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Design of Series-Coupled Chebyshev Microring Filters

LIU Wen-kai, ZHAO Ran-yue, DONG Xiao-wei
(College of Information Engineering , North China University of Technology, Beijing 100144, China)

Abstract: Based on the method of the circuit, N-order series-coupled microring resonator filters was

equivalent to a baseband L.C ladder network. By solving the element parameters of L.LC ladder network,

the coupling coefficients of microring filters can be obtained. Using this method, microring filters with

Chebyshev response were designed. To prove the reliability of this method, it was compared with the

traditional coupled mode theory method and the ideal Chebyshev response. Finally, the effects of coupling

coefficients and the ring number on the output characteristics of Chebyshev microring filters were

discussed. Numerical simulation indicated that the passband flatness was worsened with the deviation of

coupling coefficients increasing, and at the same time, the bandwidth of the passband would increase with

the coupling coefficients. And a square passband shape was achieved for the larger ring number and the

faster transition attenuation.

Key words: Integrated optics; Microring filters; Chebyshev filters; LC ladder network; Coupling

coefficient
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Table 1 The power coupling coefficient with deviation

a Power coupling coefficient kg
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0 0.471 7]
2% by =1[0.465 9,0.082 0,0.057 7,0.058 2,0.085 5,
0.481 1]
59 by =10.479 6,0.084 4,0.059 4,0.060 0,0.088 0,
0.495 3]
10% by =1[0.502 5,0.088 4,0.062 3,0.062 8,0.092 2,

0.518 9]
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Table 2 The power coupling coefficient corresponding to the
different bandwidth B

B Power coupling coefficient kg
ki, =[0.456 8,0.080 4,0.056 6,0.057 1,
25 GHz
0.083 8,0.471 7]
ks =[0.500 4,0.096 5,0.067 9,0.068 5,
30 GHz
0.100 5,0.516 7]
ky=1[0.540 5,0.112 6,0. 079 2,0.079 9,
35 GHz
0.117 3,0.558 1]
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Fig.4 Transmission spectrum of microring filters corresponding
to the different bandwidth B
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Table 3 Poles of 3.4.5 order Chebyshev filters

The filter

Chebyshev poles

order
3 pr=[—0.423 3+i0. 866 3.—0. 846 7]
4 p,=[—0.676 2i0. 382 8,—0. 280 1+1i0. 924 1]
5 ps=[—0.512 0+i0. 587 9,—0.195 6=+

i0. 951 2,—0.632 8]
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Table 4 The power coupling coefficient of 3.4.5 order

Chebyshev microring filters

The filter . ..
Power coupling coefficient ky
order
3 ki =10.422 2,0.072 3,0.071 8,0.419 4]
4 ky =[0.445 6,0. 085 2,0.060 3,0.075 4,0. 477 6]

ky, =[0.456 8,0.080 4,0.056 6,0.057 1,
0.083 8,0.471 7]
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