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Analysis and design of band-pass filter based on cascaded
Mach-Zehnder nterferometers
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Abstract: The optical band-pass filter based on caseaded M-ach-Zehnder interferometers with chiped path differences was
designed The filter had wide free ectral range (FSR) and_narrow 3dB bandwidth W ith theoretical model established by transfer
matrix method, its band-pass filtering characteristics (i e , 3dB bandwidth and FSR) were investigated under different structure
parameters(i e , number of stages and diffractign order). U sing optimized chip coefficient, the FSR was expanded and the 3dB
bandwidth was aimost fixed Meanwhile the Side-mode-suppuration-ratio (3MSR) during whole FSR was excellent For a design
example, the 3dB bandwidth was specified [leSs’than 4 5nrm and the FSR was ecified more than 100mm ( the correponding M SR
was required to be more than 35dBJ)..The derived structure parameters of filter were as follows: number of stages was 16; the
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diffraction order was 45; and thedoptimal chip coefficientwas 5 (the corresponding SV SR was 65 90dB).
Key words: optical devices, band-pass filter; transfer matrix method; cascaded Mach-Zehnder interferometers; chiped path

differences
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Fig 1 Schematic diagram of the optical filter based on cascaded MZIs with
chimped path differences
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Fig 2 Schematic diagram of ladder-type optical filter
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Fig 3 Trangnission ectra
a—single stage MZI b—cascaded MZIswith fixed path differences c—cascadedMZIswith chiped path differences
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Fig 5 Side mode suppuration ratio versus chimp coefficient
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