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Abstract: 

In addition to the pursuit of miniaturization (More Moore) in accordance with the scaling law 

(Moore's law), semiconductor devices are now pursuing a new axis of development (More than 

Moore) that evolves in the direction of device multifunctionality and integration of different 

functions. Future semiconductor devices are moving toward high value-added systems that 

combine "More Moore" and "More than Moore" like two wheels on a car. Heterogeneous 

integration technology, which integrates heterogeneous materials and functions, is attracting 

attention as a key to the continued growth of the semiconductor industry in the future. In recent 

years, there has been a rapid acceleration in the use of advanced packaging for the evolution 

of high-performance semiconductor devices with superior characteristics such as small size, low 

power consumption, high heat dissipation, and high output power, and bonding technologies 

such as hybrid bonding are expected to play an important role and are attracting attention. In 

this presentation, I will focus on room-temperature and low-temperature bonding technologies, 

which are characterized by reduced residual stress and thermal damage, for heterogeneous 

integration. I will discuss what kinds of new functions and excellent properties can be realized 

in optical and electronic devices using these technologies, using specific devices as examples. 
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