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Group Delay and Dispersion Analysis of Compound High Order Microring Resonator
All-Pass Filter
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Abstract: In this paper, we propose a novel compound high order microring resonator
all-pass filter by employing an assistant microring between two cascaded microrings.
It can improve the dispersion compensation ability and provide a wide bandwidth.
The extension of group delay range is shown in its group delay response, which allows
flexible choice of the microring size for technical convenience and bend loss
improvement. The careful design of coupling coefficients allows the optimal design
of the group delay response. This device is able to provide a multichannel
precompensation to high speed dense wavelength division multiplexer (DWDM)
transmission system.
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A) Single microring all-pass filter
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B) Cascaded microring all-pass filter
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Fig.1 Structures of single and cascaded microring
resonator all-pass filter.
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Fig.2 Normalized group delay of cascaded microring all-pass
filter with different coupling coefficients k? of 0.1, 0.3, 0.6,
respectively



Assistant

Large Microring Large Microring

Microing
D C3
C Dl D4 C4 /
B, NS By
: —
Al Az A3 Ay
Waveguide

3
Fig.3 Structure of compound cascaded microring
al-passfilter. A; ,B; ,Ci,D; (i=1,2,3,4) are electric
fields of the four coupling areas, respectively.
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Fig.4 Normalized group delay of compound cascaded
microring all-pass filter. The assistant coupling coefficients
k? between assistant microring and large microring are
0.01ina) and 0.01,0.04 and 0.16, respectively, in b)



