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Study on Silicon Electro-Optic Polymer Hybrid Modulators 
Shunsuke 

 
We have designed and fabricated ladder-slot (LS) type silicon-organic-polymer hybrid (SOH) modulators to 

overcome the bandwidth limitation of silicon photonic modulators based on the carrier-plasma-dispersion effect. We 
have developed the fabrication processes such as ladder-slot waveguides, spot-size converters (SSC), and polymer 
filling. The process of SSC enables to realize low-optical-loss coupling (<2 dB/facet) without affecting the ladder 
slot waveguide. The fabricated modulator exhibited a half-voltage-length product (VπL) of 3.3 V mm at low frequency. 
Also, high-speed modulators were designed by using electromagnetic analysis. By tuning the period and width of the 
ladders, low resistance-capacitance (RC) time constant and low-optical loss can be realized simultaneously. By using 
electromagnetic analysis, the structure of the modulator was optimized, and high-speed operation up to 86 GHz can 
be expected. Although optimization of the poling process and fabrication of designed high-speed modulators remain 
in future work, we believe LS-type SOH modulators will pave the way for high-speed silicon photonic integrated 
circuits. 
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