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Abstract

The concept of programmable photonic circuits has been studied and developed extensively in the last
few years. It has shown great potential in cutting-edge applications, including machine leatning,
quantum computing, radio frequency (RF) signal processing, and hardware accelerators. This concept,
the so-called field-programmable photonic gate array (FPPGA), can evolve into a truly general-
purpose photonic circuit if we successfully implement it on a large scale. However, thete are semral
hurdles to scaling, including a large footprint, high power consumption, and hlgh uptrtal lgss. These
Issues mainly originate from the low-efficient tuning mechanisms of photonic Em:urts Thenﬁﬂ-npncs
the most commonly used method, constantly dissipates heat to the surrounding area, ,_an,df‘_therefme it
CONsSUmMes large power even when the circuits are in static states. In addition, thermal crasstalk
between the elements prevents increasing their integration density.

On the other hand, the MEMS-based tuning mechanism has shown its potential ta Enmiém_em large- |
scale photonic circuits by demaonstrating large-scale photonic swiiches. The large Qc'a!ab'ilihr ofthe
technology originates from its tuning mechanism that allows moving optical building blocks using an
extremely small amount of power. By moving optical elements, large index contrast can be created,
and therefore large optical effect follows. The electrostatic a::tuamr creating the movements is jl;lSI a
simple variable capacitor that consumes electrical power only when the state of the elements is
changing. Our team has been developing various MEMS-tunable photonic components' for, powier-
efficient and low-loss photonic circuits. We have demonstrated programmable photonic processors
directly applicable to classical and quantum photonics applications using the MEMS-tunable, elements,
In this talk, we will show our recent progress on MEMS-based programmable photonic circuits and
their perspective on large-scale photonic systems on a chip [1].
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