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Optical modulators are essential components of optoelectronic

links [1]. Si-photonics is an emerging technology for short-

reach optical interconnects [1]. On-chip integrated Si electro-

refractive (phase) and Si-Ge electro-absorption (amplitude)

modulators are currently employed to encode information into

guided light [1]. However, Si-based optical modulators are

unlikely to meet future requirements of power consumption,

insertion loss, and device scaling [1].
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Simulation & Results

• Operational speed can be greatly improved with high-quality

graphene and minimised contact-contact distance to reduce

resistance contribution from ungated graphene sections

• Circuit capacitance can be reduced by minimising the overlap of

graphene layers

• Reduced contact resistance important for high-quality graphene

• Applied bias across graphene-graphene capacitor changes real

and imaginary components of the waveguide mode

• Operating in Pauli blocking regime reduces losses

• Increased light-graphene interaction improves modulation

efficiency which reduces device lengths and energy consumption

• Improved modulation efficiency from high-quality graphene with

long scattering times

• Can reduce required DC bias by using a high-k dielectric like
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ħω > 2Ef
ħω < 2Ef • High-quality graphene with a low scattering rate 𝛾 suppresses intra-band scattering for sharp transition to

transparency due to Pauli blocking
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Optical Mode Profile

ER = 10 dB

L = 42 um

IL = 0.3 dB

VDC= 6.4 V

Δα = 0.242 dB/um

∆𝜑 = 𝑘0∆𝑛𝑒𝑓𝑓𝐿

VπLπ = 0.34 Vcm

VDC= 8 V

RC = 300 Ωμm

RC = 300 Ωμm


