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The transmission characteristics are analyzed, and the general formulas of the transmission functions are
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presented for the microring resonant wavelength multiplexer (MRRWM) with 1X N channels in terms of the coupled
mode theory. Using the results of parameters optimization, the numerical modeling is performed for a polymer
MRRWM around the central wavelength of 1.55 pym with the wavelength spacing of 5.6 nm and 8 vertical output
channels. The computed results show that the device has an exact output spectrum, the insertion loss is small and

range of 18 nm, smaller insertion loss less than 0.57 dB, lower crosstalk below —18.5 dB, 3 dB-bandwidth of
0.25 nm, and weaker background intensity of 3.8X107* for every output vertical channel.
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determined mostly by the transmission loss for microrings with radius R greater than 10 pm. For the case of the
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amplitude coupling ratio of 0.2, the device designed possesses some excellent features including the free spectral
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Fig.1 (a) Schematic diagram of a microring resonant wavelength multiplexer, (b) that of a basic filter element,

(c) cross sections and refractive index profiles of the channel and the microring
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Table 1 Optimum values of parameters

Central wavelength A, /pum 1. 550918
Wavelength spacing A /nm 5.6
Refractive index of polymer core of channels and
microrings 7 1.6278
Refractive index of polymer claddings of channels

ny 1. 465
Refractive index of air claddings of microrings »; 1.0
Core width of channels and microrings a /pm 2.00
Core thickness of channels 7 /um 1.07
Core thickness of microrings 8” /pum 1.5
Resonant order m 79
Resonant radius for central microring R, /um 12. 65
Radius difference of adjacent microrings AR /nm 50.0
Free spectral range dpsg/nm 18.0
Maximum number of vertical output channels in a

FSR #max 3
Total number of vertical output channels N 8
Distance from input port to adjacent coupling point

of main channel L /pm 4000
Distance between two adjacent coupling points of

main channel L, /pm 250
Propagation loss coefficient 2q,/cm™! 0.1
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