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Abstract: Silicon photonic integration platform has attracted extensive attention in the field of optical
communication due to its high integration and CMOS process compatibility. As one of the most important devices
in optical communication system, electro-optic modulator plays a key role in loading electrical signals onto
optical signals. To break the performance limitation of silicon-based modulator, the large-area bonding
technology of silicon and lithium niobate and the low loss waveguide etching technology of lithium niobate can
be used to achieve high-performance thin film electro-optic modulator based on heterogeneous silicon and lithium
niobate platform. At present, this kind of modulator with the best performance exhibits a half-wave voltage of
3V, a 3 dB electro-optical bandwidth of more than 70 GHz, an insertion loss of less than 1.8 dB, and an
extinction ratio of more than 40 dB. In this paper, the research status of integrated modulator based on silicon and
lithium niobate heterogeneous platform was compared and the structure design and fabrication process of the
heterogeneous integrated thin-film modulator were introduced respectively.
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Fig.1 Hybrid silicon and lithium niobate electro-optical modulator. (a) Schematic of Mach-Zender intensity modulator; (b) SEM image of lithium

niobate phase modulation region; (c) The cross section SEM image of the modulation region, the section is formed by the focused ion beam

process; (d) Image of the whole chip
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