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Abstract

In the field of optical communications, with the booming development and applications of inte-
grated photonic circuits, the optical narrow band-passing filtering function is paramount important.
The traditional narrow-band filter is formed by symmetric alternating high-/low-index layers and
its operating form is that the filtered beam normally passes through the filter plate. Nevertheless,
for a guided-wave traveling in a plane film, the multiple high- /low-index layers need to be vertically
inserted a waveguide channel, so the 4/4 optical thickness of each layer leads to the bigger difficulty
in fabrication. To overcome such a problem, in the infrared (IR) area this work designs a Si3Nai-
core/SiO: clad single-mode SiN waveguide, then uses SisNs-layer SiOz-layer as high-(H) and Low-
index (L) layers, respectively, to form two cutoff filters having the inverse cutoff-points, and finally
combines with multilayer interference structure to create a hybrid narrow-band filter. In study,
with transfer matrix model, the band-passing performance of filter is systematically numerical sim-
ulated, and then the full width at half-maximum (FWHM), free spectral region (FSR) and transmit-
tance are analyzed, and are further optimized by TFCalc software. Results: the optimal narrow-band
filter has better filtering property than the traditional ones; the hybrid filter has the excellent per-
formance in both filtering and cut-off, illustratively, a < 1.0 nm FWHM and a = 150 nm FSR, and <
0.01 nm single-side slope are implemented, so meeting the requirements of industrial systems.
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Figure 1. Structural diagram of interference filter
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Figure 2. The influence curve of material refractive index on filtering performance
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Figure 3. The influence curve of the number of periods in the central transport layer on the half width and free spectral region
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Figure 4. Diagram of the influence of parity of the central transmission layer on waveform
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Figure 5. The influence curve of the number of filter layer periods on bandpass filters
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Figure 6. Influence curve of incident angle on bandpass filter plate
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Figure 7. The influence curve of material refractive index on cut off filter
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