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Abstract. Subwavelength structured waveguides provide tailorable optical properties that can be leveraged
to overcome bandwidth limitations in a wide range of photonic devices. In this invited talk, we present an

overview of recent developments on subwavelength engineered building blocks, including phase shifters,
mode multiplexers, polarization beam splitters and zero-birefringence waveguides.

Subwavelength grating (SWG) metamaterials are
becoming established as a fundamental tool for the
development of a new generation of silicon photonics
building blocks with engineered optical properties [1, 2].
In this work, we present the fundamentals of this
technology and its application to the design of several
high-performance photonic devices. Firstly, we report on
an ultra-broadband phase shifter [3], and on a mode
converter and multiplexer/demultiplexer based on a
subwavelength engineered multimode interference
coupler [4]. Then, we introduce tilted SWG
metamaterials, which provide an additional degree of
freedom in the design by enabling to tailor the anisotropic
response of the optical medium [5]. Finally, we present
the application of tilted SWGs to the design of a
polarization splitter [6,7] and a zero-birefringence
waveguide [8].
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