
Our R&D strategy in “The TOP 2021”
Our R&D strategy in “The TOP 2021” is to continue taking measures to 
turn existing businesses into KOSEIHA Businesses with a focus on the 
“deepening,” “fusion” and “introduction” of technologies, while giving 
priority to establishing pipelines to create next-generation businesses.
 As our basic strategy, we will invest our R&D resources intensively in  
10 notable technical fields corresponding to seven business domains with 
a view to setting up pipelines to create new businesses. In 2019, we also 
newly established the Advanced Technology Laboratory to search for and 
set next-generation research themes without being trapped in the existing 
business domains or obsessed with current industry trends.
 Moreover, through open innovation and other means, we will proactively 
introduce the technologies necessary for the creation of new businesses 
from outside the Company. Presently we are conducting surveys on 
market and technology trends and looking for companies with which we 
can collaborate for next-generation semiconductors, electronic materials, 
composite materials and others.
 Also, in order to turn our existing businesses into KOSEIHA Businesses, 
we need to foster the fusion of technologies within the Company.
 Overseen by Showa Denko’s Institute for Integrated Product 
Development (IIPD), development activities are conducted at 16 locations. 
Furthermore, in 2019, we put the Analysis & Physical Properties Center 
and the Computational Science and Technology Information Center under 
the control of the IIPD. Through these organizations, which are in charge of 
Showa Denko’s base technologies for computational science, analysis and 
evaluation, we will accelerate the deepening and fusion of our technologies 
while also promoting the use of artificial intelligence (AI) technologies.
 In 2019, we also launched the inter-business cooperation activity and 
established a technology to directly bond aluminum and resin, which  
I regard as one of our great achievements.

Aiming at generating synergies over a long period  
through the integration
The Showa Denko Group conducts business in the upstream (materials) 
area in the chemical industry. For the Group, integrating Hitachi Chemical 
means having greater opportunities to know more about the specific 
functions that materials need to provide, as Hitachi Chemical has much in 
common with Showa Denko in terms of technologies but conducts business 
in the middle- to downstream (functional materials, modules and evaluation) 
area of the industry.
 By enhancing and accelerating our R&D activities based on a clearer 
understanding of what we need to achieve and what is needed by society, 
we will be able to meet the needs of our customers for both raw materials 
and functional materials in a one-stop manner.
 The Showa Denko Group has an R&D basis suitable for the fusion of 
technologies with Hitachi Chemical. By effectively sharing each other’s 
technological bases, including those for computational science and analysis 
technologies, the two companies will generate synergies on a short- and 
long-term basis, aiming to be a global top-level functional chemical 
manufacturer through the integration. I hope you will look forward to 
observing the progress we make toward this goal.
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Creation of pipelines (10 notable technical fields corresponding to seven business domains)

Initiatives for thermal management, sensors, IoT and 5G

Under “The TOP 2021,” we will intensively input our R&D resources into the 10 technical fields corresponding to seven business domains 
through the company-wide marketing organization established to identify market and technological trends to guide the search for R&D themes.

Thermal management, sensors, IoT and 5G represent important technologies that will contribute to the progress of digitization.
 The IIPD’s Computational Science and Technology Information Center conducts research by using AI in order to increase the Company’s 
productivity and product quality and to propose optimal materials to customers. To this end, using AI, the Center analyzes the voluminous 
data obtained from our production facilities by using sensing and IoT technologies.

 The Center has also developed a search system by adopting AI-based materials informatics (MI) to develop materials more efficiently. 
Specifically, for aluminum alloys to be used in automobiles and for hard disk media, MI contributes to shortening the development period 
and increasing development efficiency. We aim to introduce MI to all our businesses by 2021, for which we will employ more IT professionals 
and enhance the education of in-house engineers.

System to forecast caulking of ethylene plant
AI continuously monitors condition of the plant in 

operation, and forecasts the best timing of de-caulking.

AI can forecast the best timing equivalently 
with skilled operator and contribute to 

productivity improvement

System to examine image of spherical alumina
AI judges fineness/inferiority of products equivalently 

with skilled inspector, gives evaluation feedback to the 
production section, and realizes optimization of 

production conditions.

Improves ratio of fine products  
and productivity

System to examine aluminum  
can production lines

The system conducts image diagnosis of aluminum 
can production lines to monitor cans remaining in the 

lines at the timing of product change. The system 
enabled us to change products within 1 minute, which 

30 minutes before.

The system increased productivity by 3%

A package to evaluate simulation of  
heat radiation

The evaluation package can forecast data on  
heat radiation. This enables customers to estimate 
capacity of the heat radiation component prior to 

production of specimen.

Customers and SDK cooperatively accelerate 
development of products

Introduction of IoT to casted  
aluminum-rod cutter

The system automatically analyzes data on electric 
current, load factors, etc., detected by sensors on the 

cutter, and predicts occurrence of poor cutting.

Drastically reduces occurrence  
of inferior products

AI-assisted development of aluminum alloy
Utilize AI in development of materials for parts that 
contribute to weight reduction of cars and develop-

ment of xEVs. This enables us to shorten development 
period of new products.

Used in development of new aluminum 
alloys, and shortened development period  

to 1/3.

To achieve these, we will increase R&D personnel for about 10% and R&D investment for about 30%

Priority domains R&D 10 notable technical fields

7 business domains 5 growth drivers

Transportation Weight reduction of cars  
and application of composite 

materialsEnergy

Lifestyle

Next-generation electricity storage devices

xEV

Multi-material / Adhesion between different materials

Electronics
Spread of specialty 

semiconductorsConstruction / Infrastructure

Heat management

Process to produce next-generation semiconductor

Industrial Equipment Improvement in QOL

Life Science & Healthcare Shift from goods to experiences / XaaS

Next-generation wide bandgap semiconductor

Sensors / IoT / 5G

Energy conservation / Renewable energy

Smart testing/diagnostic techniques

Maintenance of infrastructure

Surrounding fields (inter-business cooperation)
New fields

Digitization

CTO Message

We will create 
KOSEIHA Businesses 
with a focus on the 
“deepening,” “fusion” 
and “introduction” of 
technologies

Director, Corporate Officer

Chief Technology Officer (CTO)

Hiroshi Sakai
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Protection of intellectual property

Basic ideas and policies
The Showa Denko Group regards its intellectual property strategies 
as one of its important managerial strategies, and formulates and 
implements the business, R&D and intellectual property strategies 
in an integrated manner. We also constantly work to build a robust 
and broad network of patents for our major business segments 
and important products developed by the Group, thereby main-
taining our competitive edge.

 Business, R&D and intellectual property strategies are mutu-
ally inseparable, like the two sides of a coin. Showa Denko shares 
information about the three types of strategies it employs closely 
and seamlessly, and without a time lag, between the three parties 
to ensure that they are aligned with each other.

Note:  Showa Denko regards the protection of intellectual property as one of its material 
issues.

Results of the KPI
In 2019, we achieved more than 350 new patent applications  
(342 in 2018).
 We operate many of our businesses globally, and in order to 
support these businesses, we proactively file applications for 
intellectual property rights outside Japan as well. The global 
application rate (percentage of applications made outside Japan 
based on applications in Japan) has been at least 50% on average 
for the past seven years.
 We also respect the intellectual property rights of other  
companies. We have built a patent monitoring system that also 
includes foreign patents in the target, to check the trends of other 
companies concerning their intellectual property rights. We also 
proactively protect our trade secrets and copyrights.
 In 2020, amid the novel coronavirus crisis, the number of 
inventions the Group creates may decrease due to the slowdown 
of its R&D activities and the time lag may increase regarding 
applications. We will work to reduce such adverse impact in 
collaboration with the R&D departments and by diversifying the 
means of communication.

New applications:  From 342 in 2018 to 405 in 2022,  
and to 460 in 2025

Materiality KPI

Intellectual Property Strategies

Composite automotive parts project

We launched the project to create new automotive composite 
materials as the first inter-business cooperation activity. In the 
automobile industry, the development of so-called CASE tech-
nologies has been fostered, including those for electrification, and 
in the project, we aim to create new solutions to meet market 
needs by combining a range of our in-house technologies.
 In 2019, paying attention to the “reduction of CO2 emissions,” 
which the automobile industry regards as a social challenge to be 
met, we clarified specifically what contributions we could make to 
the electrification and weight reduction of automobiles for the 
reduction of CO2 emissions.

Approach to electrification
For the widespread use of fully electric vehicles, there remain 
multiple issues to be solved, such as concerns about cruising 
distance and the long recharge time. In order to solve these, 
various trade-offs need to be considered.
 Showa Denko can contribute to the solution of the issues in  
the fields of battery modules and power modules, as we have a 
wide product lineup in the related fields and long accumulated 
expertise and technologies for heat dissipation design. Moreover, 
these fields provide the market size appropriate for the scale of 
Showa Denko.

Specific examples
As for the heat dissipation of batteries, it is necessary to  
consider trade-offs between higher cooling performance and 
smaller battery packs and to find a solution to achieve both. Also, 
for power modules, it is required to increase product reliability 
despite the tendency of operating temperature to increase.
 In response, Showa Denko can provide a solution that  
contributes to achieving both without trade-offs by combining its 
low defect SiC epitaxial wafers, ceramics for heat dissipation, 
highly heat-conductive aluminum materials and other proprietary 
materials with the heat dissipation simulation system that the 
Company has developed based on computational science.

Topic: Stage for Fusion
To realize the concept of “The TOP 2021,” we will establish 
a complex “Stage for Fusion” as a global center which will 
accelerate deepening, fusion and introduction of technologies 
inside and outside the Company. “Stage for Fusion” will be 
built at an adjacent area of the Yokohama Plant, and will 
come into service in 2022.

TOPICS
Use of AI

Showa Denko has been proactively making use of artificial 
intelligence (AI) in the intellectual property field as part 
of its efforts to spread the use of AI across the Company.
 By making effective use of AI, we will increase our 
research efficiency, reduce the risk of infringing upon 
the intellectual property rights of other companies, and 
more strategically conduct intellectual property-related 
operations to enhance the competitiveness of our company.
 In 2019, we started to implement the following two 
measures to increase the efficiency of our intellectual 
property-related operations: (1) application of AI for the 
sorting of data in order of similarity for SDI* in Japan; and 
(2) operation of the patent interpretation support system in 
which the AI developed in partnership with IBM Japan, Ltd. is 
used. In 2020, we will further advance the system to one that 
can deal with patents in foreign languages, thereby making 
it possible to conduct surveys in a more efficient manner.

* Selective dissemination of information (SDI): System for the regular sharing 
of information about patent applications related to the Company

 We are also conducting examinations to make more 
effective use of AI for the creation of new intellectual prop-
erty. AI-based web-wide data search, compilation and 
analysis and the formulation of strategies are proving to be 
very useful to find new customers, search for new product 
applications and examine M&A. We expect that the tech-
nology will greatly help us conduct R&D and business 
operations in the near future.

Approach to weight reduction
Recently in the materials development field, it has been becoming 
important to use multiple materials that have different properties, 
such as resins and metals, for weight reduction and higher strength. 
In particular, the direct bonding of heterogeneous materials has 
been attracting attention as a key technology to contribute to 
shortening the manufacturing process and downsizing products.
 However, there are issues to be solved to bond heterogeneous 
materials together, including those related to the bonding method 
and how to deal with the internal stress caused by a difference in 
the linear expansion coefficients of materials.
 In response, making use of its material design expertise 
for aluminum and resin, Showa Denko has developed an epoch-
making technology to directly bond aluminum alloys and  
polycarbonate resin (amorphous engineering plastic) without 
using adhesives. This technology enables the direct bonding of 
aluminum with a range of resins that used to lack sufficient 
strength to be bonded with metals, such as polycarbonate.
 We will utilize this technology to make proposals on the  
possible use of multiple materials in automotive components, 
thereby launching a new automobile-related business.
 We will also develop new solutions and concepts in the field of 
5G communication based on the success made in the project to 
create new composite materials for automobiles.

Toward the future
We will further expand our intellectual property portfolio to 
increase our competitiveness both quantitatively and qualitatively. 
In addition, we will make careful assessments regarding cost-
effectiveness while fostering the acquisition of intellectual property 
rights outside Japan in the globalization of our businesses.

Increase the efficiency of  
investigations
Search for similar patents and  
improve readability

Put into  
practical use  

in 2019

Automate investigations
Promote the use for bird’s-eye view analysis

Expand  
the use for IP 
landscaping

Create value
Search for new applications of  
proprietary technologies

Toward  
the creation of  
R&D themes

By looking at the future of the automobile industry, we anticipate changes in the industry’s needs for materials

Wide-ranging portfolio of materials/Progress in technologies to produce materials Process design/ 
Evaluation technologies

•  Parts structure analysis/
simulation

•  Heat radiation analysis/
simulation

•  Development of technologies  
to bond materials

Composite-material solution utilizing our original materials/technologies

Light weight/rigidity Heat radiation/Heat storage Electrical insulation Adhesion between  
different materials

Aluminum
•  Designs for alloys
•  Plastic working
•  Surface/interface 

reforming

•  SiC epitaxial wafer for power devices
•  Optical semiconductors
•  Materials for capacitors

Inorganics & electronics
•  Nano-carbon materials

•  Crystallization/particles

•  Analysis of properties

Organics
•  Designs for  

high polymers
•  Forecast of  

properties

Plans and sales 
information

Patent-related 
Proposals

Data and 
inventions

Recommen dations and 
analysis information

Business strategy
(Divisions)

R&D strategy
(R&D departments)

Intellectual 
property strategy

(Intellectual property 
departments)
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