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Abstract The lithium niobate crystal is a multifunctional optical material with excellent comprehensive properties.
For the past decades, lithium niobate crystal has attracted significant attention in optics researches. Recently,
lithium niobate on insulator (LNOI), also known as lithium niobate thin film (LNTF), has been considered as a
revolutionary technology in optics that rejuvenates lithium niobate for LNOI-based integrated photonics. A LNTF is
irreplaceable in frequency conversion since it is one of the best nonlinear crystals. In this study, we summarize the
most recent progress of LNTF in nonlinear frequency conversions, such as second-order nonlinearities, third-order
nonlinearities, cascaded nonlinearities, and optical frequency comb. Finally, we present the prospect for photonic
integrated circuits (PIC) on the LNOI platform.
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(¢) crystal bonding; (d) annealing, splitting, and polishing
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Fig. 2 LN waveguides and integrated photonic chips. (a) Proton exchanged LN waveguide; (b) LNOI ridge

waveguides; (c) scalar production of PIC on LNOI using ultraviolet lithography and dry etching™
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Fig. 3 Special phase matching mechanism. (a) Periodically grooved LN ridge waveguide

(b) metasurface assisted phase matching "* ; (¢) phase matching in semi-nonlinear waveguides™'
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(a) Simulated results of mode effective index; (b)—(d) distribution of

different order modes; (e) experimentally observed SHG and ¢cTHG in the LNOI microdisk
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