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Global Research Outreach_2026_Call for Proposal
Theme: Advanced Devices
- Sub-Theme: Advanced Photonics for Optical I/O and Computing

The rapid expansion of AI data centers makes ultra‑high‑bandwidth, low‑power optical I/O an essential infrastructure requirement. In particular, large‑scale linear operations such as matrix multiplication and Fourier transforms constitute the dominant power‑ and latency‑bottlenecks of the entire system. Consequently, a photonic‑based solution capable of delivering orders of magnitude higher energy efficiency and bandwidth than conventional electronic interconnects is urgently.
 Heterogeneous materials—III‑V, BTO, TFLN—used to implement non‑linear (e.g., Pockels effect) and non‑reciprocal (e.g., magnet‑free isolator) devices demonstrate the potential to overcome the bandwidth, voltage‑drive, and insertion‑loss limitations of Si‑photonics. However, additional research is needed to overcome the heterogeneous‑integration challenges of emerging materials and to ensure their process compatibility and manufacturable yield.
Leveraging these devices as core building blocks, photonic computing can perform arithmetic directly on optical signals, eliminating the optoelectronic conversion step and reducing power consumption and latency by tens of times. To enable photonic computing in advanced systems, the most urgent research challenges are: (1) a scalable photonic architecture that can support large‑scale computations, and (2) hardware‑ and algorithm‑level solutions that mitigate the error‑accumulation and precision limitations inherent to optical‑based processing.
We are interested in the core technologies of next‑generation photonic devices that can solve problems arising in the fields of optical interconnects and photonic computing, and the examples below are illustrative but not limiting. 

· Core devices for next‑generation optical I/O based on heterogeneous integration
a. High‑speed Modulator and Detector
b. Non‑linear/Non‑reciprocal Photonic Device
c. Heterogeneous Integration Technology
· Device design and PIC for photonic computing
· New architecture and algorithms extensible from optical‑interconnect to photonic‑computing technology 

※ The topics are not limited to the above examples and the participants are   
   encouraged to propose the original idea.

※ Funding: Up to USD 150,000 per year
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