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Micro Scanning Mirrors with Laser Diode for Pattern Generation
LI Zhao, YUAN Wei-zheng, WU Meng, YAN Bin, QIAO Da-yong, LIU Yao-bo
MEMS/NEMS Lab, Northwestern Polytechnical University, Xi‘an 710072, China

Abstract:

A novel micro scanning mirror based on MEMS technology with a laser diode could be used in the projection of Lissajous patterns. Two
micro scanning mirrors twisted in X-axis and Y-axis are used to deflect the laser beam onto the desired projection area to draw a 2-
dimensional pattern. The optical scanning angle of the mirror can reach ==12° in 15V square wave driving signal at twice the mirror's
resonant frequency. Given the sinusoidal movement of the mirrors in each axis, the laser beam follows a Lissajous pattern. Through
analyzing the principle of the generated patterns and simulating them with Matlab, oscillation frequency combination of 2 400 Hz(X-axis)
and 2 425 Hz (Y-axis) for image generation is chosen. This combination can achieve 194 X192 pixels at refresh frequency 25 Hz which is
enough for movie frames. A method of projecting arbitrary images by modulating the laser diode through FPGA is given, which provides
the basis for developing micro projectors.

Keywords: Micro scanning mirrors Lissajous pattern Combination of oscillation frequency Laser projection

Weks H#H 2011-07-06 &[E H BH 2011-08-19 ML E A H B 2011-11-25
DOI: 10.3788/gzxb20114011.1625
HEEWE:

The Program for the New Century Excellent Talents in University, Ministry of Education of China (No. NCET-10-0075) and the National
Natural Science Foundation of China (No. 50805123)

EIRAEE: YUAN Wei-zheng(1961-), male, professor, mainly focuses on microfabrication technology, modeling and simulation of
MEMS/NEMS, and intelligent sensors. Email: yuanwz@nwpu.edu.cn

Y& R

2% 3R+

[1] SCHOLLES M, BRAUER A, FROMMHAGEN K, et al. Design of miniaturized optoelectronic systems using resonant micro scanning mirrors
for projection of full-color images[C]. SPIE, 2006, 6288: 74-68.

[2] WOLTER A, SCHENK H, GAUMONT E, et al. The MEMS micro scanning mirror for barcode reading: From development to production[C].
SPIE, 2004, 5348: 32-39. erosd™

[3] WOLTER A, SCHENK H, LAKNER H. Applications and requireme-nts for MEMS scanner mirrors[C]. SPIE, 2005, 5719: 64-75. erosd™!

[4] HSU S T, KLOSE T, DRABE C, et al. Two dimensional microscanners with large horizontal-vertical scanning frequency ratio for high
resolution laser projectors[C]. SPIE, 2008, 6887: 54-74.

[5]KOJC, CHO J W, MUN Y K, et al. Eye-type scanning mirror with dual vertical combs for laser display[J]. Sensors and Actuators A:
Physical, 2006, 126(1): 218-216. eross™

[6] SCHOLLES M, BRAUER A, FROMMHAGEN K, et al. Miniaturized optical module for projection of arbitrary images based on two-

dimensional resonant micro scanning mirrors[C]. SPIE, 2005, 5873: 72-83. eross™

[7] FREEMAN M O. Miniature high-fidelity displays using a biaxial MEMS scanning mirror[C]. SPIE, 2003, 4985: 56-62. eross™

[8] ATAMAN C, UREY H. Modeling and characterization of comb-actuated resonant microscanners[J]. Journal of Micromechanics and

Microengineering, 2006, 16(1): 9-16. erosd™!

[9] ROSCHER K U, GRATZ H, SCHENK H, et al. Low-cost projection device with a 2D resonant micro scanning mirror[C]. SPIE, 2004,
5348: 22-31. eresd™

[10] YALCINKAYA A D, UREY H, BROWN D, et al. Two-axis electromagnetic microscanner for high resolution displays[J]. Journal of

Microelectromechanical Systems, 2006, 15(4): 786-794. eross™
AT R BCE

1. EREWAE, DRAR o MR AR, 25 LR IR 6 2Tk 38 WO IR I 7T 131, D't 172441, 2011,40(8): 1211-1214

XEWIS (E TR AR ST R H

B, WA R R EARTC RNV NIRRT WL L)

http://www. photon. ac. cn/CN/abstract/abstract15734. shtml

- v v v - v v v v v v - v v v

- v v v v v

Page 1 of 2

¥ RIIEE

ASCAE B
Supporting info
PDF(2315KB)
HTML
EE PN

e 55 55 It
FEASCHER A IR
IV SR RES
IPNGIDEE RS E
SUHASL
Email Alert
S S
D UNANSED NN

AR ] A K S
(DEREHE
FEpE e
PSR 5
WoOLHE
AR SCAE AR RS

f=f
oy

KRR

oA S

S
SoE

5
Pl 2

2011-12-21



WEEAR R Page 2 of 2

SN ’ MR FE Mk ’
e | RiER [ 2281
St N 2
s

Copyright 2008 by Y6 T2k

http://www. photon. ac. cn/CN/abstract/abstract15734. shtml 2011-12-21



