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Abstract The broadband tunable filter is considered as one of the key equipment to break the bottleneck of the
information processing technology, which can effectively improve the transmission capacity and spectrum efficiency of
information networks. An ultra-broadband tunable filter based on cascaded chirped subwavelength grating assisted contra-
directional coupler is proposed. The filter is based on silicon on insulator. By using subwavelength grating and introducing
chirp in the contra-directional coupler, an ultra-broadband filter is obtained. The bandwidth tunability of the proposed filter
is realized by cascading contra-directional couplers. The transmission function of the contra-directional coupler is analyzed,
and some feasible methods to enlarge the bandwidth of the filter are proposed. The ultra-broadband filter with a bandwidth
of 64.07 nm, a sidelobe suppression ratio of more than 10.5 dB and insertion loss of about 0. 60 dB can be realized by
using a single contra-directional coupler. The ultra-broadband tunable filter with an insertion loss of 1 dB and a bandwidth
tuning range of 44. 3-49. 92 nm can be realized by cascading contra-directional couplers. The ultra-broadband tunable filter
has the advantages of large bandwidth, tunability, high similarity with rectangular shape, small size, and uninterrupted
transmission, which can be widely used in optical filtering and information transmission.
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Fig. 1 Structural diagram of grating-assisted contra-directional coupler
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Table 1 Performance comparison of different broadband filter schemes

Scheme Length /pm Maximum bandwidth /nm Insertion loss /dB Sidelobe suppression ratio /dB
Ref. [15] ~422 32.60 0.26 19.0
Ref. [16] ~4700 88.10 1.77 9.7
Ref. [20] ~800 16. 00 0. 60
Proposed ~400 64.07 0.60 10.5
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Table 2 Performance comparison of different tunable filter schemes
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Scheme Length /pm Width /pm I\/Iax.1mum Insertion loss / suppression Banqwldth
bandwidth /nm dB ratio /B tunability /nm
Ref. [8] ~30 40 6.30 1.41 92.35 2.70-6.30
Ref. [11] 1.44 0.60 15. 00 0.16-1.44
Ref. [13] ~800 13.00 2.00 30.00 1.00-13. 00
Ref. [14] ~730 11.70 2.60 31.00 1.10-11.70
Proposed ~400 48 48.92 1.00 6.80 44.30-48.92
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