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Grand Challenge and Goal： Pioneering the creation of broadband wireless devices that bridge the terahertz 
gap and achieve unprecedented power performance improvements through the fusion of wireless integrated 
systems, optical circuit receivers, and optical neural networks

Summary：
• To further improve frequency utilization efficiency, wireless communication 

technology that leverages the sub-terahertz and terahertz frequency bands is 
essential

• We aim to pioneer  the “terahertz gap” by creating ultra-efficient, broadband 
wireless communication systems through the fusion of wireless-optical 
technologies, achieved through cross-disciplinary collaboration among experts 
in integrated circuits, optical circuits, and optical devices

• We propose a completely new wireless receiver architecture that decodes 
sub-terahertz waves in the optical analog domain by developing an ultra-
energy-efficient optical neural network model that performs inference simply 
by passing light through it

Social Impact：
• Demonstrating ultra-efficient and broadband wireless devices that bridge the 

terahertz gap, we aim to realize an advanced digital society that integrates 
physical and cyber spaces

• Paving the way for the development of wireless devices that achieve ultimate 
energy efficiency, looking B5G/6G to even the next generation, 7G
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