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Micro-projection technology based on 2D MEMS device
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Abstract: The laser scanning micro electromechanical device projection system is realized by the two-
dimensional deflection characteristics of micro electromechanical device and the laser diode as the light source.
Compared with the traditional micro-projection technology, the micro-projection display system based on the
micro electromechanical device has the advantages of small size, low energy consumption and high image
contrast. According to the characteristics of the components, the laser beam was collimated, concentrated and
homogenized. The post-scanning system of the objective lens was designed by using the reflection deflection
characteristics of two-dimensional micro electromechanical device, and the scanning methods as well as the
pixel arrangement were optimally analyzed. The design results show that the size of the image plane is
104mmx=59mm, and the single-pixel point geometric radius is within 186 um when 80% energy is included.
The resolution of the system can reach 558x314 pixel, and the refresh rate is 30Hz. The design results can be
used in the small projection systems such as vehicle head-up display system, and can also provide reference for
similar designs in the future.
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Fig. 1 Comparison of display effects with different display

elements
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Fig.2 Schematic diagram of working principle of vehicle

head-up displayer based on MEMS devices
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Table 1 Comparison of projection technology performance
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Table 2 Basic parameters of laser source and MEMS device
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Fig.3 Photos of laser source and MEMS device
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Fig. 4 Optical system structure of green light source
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B AR WoR, SLE A RGB = (DL
o AL, 20, BOLRERK 28R, Hi%
B HIZRO6 B 45 40 T 1 38 Bl 2R, 5 2 ER ot
Frpedt . ansR sk M40 i 454, WO L6 G IR
SR FH B8 325 B A0 AN AR TR, 2 D S 88 s 380 690 m T g
Ao A ST A B0 R ety LAl L, 2l
AR P, BB TS R PO
DA A A A B W), o8 G TR R R B R, {H R 2
R UUE SR e 238 5 L b A IR BR T
BERMSEONR 2 BB 3 BRI e, 5
BT 5 ORI R BB BOR, RN T 5 1

T A, A SESEHME. 3 EBL# AR5
SR RS —3%, gt 3 B RS TR A, L
— T . RGB =G R EEHIWIE 7 s .

7 RGB Z&NXFRAFRGELEN

Fig. 7 RGB three-color source optical system structure
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Table 3 Coordinate position of nine-point diagram
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Table 4 Pixel radius of nine-point diagram
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Table S Parameters of design results
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