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A New Microprogrammable Grating and Its Potential Application

Yu Yiting Yuan Weizheng Wang Lanlan Yan Bin Li Taiping
(MEMS /NEMS Lab, Northwestern Polytechnical University, Xi’an . Shaanxi 710072, China)

Abstract Based on the microelectromechanical systems (MEMS) technology, a new microprogrammable grating
with its blazed angle electrostatically modulated was developed using a two-layer polysilicon surface micromachining
process,which has a simple structure and a large tunable capability in its blazed angle. A pull-in voltage of 110~
115 V, restoring voltage of 74~ 65 V, resonant frequency of ~78 kHz, adjusting time of ~12 ps, and maximum
operational blazed angle of more than 5 ° were achieved. The measured results are basically consistent with the
simulation. The possibility of using the new microprogrammable grating as an optical switch was discussed in detail.
And a few recommendations were proposed for such application considering the existing problems of the grating.
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Fig. 1 Operational principle for the designed microprogrammable grating.
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Fig. 2 Partial layout for the designed
microprogrammable grating
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Fig. 3 Schematic of two-layer polysilicon

surface micromachining process
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Table 1 Main structural and process parameters for

the designed microprogrammable grating

Parameters Value /pm
Length of grating beam 350
Width of grating beam 25
Thickness of grating beam 2
Width of suspension 4
Length of bottom electrode 350
Width of bottom electrode 10
Thickness of bottom electrode 0.3
Thickness of sacrificial layer 2
Depth of dimple 1.75
Critical dimension of layout 2
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Fig. 4 SEM photos for the fabricated

microprogrammable grating
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Fig.5 A picture of microprogrammable grating observed
through the optical microscope for showing the

pull-in state

voltage
amplifier

signal = [—»
generator

&6 gl AR T G AR R S R R S
Fig. 6 Experimental setup for dynamically characterizing
the microprogrammable grating.
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Table 2 Measurement results for the fabricated

microprogrammable grating

Performances Value
Pull-in voltage Vi 110~115 V
Restoring voltageV,. 74~65V
Maximum blazed angle 0, >5"°
Resonant frequency f, 78 kHz
Quality factor Q 2.89
Adjusting time ¢ 12 ps
Damping ratio ¢ 0.68
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Fig. 7 Diffraction intensity distribution under

different blazed angles for A =532 nm
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