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Phase Modulation Properties of Digital Micromirror Device

Wang Dapeng Wei Sui
(Key Laboratory of Intelligent Computing & Signal Processing, Ministry of Education, Anhwi University, Hefei 230039)

Abstract: To improve the spatial light modulation properties of digital micromirror device (DMD), and exert its
performance in optical information processing, the phase modulation properties of digital micromirror device have
been investigated. Based on digital micromirror device microstructure, its grating properties is investigated, its
effect of phase modulation on coherent light is calculated, and the mathematic discription and experimental results are
presented. The diffraction grating properties digital micromirror devices are mainly investigated, analyzes its
working principle and the change of position between micromirrors by micromirror rotation is analyzed. With the
theory of blazed diffraction grating, the phase difference between rotated mirrors has been calculated, the blazed rule
of DMD gratings is found and blazed condition is realized. Methods of analyzing digital micromirror device phase
modulation by mirrors on different directions have been proposed. The microstructure and working principle of digital
micromirror device are deduced and simulated. Results on digital micromirror device light modulation are presented,
which are meaningful for broad application of digital micromirror device in information optics.
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Fig.1 Top view of rotation signal loaded micromirrors
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Fig. 3 View of rotation signal loaded micromirrors on sub-diagonal. (a) Top view, (b) as a blazed diffraction grating
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Table 1 Relationship of optical path difference, phase

difference and incident angle

0. AL /107°¢ 6/ 2m mod{(&,2m)
—20 7.231 11.4269 0.4269
—19 7.303 11. 5403 0. 5403
—18 7.372 11.6502 0.6502
—17 7.440 11,7565 0.7565
—16 7.505 11, 8593 0.8593
—15 7.567 11.9584 0.9584
—14 7.628 12. 0539 0.0539
—13 7.686 12. 1457 0.1457
—12 7.742 12. 2339 0. 2339
—11 7.795 12. 3183 0. 3183
—10 7.846 12. 3989 0. 3989

—9 7.895 12,4758 0.4758

—8 7.941 12,5489 0. 5489

—7 7.985 12,6181 0.6181

—6 8.026 12,6835 0.6835

) 8. 065 12,7450 0.7450

—4 8.102 12,8027 0. 8027

—3 8. 136 12. 8565 0. 8565

—2 8. 167 12,9063 0.9063

—1 8.196 12,9522 0.9522

0 8.223 12,9942 0.9942
1 8. 247 13.0322 0.0322
2 8. 268 13. 0662 0.0662
3 8. 287 13.0963 0.0963
4 8. 304 13.1224 0.1224
5 8. 318 13. 1444 0. 1444
6 8. 329 13.1625 0.1625
7 8. 338 13. 1766 0.1766
8 8. 344 13. 1866 0.1866
9 8. 348 13.1926 0.1926
10 8. 350 13.1946 0. 1946
11 8. 348 13.1926 0.1926
12 8. 344 13.1866 0. 1866
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