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Abstract: On the basis of the two-dimensional square lattice photonic crystal with dielectric rods, a
novel multi-channel drop filter consisting of four linear gradient microcavities and a heterophotonic
crystal reflector was designed. The working mechanism of the heterophotonic crystal filter was ana-
lyzed by using Plane Wave Expansion(PWE) method and two-dimensional Finite Difference Time Do-
main(2D-FDTD) method, then the influence of the distance between the reference plane of microcavi-
ty and the hetero-interface on the drop efficiency was explored. The results show that the heteropho-
tonic reflector in the filter is able to achieve 100% reflection so that to improve the drop efficiency of
the three-port channel drop filter greatly. Each channel of the designed filter has the ability to drop
the light wave effectively, in which the channel space is 10 nm, the rates of normalized transmission are
all above 90% , and the full-widths at half-maximum (FWHM) of the transmission spectrums are all below
0.54 nm. The filter has achieved a higher quality factor and shows a compact size of 15. 15 pum>X13. 91 pm
and a high filtering efficiency. It is suitable for multiplexing and demultiplexing in a wavelengh division multi-

plexing system and has potential application values to integrated optics circuits.
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(a) and (b) are curves of waveguide modes of PC; and PC, . respectively. The dashed line of

0.367 9(c¢/ @ represents resonant mode supported by microcavity. (c¢) Transmission(T) and

reflection(R) spectra of heterophotonic crystal waveguide without introducing a defect. (d)

Contrast of drop efficiency of channel drop filter with and without a reflector. Transmission

spectra are calculated by 2D-FDTD method.
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Tab.1 Performance parameters of each
channel of designed filter
Center Normalized FWHM  Quality
Channel
wavelength/nm  transmission/ % /nm  factor(A/ AN
A 1536.1 97.7 0. 37 4152
B 1 546.0 90. 5 0.48 3221
C 1555.7 91.7 0. 54 2 881
D 1564.8 99.1 0.42 3726

(a)1 536.1 nm (b)1 546.0 nm

(c)1 555.7 nm

(D1 564. 8 nm
B 7 AT T OGI e R 19 e

Fig. 7 Steady state wave propagation at different res-

onance wavelengths
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