












= 7.0 V. The output optical signal was amplified again and collected by an Agilent DCA after 
optical filter. The measured electro-optics bandwidth reaches 25.6 GHz under Vbias = −5.0 V 
and the data rate of the eye diagram reaches 50-Gb/s with an extinction ratio of 5.56 dB as 
shown in Fig. 5(a) and Fig. 5(b). The measurement eye diagram comes from the silicon 
modulator with doping profile show in the Fig. 1 which has a phase shifter efficiency of 
Vπ·Lπ = 26.7 V·mm. Higher dynamic extinction ratio at 50-Gb/s is achieved with the doping 
level under Vπ·Lπ = 22.0 V·mm as shown in Fig. 5(c). 

4. Conclusion 

We demonstrate high speed silicon MZI modulator with 50.1-Gb/s data rate and 5.56 dB 
extinction ratio. The measured phase shifter optical loss is 1.04 dB/mm with a modulation 
efficiency (Vπ·Lπ) of ~26.7 V·mm at Vbias = −6.0 V. The modulation efficiency, phase shifter 
loss and switching speed have a close relation with each other. Vbias and doping profile of the 
phase shifter has to be reasonably chosen in order to achieve the ideal performance of the 
silicon optical modulator depending on different requirement. Compensation doping method 
and traveling-wave electrodes will be the mainly two approaches in order to further 
optimizing the loss and switching speed of the reversed PN junction MZI silicon optical 
modulator. 
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