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Population change (forecast) in Japan

https://population.un.org/wpp/Graphs/Probabilistic/POP/TOT/392
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& 2018 United Nations, DESA, Population Division. Licensed under Creative Commaons license CC BY 2.0 1G0.
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Germany may have the same issue

Japan

Japan: Total Population
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Issues & Solutions

v Reduction in labor power
— Productivity improvement > Laser manufacturing

Eco system with help of loT & CPS

v’ Super-aging Society
— realization of inclusive society —  Laser manufacturing

Mass-customization
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How 1o increase the productivity ?

Less lead time with less labor

Find Recipe (parameters) effectively

Simulator

Understand what is going on in a material
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Theoretical solution

Why difficult?

Laser processing includes many different & difficult physics

Nonlinear, non-equilibrium, open system, multi disciplinary

A nm 10 nm 100 nm 10 um mm
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First impact: Light- electron-electron Phase transition or Complt:‘x propagation
matter interaction electron-phonon explosion structure change

phonon-phonon
interaction

Al-based simulator needs to be established before theory.
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Cyber-Physical System

Cyber space Al simulation Data base
Test machine to find a parameter set

—|— Optimization

See if
the result is good enough?
the cost is low enough?

Cyber space

order

Physical space

production

Prototype manufacturing

Digital Twin

CPS is a highly integrated system of Cyber and Physical system.
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Silicon drilling - Top view -
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. Tani, S., Kobayashi, Y. Sci Rep 12, 5837 (2022).
. Kobayashi L./, v P (2022)
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Meister DATA Generator
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MDG: 24 Hours, 7days Operation

Yohei Kobayashi et.al, IEEE JSTQE, vol. 27, pp. 1-8, (2021)
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https://ieeexplore.ieee.org/document/9411653?source=authoralert
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Collaborative knowledge consensus

TACMI Consortium

Technological Approaches toward
Cool laser Manufacturing with
Intelligence
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TACMI Consortium
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http://www.utripl.u-tokyo.ac.jp/tacmi/
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Thank you for your attention.

Contact info.

vohei@issp.u-tokyo.ac.jp
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