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AI and computational science are evolving rapidly, and the way R&D is conducted is on the verge of fundamental 
change. Preferred Networks, a company at the forefront of computing, and Resonac, which aims to become a 
World-Class Functional Chemical Company, discuss new possibilities in R&D.

Resonac x Who: Dialogue (3)

R&D Strategies

Expanding R&D possibilities through AI and computational science
— to the cutting edge and beyond with our co-creation partners
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At the foundation of co-creation is respect.
Trusted partners come together, and AI 
accelerates their evolution, giving rise to 
high-quality co-creation.
Beyond that lies the future of R&D that will 
change the world.

Fukushima: Resonac is strengthening its collaboration with 

Preferred Networks (PFN), a leader in AI solutions and 

computing infrastructure. By deepening our co-creation 

relationships with a group of top-tier experts, our R&D 

divisions should be able to open up new possibilities. How 

thanks to  AI and computers. We will likely see a reversal in 

which computation precedes experiments.

Fukushima: Resonac, as a maker of physical products, has 

built its business on repeated experiments and verification 

to improve quality. Presenting a finished product to custom-

ers and hearing their praise is one of the satisfactions of 

being an engineer. While this motivation is constant, 

experiments also demand enormous efforts, as well as the 

time and cost of sourcing materials. That is why Resonac 

has used computational science to derive new ideas from 

analyses of past success factors. Simulation speed and 

accuracy are now improving, making it increasingly easy to 

identify winning ideas. It is clear that failing to master AI 

will leave us behind the rest of the world.

Okanohara: PFN's mission is to “make the real world 

computable and create the future together,” and our 

strength comes from a deep understanding of customers' 

business domains and the ability to develop the technolo-

gies that they actually need on the ground. In materials 

development as well, we  use AI to achieve outcomes that 

are previously difficult to reach. Even now, progress is 

being made in yield improvement, faster development 

cycles, and more. In the near future, PFN should be able to 

contribute to innovation as well, including discovery of 

entirely new materials.

Yoshida: Resonac began discussions with PFN two years 

ago. The co-creation began when Resonac expressed 

do you at PFN see the remarkable advances in AI and 

computational science?

Okanohara: In R&D practice, the relationship between 

experiments and computation is shifting. Traditionally, 

computational science served primarily to identify success 

factors and uncover problems in experimental results. It is 

now becoming possible to discover new materials and 

manufacturing processes from the simulation results 

interest in adopting Matlantis, the universal atomistic 

simulator offered by the PFN Group. Originally designed for 

computational scientists, the platform not only enables 

pre-experimental simulation but also offers a wealth of use 

cases and strong support. For these reasons, we are now 

rolling it out internally for use by researchers.

Okanohara: Matlantis is an AI simulator for materials 

development that incorporates atomic- and electron-level 

property data based on quantum chemistry calculations. 

We are confident that Matlantis delivers materials develop-

ment simulation at unprecedented, unparalleled speed and 

accuracy. What results has Resonac seen on the ground?

Fujimoto: Previously, Resonac’s simulations primarily 

involved researchers at the Institute for Advanced Integrat-

ed Technology submitting requests to computational 

scientists at the Research Center for Computational Sci-

ence and Informatics and receiving feedback from them. 

However, Matlantis can be operated by experimental 

scientists themselves, so they have begun using it as well. 

With support from the Research Center for Computational 

Science and Informatics, researchers have learned to use 

Matlantis, and in some cases have applied simulation-based 

design to achieve record-breaking performance. Ideas that 

researchers shelved as “not worth requesting a computa-

tional scientist for” represent missed opportunities. The 

greatest achievement may be that researchers can now act 

on those ideas.

Fukushima: I ran quantum chemistry calculations as a 

student, and in that environment some calculations took up 

to six months. If the initial hypothesis or model was flawed, 

all that work was wasted. Researchers in materials develop-

Advancing R&D through technological 
innovation

Results of the two companies’ co-creative R&D, 
now underway
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ment had long been waiting for technology that can  

calculate quickly while ensuring reliability. That is where 

Matlantis came in.

Fujimoto: Researchers at our Institute for Advanced Inte-

grated Technology also face limits on the number of experi-

ments they can conduct hands-on. Updating the research 

process has been a long-standing challenge. For research-

ers who have honed their existing methods, experience, and 

intuition, adopting AI may feel like a hurdle. Yet AI also 

expands the range of thinking, and that is another of its 

strengths. We expect AI to not only accelerate the develop-

ment cycle but also broaden the range of ideas.

Yoshida: PFN is also supporting the project for the 

mass-production launch of NCF*. NCF, Resonac’s core 

product, urgently needed increased production, and we 

were looking to shorten prototyping time through AI. Having 

PFN assess the level of our expertise and talent was also 

one of our aims. Now, please share your candid impressions 

of the project.

Kawamura: As a software-focused team, we had limited 

hands-on experience with physical equipment, and I think 

we often made difficult requests to you. Yet the willingness 

to always respond positively, embrace data analysis in the 

mutual understanding. In other industries I have observed, 

innovative technologies tend to be monopolized by the 

companies that develop them. In the semiconductor indus-

try, by contrast, where players share grand challenges such 

as overcoming physical limits, open innovation is the path 

forward for the market. Cross-disciplinary co-creation 

takes time, however. Both parties need to understand each 

other’s implicit knowledge and awareness of the challeng-

es. You should build the relationship steadily, by accumulat-

ing intangible assets together rather than pursuing short-

term results.

Fukushima: For mutual understanding, respect is key. Step 

into uncharted territory with a trusted partner, driven by 

excitement for what is new. When you have that kind of 

relationship, you feel you can give the next step a try. If you 

bind yourself with a mindset of “this is how we’ve always 

done it,” that will keep you from moving into a new world.

Kawamura: Opportunities to share knowledge with one 

another are important. PFN keeps a constant watch on AI 

technology, and Resonac does the same for semiconductor 

materials technology. When each side brings its vision of 

the future to the table, ideas expand into new fields and 

innovation follows. We have frequently felt these synergies 

on the development site as well.

Fujimoto: For our part, we cannot truly update our R&D 

without daily exposure to the highest-level technology. Both 

companies have already held technical exchange work-

shops for three consecutive years, but it is important to 

maintain points of contact and build relationships where 

people feel comfortable talking to each other. Exposure to 

field, and take on challenges was where I saw Resonac’s 

strength. At the same time, I feel there was room to further 

accelerate the cycle of testing, evaluation, and adjustment 

to deliver results on short-term projects. In hindsight, I 

wish we had understood the manufacturing site more 

deeply and approached the work with a stronger sense of 

the overall picture. Had we worked side by side with produc-

tion staff at the machines, pointing at the equipment as we 

discussed the issues, we would have developed more practi-

cal solutions.

Yoshida: Process improvement through AI that incorporates 

the knowledge of frontline workers—that’s exactly it. The 

Research Center for Computational Science and Informatics 

faces similar challenges. The people who work with the 

data need to understand the manufacturing site and cus-

tomer requirements, and understand the process more 

deeply than anyone else.

Fukushima: Co-creation of this kind is an essential element 

for Resonac as it pursues its goal of becoming a World-

Class Functional Chemical Company. What are the essential 

elements of co-creative R&D for a cutting-edge company 

like PFN?

Okanohara: The semiconductor-related industry that 

Resonac focuses on is one where specialist knowledge 

converges amid rapid change, as players take on new 

challenges one after another. External knowledge is becom-

ing increasingly important, but the key, I would suggest, is 

each other’s cutting-edge technology motivates both sides 

to aim higher. As this relationship deepens, co-creation will 

emerge organically from the teams themselves.

Okanohara: In the not-too-distant future, AI may not merely 

assist humans—it may become a member of the co-creation 

team. AI agents repeatedly test hypotheses, then compile 

and report results that have also gone through experi-

ments. AI can hold the complex information that both 

partners bring, so it may even propose the co-creation 

themes.

Yoshida: In the world beyond that, what role will research-

ers be expected to play?

Okanohara: There are claims that AGI* will surpass humans 

and solve the world’s accumulated challenges, but I find 

myself unable to fully agree with that view. Even if semicon-

ductors surpass their physical limits and achieve efficien-

cies 1,000 times greater than today, and robots act in 

concert, problems such as environmental issues and social 

issues will likely remain—problems that intelligence alone 

cannot solve.

Fukushima: That is precisely why co-creation may be 

essential in the areas that humans must absolutely take on. 

The call to “approach this challenge together” emerges 

*  NCF: Non-Conductive Film. Used as an underfill material for 3D semicon-
ductor packages incorporating stacked TSV memory and similar devices, 
where pitch and gap dimensions continue to shrink.

Resonac’s culture of embracing advanced 
technology

Conditions for co-creative R&D

Integrating Resonac’s materials chemistry 
expertise with PFN’s AI technology will 
establish an unshakeable position in the AI 
and semiconductor fields.
This is an important challenge for Japan’s 
future as well.

*  AGI: Artificial General Intelligence. Unlike conventional specialized AI, this 
is a next-generation AI that learns the intellectual activities humans 
perform and can autonomously solve problems across multiple fields.

Accessing the world’s top players from our 
respective areas, exchanging knowledge, and 
continuously striving to improve will push the 
entire co-creation network to an even higher 
level.

The impact of AI and the significance of 
researchers
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from conversation between humans.

Okanohara: At the field level, researchers will need at least 

baseline skills in working with AI and robots, and will be 

expected to take on responsibility for their use. We should 

get ahead of that future now.

Kawamura:  A word that has been cropping up among 

engineering students lately is "getting AI'd out"."Getting 

AI'd out” means being “replaced by AI.” The term reflects a 

strong sense of crisis among young people. As AI contin-

ues to evolve, simply developing solutions is no longer 

enough for us. We must stay ahead, using AI more effec-

tively than anyone else and reaching a level where we can 

teach others to do the same. To raise the knowledge base 

across the company, junior employees at PFN engage in 

grassroots activities such as paper reading groups and 

case-sharing sessions.

Fukushima: At Resonac, the CDIO organization works with 

the Research Center for Computational Science and Infor-

matics to build momentum, but the biggest challenge is 

mindset. Every employee should recognize that a major 

wave is coming.

Kawamura: A sense of crisis is important, but so is a spirit 

of adventure. The mindset of riding that wave and reshap-

ing products through their own ideas runs deep at Resonac, 

I believe. The value of frontline engineers in development 

and manufacturing will, if anything, increase. This is be-

cause physical AI will be held back by device costs, and  it 

will not be deployed at every site. People who bridge the 

intelligence of AI and the physical sites will likely see their 

role grow even further.

Kawamura: Growing up during Japan’s “lost 30 years,” I 

found the era of strong industry distant, not something I 

could feel as real. At the same time, I find myself feeling 

hope and a sense of potential in the Japan I live in today. I 

also joined PFN out of a desire to contribute to the real 

world that lies beyond computing technology. Seeing 

Resonac’s drive to reach the top has only heightened my 

excitement.

Fukushima: To change the world going forward, an ecosys-

tem that raises the quality of co-creation is essential. The 

Packaging and Power Solution Center, JOINT3, and US-

JOINT, all currently underway, aim to create a single hub 

where high-quality, cutting-edge information converges 

and innovative ideas are generated in rapid succession. 

Embedding that knowledge in each operation also acceler-

ates R&D. If a cutting-edge group like PFN joins this kind of 

ecosystem, the R&D process across society as a whole will 

be updated.

Yoshida: Resonac will gain access to top-tier information 

from around the world, including from hyperscalers. 

Sharing frontline needs with partners will further strength-

en the ecosystem. We must also continue to keep pace with 

PFN’s level of technology. I expect this relationship of 

mutual striving to ripple outward through the entire co-cre-

ation network.

Fujimoto: We can also expect a positive impact on human 

resource development. Solutions that anyone can use, like 

Matlantis, may uncover the hidden skills of seasoned 

engineers. Lowering the barrier for young engineers to take 

on challenges is also a positive for the society of the future.

Okanohara: As AI continues to shape new economic 

spheres, Japan, for its part, must be firmly involved in that 

cycle of value creation. Resonac creates the materials the 

world needs, and PFN’s AI technology supports that effort. 

Through that fusion, we aspire to continue contributing to 

the advancement of humanity. That is the kind of co-cre-

ation we want to bring to life.

Fukushima: If more trusted co-creation partners come 

together, we could build an ecosystem that makes the world 

see Japan as a force to be reckoned with. My dream is to 

make Resonac a company that endures for 100 years. I 

believe R&D is the starting point for that. Resonac alone 

cannot fill every gap in the puzzle. We need the strength of 

trusted partners. Let’s go after the top spot in the world 

together.

Adopting AI and computational science is a 
challenge for the frontline.
As trials grow explosively and methods 
diversify, the ideas of researchers across 
every generation are expanding.

The future society that lies beyond co-creation

Looking ahead to contributing to the real 
world that lies beyond AI and computing 
technology, I am genuinely excited about 
what our co-creation with Resonac will bring.

Introducing AI into R&D led by Resonac’s Research Center for Computational 
Science and Informatics

Case Study

Beyond Matlantis, Resonac is implementing a range of initiatives that combine computation-
al science and AI technology. Resonac has established an in-house Research Center for 
Computational Science and Informatics and works closely with business units and 
manufacturing sites, enabling computational science and AI specialists to embed them-
selves in development environments, understand processes, and acquire implicit knowl-
edge. This generates competitive advantages such as analytical capabilities that tightly 
integrate materials knowledge with computational science and AI.

The center led the introduction of Matlantis and deployed it to applications such as the 
Company’s CMP slurry. Its unparalleled speed to accuracy are also helping to close the gap 
between computational science and experiments, accelerating materials development.

Katsuhisa 
Yoshida
Research Center for 
Computational Science 
and Informatics

Tatsushi Saito
Research Center for 
Computational Science and 
Informatics

Computational science x AI
Accelerating Semiconductor Materials 
Development with Cutting-Edge AI and 
Simulation Technology

Computational science (structure, fluid)
Developed low thermal expansion 
copper clad laminates for next-genera-
tion semiconductor packages through 
simulation

MI x pseudo-quantum computer
Significantly accelerated the search for 
optimal semiconductor material 
formulations through the use of 
quantum computing technology

Computational science(molecular design)
Developed magnetic encapsulant for 
inductors with 1.4x higher bending 
strength compared to conventional 
product

MI
Developed a new photosensitive film for 
advanced semiconductor packages

See here for speeker’s impression
after the interview (In Japanese only)

https://youtu.be/bAL_Gt94qEk
https://www.resonac.com/news/2024/08/06/3202.html?_gl=1*1g3nfja*_up*MQ..*_ga*MjAyMjE0MDk1NS4xNzg3MDM0Nzg0*_ga_X0Y5W1RQ6E*czE3ODcwMzQ3ODQkbzEkZzAkdDE3ODcwMzQ3ODQkajYwJGwwJGgw*_ga_KL6329XMEP*czE3ODcwMzQ3ODQkbzEkZzAkdDE3ODcwMzQ3ODQkajYwJGwwJGgw*_ga_VQYKXCQMD4*czE3ODcwMzQ3ODQkbzEkZzAkdDE3ODcwMzQ3ODQkajYwJGwwJGgw
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