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Fabrication and Experimental Investigation of Diffraction
Characteristics for a Pitch-Tunable Grating Based on SOG Process

Yan Bin Yuan Weizheng Yu Yiting Qiao Dayong Sun Ruikang Li Taiping
(Microelectromechanical systems /Nanoelectromechanical Systems Laboratory, Northwestern Polytechnical University ,
Xi'an, Shaanxi 710072, China)

Abstract Based on the micro-opto-electro-mechanical systems (MOEMS) technology, a new micro programmable
grating with tunable pitch is designed and fabricated by using silicon-on-glass (SOG) processing. The pitch-tunable
grating has prominent advantages over the conventional optical devices such as simple operation, continuous
adjusting, and wide modulation. The change of the grating pitch results in the change of monochromatic diffraction
angle and chromatic wavelength. Then two experimental setups for practically measuring the change of
monochromatic diffraction angle and chromatic wavelength are designed and established. respectively. The
characteristics of the grating according to the designed structural dimensions agree very well with the experimental
results, which proves that the grating has good modulation performances. This work lays a good foundation for the
future research in micro spectrometers and optical communication and provides valuable technical references.
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Fig. 1 Structure diagram of pitch-tunable grating
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Fig. 2 Working principle of pitch-tunable grating
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Fig. 3 SOG processing for fabricating the

pitch-tunable grating
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Table 1 Main structural and processing parameters for

the pitch-tunable grating

Parameters Value /pm
Thickness of grating structure 50
Thickness of anchor 50
Length of beam 500
Width of beam 10
Gap of beam 5
Length of comb drive 150
Width of comb drive 4

Gap of comb drive 3
Overlap of comb drive 30
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Fig. 4 SEM pictures for the fabricated pitch-tunable grating. (a) whole device; (b) zoomed view of the grating beams;

(¢) zoomed view of the supporting beams
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Fig. 6 Digital image processing for the change of

spot position

4.2 BRELBNE

e A AR A I o 2B B N 7 R %O BRI R
OHPOECL DI 2l B AL W E AL ARG i )5 1R
S5 J 38 AT 9 e A S S TR — A% R e A
22 AR 20 1) P B R O'G 27 4 Sk o ) B0 3 1 e £k
AJCTEASC AT A5 K . 208 A 300 AT ' B o e
R R L R IR EBIR IEE R R N AR AT VA
ERFFAL S JUHE AT AR P e A U

B8 45 T 4 6 60V oRL IR X T
W2 GO AT I P K B At SE R OB AL
PR AL BT R AE DG L 2 7 A9 B IR T OB 27 O I (GCT-
0601) » TAFBAVL I 340~850 nm. S AR I 56
el ¥ 3 O 27 2%\ BB OB £F D 3% X (USB4000-VIS-

fiber optic light source

pitch—tunable

Al aperture grating

P1 74
(] —Ig

direct—current
power supply

7 P A i T i AR 4 S e R
Fig. 7 Experimental setup for measuring the change

of wavelength
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