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Multi—channel tunable 1.55 pm filter based on photonic crystal

Mao Hongmin, Ma Xiying, Wang Xiaodan, Xu Guoding
(School of Mathematics and Physics, Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract: A filter model with one—dimensional photonic crystal structure (AB)" was proposed. Layer A
was gallium arsenide (GaAs) material and layer B was an artificial periodic structure material. B was
anisotropic and made of aluminum-—doped zinc oxide and zinc oxide (AZO/ZnO) alternately. Based on
the theory of electromagnetic wave transmission matrix, the transmission rate of photonic crystal was
derived. The numerical simulation shows that the center wavelength of the transmission is 1.55 wm and
corresponds to the photon pass band. The number of transmission peaks was determined by the period N
of the photonic crystal. Increasing the filling factor i of the B layer from 2/3 to 11/12, the transmission
peak wavelength was blue shifted and the moving range exceeds 200 nm. Increasing the thickness of the
A and B layers, the peak wavelength was red shifted. When the incidence angle increases, the peak
wavelength was blue shifted. The photon crystal will maintain a high transmittance within the control
range of each parameter. These phenomena provide a theoretical reference for the design of multi —
channel tunable high performance filter for optical communication.
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Fig.1 Structure of 1-D photonic crystal
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Fig.2 Photonic band structure and transmittance of photonic crystals
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Fig.3 Transmittance spectra for different filling factor i
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Fig.4 Transmittance for different thickness of layer A
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Fig.5 Transmittance for different thickness of layer B

2.4 \5FfExTE ST R B2 00

R T HE G A A R A U g 3 G
W AR S BEADLTHAE T ASREAf 6=0°,5° ,10° | 15° ] X
o B R WKL 6 s . AIEL 6 Tl LA BiE
A BE B3 IN 33 5 R MAREANAS | (H 37 S I (E
R R R A TR . AR 0<5°mT, Hul ik
K BEA S A R B8 AR B IN 5 0>5°0F B8 B A8 Ak 3R
WK, AR B st 3 A I K A
SR Ff1 B 0 AR AR R — T T 2 B AT L e A R S
IRXT 3 Sk A A R R 5 ) — Ty D e W DR IR
() A1 BE SE A PRI 22 , A TR rh AV Ay il e s feff I
JSATRETE AT A 0<5° A ] PN At H 45 D00 A5 #f 32
55 TR A 1) A RN R KR 22

Fl 6 ASH A FE AR I i 0 i 54 2

Fig.6 Transmittance for different degree of incidence
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