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Abstract  

 

Graphene-based optical modulator with high modulation depth, large bandwidth and low 

power energy is a key components for emerging on-chip optical signal processing [1]. In 

recent years, the silicon-nitride–on-silicon-dioxide (Si3N4-on-SiO2) [2] platform has gained 

increasing interest to realize such high performance photonic devices as an alternative to 

photonic integrated circuits (PIC) platforms based on the Silicon-on-Insulator (SOI) [3] due to 

its low optical losses, larger wavelength transparency range, high thermo-optic stability and 

CMOS compatible fabrication facilities. In this work, we present simulated results of a buried 

waveguide coupled double layer graphene electro-absorption modulator based on silicon-

nitride PIC platform. The effect of waveguide dimensions as well as the optical modes of the 

waveguide on device performances have been comprehensively investigated. Our 

simulation results demonstrate a large modulation depth of 0.15dB/µm and high modulation 

efficiency of 0.07dBV-1µm-1 at λ=1550nm operating in the TE Mode. The 3-dB bandwidth of 

30GHz can be obtained at a small power consumption of 2.5pJ/bit. The simulated electro-

absorption modulator can remedy the lack of high speed modulator on the passive silicon-

nitride waveguide. 
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Figure 1:  a) 3D device schematic, b) absorption profile of simulated device, c) TE optical mode  
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