
Yamagata University Flexible Electronics Japan-Germany  
International Collaborative Practical Utilization Consortium (YU-FIC) 

Yamagata University has constructed close connection with Saxony/Dresden in 
Germany in the field of organic electronics, coworking with Yamagata prefecture and 
Yonezawa city. 
Yamagata University Flexible Electronics Japan-Germany International Collaborative 
Practical Utilization Consortium (YU-FIC) collaborates with companies and institutes 
in Germany, aiming at novel flexible electronics products. 

 LAOLA: Large Area Organic Lighting 
Applications on ultra-thin substrates 

 IonT: Internet on Things - Intelligent OLED-OPV 
based Signage for interactive Advertisement 

 F2E: Free Form Electronics - Freedom in design 
by thermo-formed printed electronics 

FUJIKURA KASEI CO., LTD. 
KEIHIN RAMTECH CO., LTD.  
KOMORI Corporation 
Mitsuboshi Diamond Industrial Co., Ltd.  
Nippon Electric Glass Co., Ltd.  
NIPPON STEEL Chemical & Material CO., LTD. 
Seieido Printing Co., Ltd.  
SERIA ENGINEERING, INC. 
SurFtech Transnational Co., Ltd.  
TAKEDA PRINTING CO., LTD.  
TEIJIN LIMITED 
Tokyo Process Service Co., Ltd.  
The Japan Steel Works, LTD. 
WIREDGATE Inc. 

YU-FIC collaborates with 24 German companies and institutes which are organized by Organic 
Electronics Saxony (OES), having twice visits a every year, respectively. 

October 2017 ～ March 2021 (Jan. 2019) 

 Project leader: Associate Prof. T. Furukawa 
 Fellow: Prof. T. Takahashi 
 Secretary: Prof. M. Koden 

 JST: Program on Open Innovation Platform with Enterprises, Research Institute and Academia (OPERA) 
[FY2016～FY2020] 

MEXT: Construction Program of Open Innovation Organization [FY2018～FY2022] 
MEXT: Regional Innovation Eco-system Program [FY2018～FY2022] 

LOPEC (Mar. 2018) Japan (Feb. 2018) Germany (Nov. 2017) Germany (Sep. 2018) IDW’18 (Dec. 2018) 

Project term 
Participants 

Subjects 

Leaders 

Collaboration with German activity 

Activity 

Related program 

Japan (Jan. 2019) Germany-Japan Joint Workshop(Jan. 2019) JFlex 2019 (Jan. 2019) 



Printing and Roll-to-roll (R2R)  
Technologies 

We provide printing and roll-to-roll (R2R) technologies, aiming at an innovation of 
production in flexible organic electronics. 

Various printing equipment can be utilized for 
printing tests and device fabrications. 

Four types of unique roll-to-roll (R2R) equipment are utilized for fabrications of electrodes, barrier 
layers, organic layers, etc. 
 ・Substrate width：30cm 
 ・Substrate: ultra-thin glass, stainless steel foil, flexible film 

Screen printing Flexography and 
gravure offset printing 

Various evaluation equipment are used for R&D of printing and roll-to-roll (R2R) technologies. 

MITI: “R&D subsidiary program for promotion of academia-industry cooperation” [FY2013～FY2014] 
MEXT: Regional Innovation Strategy Support Program [FY2011～FY2015] 
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Flexible OLEDs  
on Ultra-Thin Glass 

We develop flexible OLED devices on ultra-thin glass G-Leaf® (Nippon Electric 
Glass). 

Advantages of ultra-thin glass G-Leaf® of Nippon Electric Glass 
 ・Flexible and roll shape due to thin thickness such as 50μm 
 ・Intrinsic advantages of glass (gas barrier, surface smoothness, temperature stability, 
     chemical stability, size stability, etc.) 

Application of ultra-thin glass to flexible OLED devices. 
 ・Handling technologies overcoming the brittleness of ultra-thin glass 

Nippon Electric Glass, SERIA ENGINEERING, FEBACS,   
Mitsuboshi Diamond Industrial, NIPPON STEEL Chemical & Material 
  

 Yamagata University Flexible Organic Electronics Practical Key Technology Consortium (YU-FOC)  
[Apr. 2016～Mar. 2019] 

 Yamagata University Flexible Electronics Japan-Germany International Collaborative Practical Utilization 
Consortium (YU-FIC) [Oct. 2017～Mar. 2021] 

MEXT: Construction Program of Open Innovation Organization [FY2018～FY2022] 

 Nippon Electric Glass; “LED JAPAN 2018” (Oct. 2018), “FINETECH JAPAN 2018” (Dec. 2018). 
Mitsuboshi Diamond Industrial; “FINETECH JAPAN 2018” (Dec. 2018). 
 T. Furukawa, N. Kawamura, T. Noda, Y. Hasegawa, D. Kobayashi, M. Koden, IDW’17, FLX6-2 (2017). 

“Novel Roll-to-Roll Fabrication Processes of Transparent Electrodes on Ultra-Thin Glass” 
 T. Furukawa, M. Koden, IEICE Trans. Electron, E100-C, 949-954 (2017). 

“Novel roll-to-roll deposition and patterning of ITO on ultra-thin glass for flexible OLEDs” 

 Flexible OLED devices on ultra-thin glass with the thickness of 50μm 
・Roll-to-roll (R2R) fabrication of transparent electrodes on ultra-thin glass without 
  photolithography 
・Application of ultra-thin glass to OLED substrate and encapsulating substrate. 
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Flexible OLEDs  
on Stainless Steel Foil 

We develop flexible OLED devices with stainless steel foil (thickness: 50μm) of 
NIPPON STEEL & SUMITOMO METAL CORPORATION GROUP. 

Advantages of stainless steel foils of NIPPON 
STEEL & SUMITOMO METAL CORPORATION 
GROUP 
 ・Thickness: 50μm 
 ・Excellent surface smoothness（Ra～0.6nm） 
 ・Excellent temperature and process resistances 
 ・High gas barrier ability 

NIPPON STEEL & SUMITOMO METAL CORPORATION GROUP  

 Yamagata University Flexible Electronics Japan-Germany International Collaborative Practical Utilization 
Consortium (YU-FIC) [Oct. 2017～Mar. 2021] 

 Yamagata University Flexible Electronics Consortium for Academia-Industry Cooperation (YU-FLEC) 
[Jan. 2018～Mar. 2023] 

MEXT: Construction Program of Open Innovation Organization [FY2018～FY2022] 

 Y. Hagiwara, T. Furukawa, T. Yuki, S. Yamaguchi, N. Yamada, J. Nakatsuka, M. Koden, H. Nakada, IDW’17, 
FLXp1-9L(2017). “Roll-to-Roll Patterning of Reflective Electrode on Planarized Stainless Steel Foil” 

M. Koden, T. Furukawa, T. Yuki, H. Kobayashi, H. Nakada, IDW/AD’16, FLX3-1 (2016). 
“Substrates and Non-ITO Electrodes for Flexible OLEDs” 

 Y. Hagiwara, H. Itoh, T. Furukawa, H. Kobayashi, S. Yamaguchi, N. Yamada, J. Nakatsuka, M. Koden, H. 
Nakada, IDW/AD’16, FLXp1-5 (2016). 
”Roll-to-Roll Processing of Silver/ITO Continuous Deposition on Planarized Stainless Steel Foil” 

 Flexible OLED on stainless steel foil 
Electrode (reflective anode) is fabricated on stainless steel foil by roll-to-roll (R2R) 
photolithography-free processes  

Flexible OLEDs  
on stainless steel foil 

Stainless steel foil 
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Barrier Films for Flexible OLEDs 
We develop fabrication technologies of gas barrier layer on PEN film (TEIJIN), 
using roll-to-roll (R2R) PE-CVD.   

Roll-to-roll (R2R) PE-CVD deposition of gas barrier layer on PEN film 
High barrier ability with WVTR of the order of 10-6g/m2/day 
High gas barrier films with transparent electrode 

TEIJIN LIMITED, Tosoh Corporation, FEBACS CO., LTD. 

 Yamagata University Flexible Organic Electronics Practical Key Technology Consortium (YU-FOC)  
[Apr. 2016～Mar. 2019] 

 Yamagata University Flexible Electronics Japan-Germany International Collaborative Practical Utilization 
Consortium (YU-FIC) [Oct. 2017～Mar. 2021] 

 JST: Program on Open Innovation Platform with Enterprises, Research Institute and Academia (OPERA) 
[FY2016～FY2020] 

MEXT: Construction Program of Open Innovation Organization [FY2018～FY2022] 

K. Taira, Taiga Suzuki, W. Konno, H Chiba, H. Itoh, M. Koden, T. Takahashi, T. Furukawa, IDW’18, FLX2-4L  
(2019). “Development of High Gas Barrier Film Using Novel Precursor by Roll to Roll PECVD” 

 ・T. Suzuki, W. Konno, K. Taira, H Chiba, H. Itoh, M. Koden, T. Takahashi, T. Furukawa, IDW’18, FLXp1-10L 
(2019). “High Gas Barrier Films with Heterogeneous Multilayer”  

K. Taira, T. Furukawa, N. Kawamura, M. Koden, T. Takahashi, IDW’17, FLXp1-8L (2018). 
“High gas barrier film for OLED” 

 Roll-to-roll (R2R) fabrication of barrier layer and transparent electrode on PEN 
film 

Ca corrosion device after 616 hours under 40℃/90%RH 
(Thickness of barrier layer: 720nm) 

High gas barrier property 
(WVTR: 6.3×10-6g/m2/day) 

 Flexible OLED devices 
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装置 
 

Roll-to-roll (R2R) Fabrication of  
Flexible Substrates with Electrode 

We develop roll-to-roll (R2R) fabrication technologies of flexible substrates with 
electrode, aiming at large size OLED lighting. 
※Collaboration with German companies and institutes in Yamagata University Flexible Electronics Japan-Germany International 

Collaborative Practical Utilization Consortium (YU-FIC) 
 

Roll-to-roll (R2R) fabrication of electrodes on flexible substrates by 
photolithography-free processes. (low cost, high productivity) 

Plastic film 
(TEUJIN) 

Nippon Electric Glass, NIPPON STEEL Chemical & Material, TEIJIN,  
SERIA ENGINEERING, Tokyo Process Service, FUJIKURA KASEI,  
Mitsuboshi Diamond Industrial 

 Yamagata University Flexible Organic Electronics Practical Key Technology Consortium (YU-FOC)  
[Apr. 2016～Mar. 2019] 

 Yamagata University Flexible Electronics Japan-Germany International Collaborative Practical Utilization 
Consortium (YU-FIC) [Oct. 2017～Mar. 2021] 

 JST: Program on Open Innovation Platform with Enterprises, Research Institute and Academia (OPERA) 
[FY2016～FY2020] 

MEXT: Construction Program of Open Innovation Organization [FY2018～FY2022] 
MEXT: Regional Innovation Eco-system Program [FY2018～FY2022] 

 Nippon Electric Glass; “LED JAPAN 2018” (Oct. 2018), “FINETECH JAPAN 2018” (Dec. 2018). 
Mitsuboshi Diamond Industrial; “FINETECH JAPAN 2018” (Dec. 2018). 
 T. Furukawa, N. Kawamura, T. Noda, Y. Hasegawa, D. Kobayashi, M. Koden, IDW’17, FLX6-2 (2017). 

“Novel Roll-to-Roll Fabrication Processes of Transparent Electrodes on Ultra-Thin Glass” 
 T. Furukawa, M. Koden, IEICE Trans. Electron, E100-C, 949-954 (2017). 

“Novel roll-to-roll deposition and patterning of ITO on ultra-thin glass for flexible OLEDs” 
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YU-FIC 
Academia-Industry Collaboration Consortium 









Exhibitions 

Topics / Publications 
Award 

International Conference 

Book 

Paper 

H. Nakada, M. Koden, “Award from Minister of State for Science and 
Technology Policy”, Cabinet Office, Government of Japan, (2017). 

M. Koden, “OLED Displays and Lighting” (Wiley, IEEE Press) (2017). 

 T. Furukawa, M. Koden, IEICE Trans. Electron, E100-C, 949-954 (2017). 
“Novel roll-to-roll deposition and patterning of ITO on ultra-thin glass for flexible OLEDs” 

K. Taira, Taiga Suzuki, W. Konno, H Chiba, H. Itoh, M. Koden, T. Takahashi, T. Furukawa, IDW’18, FLX2-4L 
(2018).  “Development of High Gas Barrier Film Using Novel Precursor by Roll to Roll PECVD” 

 T. Suzuki, W. Konno, K. Taira, H Chiba, H. Itoh, M. Koden, T. Takahashi, T. Furukawa, IDW’18, FLXp1-10L  
(2018).  “High Gas Barrier Films with Heterogeneous Multilayer”  

 T. Furukawa, Advanced Materials-2018（WCAM2018） (2018). [Invited]  
“Substrates for Organic Electronics - Ultra-thin Glass, Stainless Steel Foil and High Gas”  

M. Koden, T. Furukawa, T. Yuki, H. Nakada, LS16 (2018). [Invited]  
“Roll-to-roll and printing technologies for electrodes of flexible OLED lighting” 

 T. Furukawa, N. Kawamura, T. Noda, Y. Hasegawa, D. Kobayashi, M. Koden, IDW’17, FLX6-2 (2017).  
“Novel Roll-to-Roll Fabrication Processes of Transparent Electrodes on Ultra-Thin Glass” 

K. Taira, T. Furukawa, N. Kawamura, M. Koden, T. Takahashi, IDW’17, FLXp1-8L (2017). 
”High gas barrier film for OLED” 

 T. Furukawa, N. Kawamura, M. Koden, H. Itoh, H. Kuroiwa, K. Nagai, LOPEC (2017).  
“Gas barrier film for OLED devices” 

M. Koden, T. Furukawa, T. Yuki, H. Kobayashi, H. Nakada, IDW/AD’16, FLX3-1 (2016).  [Invited] 
“Substrates and Non-ITO Electrodes for Flexible OLEDs” 

 T. Furukawa, IWFPE2016 (2016). [Invited]  
“Flexible Substrates and Printed Transparent Electrode for OLED Lighting” 

 “JFlex2019”  (Jan. 2019). 
 “LOPEC” (March 2018, Germany). 
 “Printable Electronics 2018” (Feb. 2018). 
 “LED & OLED EXPO 2017” (June 2017, Korea) 
 “Printable electronics 2017” (Feb. 2017). 
 “G7 Exhibition” (May. 2016). 
 “Printable electronics 2016” (Jan. 2016). 
 “International Photonics Exhibition 2015” (Korea)（Oct. 2015). 
 “National Museum of Nature and Science (Japan)” (May 2015). 
 “Printable electronics 2015” (Jan. 2015). 

“Printable electronics 2016”  
(Jan. 2016) 

“Printable electronics 2017”  
(Feb. 2017) 

“Printable electronics 2018”  
(Feb. 2018) 

Printable Electronics 2017 Award 
“Originality Award” to INOEL 



Members 

Related section 
Research Group for Flexible Technologies (Nakada/Furukawa/Yuki/Koden Group) 
Innovation Center for Organic Electronics (INOEL) 
Yamagata University 
1-808-48 Arcadia, Yonezawa, Yamagata 992-0119, Japan 
TEL +81-238-29-0575   
 

Professor 
Dr. Mitsuhiro Koden 
koden@yz.yamagata-u.ac.jp 
http://www.asahi-net.or.jp/~ar3t-kudn/technology.html 

Field: LCD, Display, OLED, Chemistry 
 
1983 Graduated at Osaka University (PhD) 
1983～2012 Sharp Corporation  

(Liquid crystal materials, LCD, OLED display, etc.) 
1998～2011 Guest prof. of Nara Institute of Science and Technology 
2012～  INOEL, Yamagata University (current position) 
 
(Award) 
 ・Award from Minister of State for Science and Technology Policy”, Cabinet Office, 

Government of Japan (2017). 
 ・Award from The Japanese Liquid Crystal Society (2005). 
(Development) 
 ・17” Ferroelectric liquid crystal display (FLCD) prototype (1999). 
 ・3.6” polymer OLED display with world’s highest resolution (2006). 
(Book) 
 ・M. Koden, “OLED Displays and Lighting” (Wiley; IEEE Press) (2017). 
 ・K. Takatoh, M. Hasegawa, M. Koden, N. Itoh, R. Hasegawa, M. Sakamoto, 

“Alignment Technologies and Applications of Liquid Crystal Devices” Taylor & 
Francis (2005). 

Associate Professor 
Tadahiro Furukawa 
ta-furukawa@yz.yamagata-u.ac.jp 

Field: Fine patterning technology, Printing,  
Roll-to-roll technology  

 
1984 Graduated at Saitama University (Master degree) 
1984～2011 Kyoto Printing Co., Ltd. 

   R&D and production of Color filter (CF) 
   R&D of flexible CF and LCD 

2011～  INOEL, Yamagata University (current position) 
 
(International conference) 
 ・T. Furukawa, WCAM2018 (2018）. [China, Invited] 
 ・T. Furukawa, et al., IDW’17, FLX6-2 (2017). 
 ・T. Furukawa, LED & OLED EXPO 2017 (2017). [Korea] 
 ・T. Furukawa, et al., LOPEC (2017). [Germany] 
 ・T. Furukawa, et al., IDW/AD’16, FLX3-3 (2016). 
 ・T. Furukawa, IWFPE2016 (2016). [Korea, Invited] 
 ・T. Furukawa, et al., ICFPE 2016, O15-6 (2016). 

Professor 
Dr. Tatsuhiro Takahashi 
effort@yz.yamagata-u.ac.jp 

Field: Polymer chemistry, composite material 
            Administration, International collaboration 
 
1988 Graduated at Waseda Univirsity 

(Master degree) 
1988～1998 DuPont 
Graduated at Yamagata University (PhD) 
2002～ Yamagata University  
2008～  Yamagata University, Professor  
2016～  Yamagata University, Director of INOEL 

YU-FIC Fellow YU-FIC Chair 

YU-FIC Executive Secretary YU-FIC Secretary 
Mariko Hoshina 
mhoshina@yz.yamagata-u.ac.jp 
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