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Tohoku University and DOWA Jointly Develop Planar Light-emitting Luminance Device 
— Field Emission Luminance Devices Using Carbon Nanotubes — 

 
Tohoku University’s Graduate School of Environmental Studies (Dean: Professor Kazuyuki Tohji) and  

DOWA Holdings Co., Ltd. (President: Masao Yamada) have succeeded in jointly developing a cold cathode 

electric field electron emission (field emission) low power consumption light-emitting device based on 

carbon nanotubes. This represents the first full-fledged attempt to use carbon nanotubes as the material for 

a light-emitting device.  

The light-emitting mechanism of the device adopts a method where electrons emitted from carbon 

nanotubes used as a cold cathode illuminate the electron beam-induced fluorescent material of the anode. 

Intense joint research conducted by Tohoku University and DOWA Holdings managed to achieve a 

breakthrough in the carbon nanotube cold cathode formation process, the core technology responsible, and 

this led to the completion of the basic technologies for the fabrication of planar light-emitting devices.  

The mechanism allows the creation of energy-efficient lighting devices capable of emitting light at low 

power for extended periods at a stable and high luminance efficiency. In addition, as the light emitting face 

can be fashioned into a flat shape, the technology has future potential for commercialization in the form of 

flat-surface light fittings that could change the concept of conventional lighting through the application of 

flat lighting across large surface areas, as opposed to LEDs, which are point light sources.  

In April 2004, the Graduate School of Environmental Studies, Tohoku University and DOWA Holdings 

Co., Ltd. signed a comprehensive joint research agreement. At the same time, DOWA Holdings 

established Control of Environmental Materials as an endowed division of the Graduate School and 

has since continued to build a close relationship of cooperation with the university. This latest 

achievement in research into planar light-emitting devices is one of the outcomes whose foundations 

lie in the joint research conducted between the two organizations. Efforts are currently underway to 

build on this success and develop technologies aimed at the practical use of the device.  

The Graduate School of Environmental Studies, Tohoku University and 

DOWA Holdings Co., Ltd. will exhibit and present the findings of their 

latest research into planar light-emitting devices at the LED/OLED 

Lighting Technology Expo as part of Lighting Japan 2013, held at Tokyo 

Big Sight from January 16, 2013. 
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