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Semiconductors: for Further Developments
Semiconductor VLSI (very large scale integration) is the basis of contemporary advanced IT

society. Hiramoto/Kobayashi Lab. aims at solving worldwide problems by the technological
innovation of future integrated nanoelectronics from the device side. Based on the vision in Fig. A,
we are pursuing the extreme form of integrated nanodevices. For Japan’s semiconductor industry
restoration, Prof. Hiramoto joined Leading-edge Semiconductor Technology Center (LSTC) and Prof.
Kobayashi participated in Rapidus Corporation.

Fig. A. A vision map of the integrated nanoelectronics, drawn by Prof. Hiramoto in Semiconductor Technology Roadmap Committee of
Japan (STRJ). A new field of “Extended CMOS” will be created by integrating “Beyond CMOS” and “More Than Moore” into CMOS base
technology. This map is found in International Technology Roadmap for Semiconductor (ITRS).

Fig. 1. Silicon nano-wire transistors were 
fabricated and the quantum effects were 
evaluated. 

Fig. 3. CMOS-compatible ferroelectric nano film
is an enabler for ultralow power logic and
memory technology.

Fig. 7. A silicon quantum bit is
promising for a key device element of
quantum computing.

Fig. 2. The silicon power device project
was initiated. The current density of IGBT
was improved by the scaling concept at
blocking voltage of 3000V. The double-
gate IGBT was also demonstrated.

Fig. 4. Nonvolatile SRAM for
smart power management.

Fig. 6. Negative capacitance transistor
can break the physical limit and achieve
sub-60mV/dec steep subthreshold slope.
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Fig. 5. 3D integration technology by
oxide semiconductor IGZO transistor for
AI hardware.
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Social Implementation of ITS and Automated Driving
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【提出用】

【Demonstration experiment of rubber poles to prevent parked vehicles
and installation of automated bus markings, etc.】

HIRAIWA LAB. is conducting research on transportation policies that pertain to the social integration of ITS
technology and automated driving advancements. This research focuses on enhancing road transportation by
leveraging developments in automated driving, improvements in information and communication technology, as
well as the collection and use of big data and open data. Additionally, it considers social factors such as ensuring
mobility for everyone, enhancing disaster resilience, addressing the challenges of an aging population, and tackling
labor shortages.

Research on social implementation of automated driving Research on ITS technology to solve regional issues
• Participation in the Kashiwa ITS Promotion Council, which is 

working with the local community and citizens to create a 
"Kashiwa ITS Smart City" in Kashiwa City, which has been 
designated as an ITS Experimental Model City.

• Research on the implementation of new technologies, 
especially automated driving, and the use of ITS technology for 
urban development and public transportation issues.

Industry-academia-government collaboration and social contribution activities
• Planning and operation of "ITS Seminars" to promote the spread of ITS in accordance with local needs.
• Participation in the “PIARC (World Road Association)” and the “Cross-ministerial Strategic Innovation Promotion Program
• (SIP)”, cooperation with related government ministries, etc., to promote social implementation and international collaboration in the field 

of ITS and mobility
• Supporting human resource development for engineers in developing countries through ITS training program at JICA

【ITS Seminar in Fukui, October 2024】

• Research on various issues that need to be resolved for the 
social implementation and diffusion of automated driving 
technologies and services
 Research on the road space that constitutes the 

driving environment for automated vehicles
 Research on the effectiveness of infrastructure 

measures such as parked vehicle countermeasures to 
support automated vehicles and their impact on 
surrounding traffic

 Research on social acceptability for social 
implementation of automated driving technologies and 
services

【ITS training program at JICA, June-July 2024】【PIARC TC2.5 meeting in Seville, Spain, November 2024】

【The flow of promoting the “Kashiwa ITS Smart City” 】
(Source:  "Kashiwa ITS Promotion Council" web site) 
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