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MEMS-based tunable flat-top narrow-band optical filter
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Abstract: A tunable optical filter(TOF) based on MEMS technology was designed. The broadband optical
signal was first dispersed by a grating and then the wavelength corresponding to the passband of the TOF
was selectively reflected to the output by a MEMS torsion mirror, thus the optical filtering and
wavelength tuning functions were realized. A single mode fiber (SMF) was employed as the input and a
multimode fiber (MMF) or few mode fiber(FMF) was employed as the output, thus the passband of the
TOF was characterized by narrow-band and flat-top. After parameter optimization, the simulation results
show that the 0.5 dB and 20 dB bandwidth are 0.95 nm/0.29 nm and 1.39 nm/0.69 nm with MMF and
FMF employed, which meet the requirements by DWDM systems of 100 GHz and 50 GHz channel
spacing, respectively. The output is MMF or FMF, the optical signal passing through the TOF cannot be
further transmitted in SMF. The output can just be received by a photo detector, thus this TOF is usually
applied as the outputs of the nodes in all optical network.
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Fig.1 Structure of the MEMS-based tunable optical filter
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Fig.3 Simulated spectra when different number of LP modes are

taken into account
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Fig.4 Simulated spectra for MMF output with given NA=0.22 and

variable core size
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Fig.5 Simulated spectra for FMF output with given NA=0.12 and

variable core size
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Tab.1 Parameters of the optical elements for the

tunable optical filter

Elements Parameters
Input SMF 2a=8.2 pm,NA=0.12
Output MMF 2a=50 pm,NA=0.22
Output FMF 2a=20 pm,NA=0.12

Few modes: f=15.19 mm, n=1.743 4,

. R=11.29 mm
Collimator lens . .
Multi modes: f=12.74 mm, n=1.743 4,
R=9.47 mm
Transmission . Lo
. d=1/966 mm, Littrow incident
grating
MEMS Diameter: 1.5 mm, rotation angle +4°
Lens I /=24 mm
Lens II /=6 mm

& 2 SR K AR B0 iR R
Tab.2 Spectrum characteristics of the tunable

optical filter

Output fiber 0.5dB 3dB 25 dB
P bandwidth/nm bandwidth/nm  bandwidth/nm
FMF 0.29 0.40 0.69
MMF 0.95 1.20 1.39
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