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Design of new type adiabatic micro-ring harmonic
cavity low-power silicon modulator

YANG Zhen
(Modern Educational Technology Centre ,East China Jiaotong University , Nanchang 330013, China)

Abstract: For the purpose of improving the structure of adiabatic micro-ring resonator and reducing the resonator cavity
loss, a new carrier injection/extraction structure was proposed based on adiabatic transition curve. After theoretical analysis and
experimental verification, the data of resonant full wave at half maximum ( FWHM ) of the adiabatic micro-ring resonator,
extinction ratio and frequency response parameters were obtained and compared with the loss of a traditional micro-ring resonator.
The results show that FWHM of the adiabatic ring with outer radius of 2um is only 29.5% of that of a traditional micro-ring, the
constrained bandwidth of resistance and capacitance increases 4 times, extinction ratio is 13. 5dB and energy consumption is
5. 1{)/bit under modulation speed of 10Gbit/s. This research is helpful to improve the frequency response and reduce the power
consumption of an adiabatic micro-ring resonator significantly. The study on adiabatic transition and carrier injection/extraction

structure can further improve the performance of the adiabatic micro-ring, and push the development of low energy consumption

November,2015

research.
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Fig. 1 a—adiabatic micro-ring resonator ~b—mode distribution of adiabat-

ic micro-ring resonator
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Fig.2 Structure diagram and sections of adiabatic micro-ring modulator
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Fig.3 State diagram of amplitude modulator
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Table 1  Frequency response characteristics of adiabatic micro-ring resonator

positive bias +0.9V  anti-bias -0.9V

resistance/ () >1 %10 561.6

capacitor/{F — ~25
leakage current/p.A <1 —

RC limit bandwidth/GHz — 11.3
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0.045f]/bit = 5. 1f]/bit (3)
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Table 2 Parameters calculation/analog value of adiabatic micro-ring resonator

Bl el
energy/ (f] + bit™") 5.1 junction capacitance/{F 9.6
drive voltage/V AC0.9V  total capacitance/{F =25
extinction ratio/dB 13.5 total resistance/ () 561.6

insertion loss/dB 2 RC constant bandwidth 5
limitations/GHz

photon lifetime

limit bandwidth/GHz
3dB bandwidth/GHz 11.3

operating wavelength/pm  1.51 129.9

free spectral range/THz 6.92

finesse 47 quality factor 1529
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