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Motivation 

1. Silicon photonics is a promising technology to address the 
demand for dense and integrated next-generation optical 
interconnections. Silicon modulator suffers from several 
drawbacks, including a limited bandwidth, a relatively large 
footprint, and high power consumption. 

3. Graphene-based silicon modulator, which benefits from the 
excellent optical properties of the two-dimensional graphene 
material with its unique band structure, has significantly 
advanced the above critical figures of merit. 
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Main idea 

1. We review the state-of-the-art graphene-based silicon 
modulators operating in various mechanisms, i.e., thermal-
optical, electro-optical, and plasmonic. 

2. It is shown that graphene-based silicon modulators 
possess the potential to have satisfactory characteristics in 
intra- and inter-chip connections. 

Front In
form

 Technol E
lectro

n Eng



Major results 

1. Summary of modulation 
theory of electro-optical 
(E-O) graphene silicon 
modulators 
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Major results (Cont’d) 
2. Two types of typical 
structure of graphene-
based E-O silicon 
modulators 
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Major results (Cont’d) 
3. Several optical constructions for higher performance in 
the graphene-based silicon modulator: 
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Major results (Cont’d) 

4. Structure schematic 
of the graphene-
silicon intensity 
modulator 
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Major results (Cont’d) 
5. Thermo-optical 
(T-O) graphene 
silicon modulators 
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Major results (Cont’d) 
6. All-optical graphene silicon modulators 
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Major results (Cont’d) 
7. Plasmonic graphene silicon modulators 
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Major results (Cont’d) 
8. Summary of 
reported works 
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Conclusions 
1. So far, graphene-based silicon modulators have made great 
progress at an extremely fast pace, ranging across material 
modulation principles, conceptual devices, fabrication processes, 
and primary experimental demonstrations. 

2. Works including E-O graphene-silicon modulators, T-O graphene-
silicon modulators, all-optical graphene-silicon modulators, and 
graphene-plasmonic modulators are well summarized in this work. 

3. Nevertheless, there is still a significant demand for performance 
improvement and application practicality, which means a continuous 
effort to exploit effective mechanisms, practical techniques, and 
novel modulation configurations. 
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