lens 90% Fly eye lens 90% | De-speckle DOE 90%
PCS v
Dichroic filter v v v
PBS v
Projection lens v v
Panel/MEMS LCoS Panel DMD chip MEMS scanner
Focus mechanism v v
Efficiency’ ~12% ~18% ~64%

Note: Optical efficiency data from Microsystems Technology Center, ITRI, 2010.11
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Company Opus MicroVision % 2.
Actuation Electrostatic / Capacitive Electromagnetic 7 T e B ¥ F AL R B R
Architecture 1 X 2D MEMS 1 x 2D MEMS FR s -
IC standard Special with magnets
Package IR
= N0 20
* Design is sophisticated * Design is simpler
* Si electrodes are CMOS * Coil plating,not CMOS foundry
Feature + foundry compatible * compatible
+ Simple, low cost IC package + Complex package with strong
+ Semiconductor supply chain magnets
* High voltage * Dedicated WLT equipment
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