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Organic light-emitting diodes (OLEDs) have excellent characteristics for use as light 
sources. For example, they are thin, light, and capable of providing surface emission without UV 
excitation. In addition, they are environmentally friendly, next-generation lighting devices 
because they do not require the use of mercury (unlike fluorescent lamps) and have potential to 
reduce CO2 emissions due to the improved power efficiency. In order to assess the commercial 
viability of OLED panels for lighting applications, Mitsubishi Heavy Industries, Ltd. (MHI), 
Rohm Co., Ltd., Toppan Printing Co., Ltd., Mitsui & Co., Ltd., and others established a joint 
venture called Lumiotec, Inc. in May 2008. In a plant at its head office in Yonezawa City, 
Lumiotec is currently developing high-performance OLED lighting panels and preparing for 
mass production. 

  

 
 
|1. Characteristics of OLEDs 

An OLED emits light when the electricity is applied to organic materials (molecules 
consisting mainly of carbon (C) and other elements such as N, H and O) made from petroleum, etc.
Electrical energy is converted into light when electrons and holes recombine in the organic emitting 
material. OLEDs are very promising for next-generation light sources and have distinct advantages 
over conventional ones such as incandescent bulbs and fluorescent tubes. 

(i) OLEDs can be formed into panels that are extremely thin and light and that are capable of 
surface emission. They can allow an unprecedented level of flexibility in lighting designs 
and effects, creating new living environments in houses, offices, shops, aircraft, cars, and 
other vehicles. 

(ii) Soft, UV-free light is not only easy on skin and eyes, but also has a high color-rendering 
index. The panels can provide safe and high value-added lighting applications for museums, 
showcases, dressing tables, etc. 

(iii) OLED lighting panels do not contain mercury or other hazardous substances. Also, they 
have potential to be more power efficient than fluorescent tubes. Therefore, they are 
expected to cut down on CO2 emissions by reducing energy consumption. 

|2. Lumiotec's OLED lighting panels 
The increased luminance and a longer lifetime of OLED lighting panels were thought to have 

been a design trade-off; however, a device structure that can provide both at the same time was 
developed. We have also developed large-scale high-speed production equipment (in-line 
deposition facilities with linear evaporation sources) that can significantly improve the material 
yield. This has led to the establishment of the joint venture, Lumiotec. Lumiotec intends to 
collaborate with its parent companies in commercializing OLED lighting panels. 

Lumiotec's OLED lighting panels are manufactured using vacuum evaporation to form 
organic layers on a glass substrate, with the transparent conductive layer of indium tin oxide (ITO) 
patterned on its surface. Small-scale in-line deposition equipment developed and manufactured by 
MHI was installed in a plant at the Yonezawa head office (Figure 1). 

The equipment is composed of a vacuum chamber, linear evaporation sources, substrate 
carriers, and a vacuum pumping system. The equipment continuously conveys glass substrates 
placed on trays above a number of linear evaporation sources so that multiple layers of organic 
materials are formed on the lower surface of each substrate. The in-line process enables multi-layer 
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deposition by continuously providing substrates with very little space in between. Thus, the process 
results in rapid manufacturing and efficient use of the expensive organic materials. This process 
also makes it possible to produce large panels with high throughput. We can mass-produce OLED
lighting panels at low cost. 

 
Figure 1 Small-scale in-line 

deposition equipment 

|3. Prototypes of OLED lighting 
At the Lighting Fair 2009, which took place at Tokyo Big Sight from March 3 to 6, 2009, 

Lumiotec exhibited its OLED luminaires called "Floating" and "Scope" as a reference presentation 
(Figures 2 and 3). Innovative design concepts that exploit the thin and light OLED panels were 
well received and fascinated the visitors. The lighting designs of both products were created by 
Keiji Akiba, while the lighting fixtures were manufactured by Odelic Co., Ltd., and the OLED 
lighting panels were developed by Lumiotec.  

“Floating” uses three rectangular OLED panels as the upper light source and three 150-mm 
square OLED panels as the downlight.  

“Scope” uses three rectangular OLED panels with their emission surfaces facing inward so 
that the light scatters and reflects inside the panels, allowing users to enjoy a wide range of lighting 
experiences. Scope can be made to blink flexibly by controlling the current, and this pattern of 
lighting fluctuation generates “healing” effects. Lumiotec received considerable interest in the 
commercialization of this product from many visitors. 

At the Green Device 2009 held at Pacifico Yokohama from October 28 to 30, 2009, 
Lumiotec showcased “Ichimatsu” and one other product as a reference presentation (Figure 4). 
Odelic designed and manufactured both luminaires, while Lumiotec developed the OLED lighting 
panels. “Ichimatsu” uses a total of six 150-mm square OLED lighting panels, five of them as the 
downlight and one as the uplight. With a motif of a traditional Japanese checkered pattern
integrated with a modern design concept, the product can be used in all sorts of spaces, regardless 
of whether the rooms are styled according to Japanese or Western tastes. Ichimatsu was also well
received by visitors. 

These exhibitions, together with other events, have made us realize that expectations for 
OLED lighting are growing. We will endeavor to accelerate the commercialization of OLED panels 
for next-generation lighting applications and to provide unprecedented lighting designs and effects 
so that we can contribute to the improvement of the global environment. 

 

    

 

  

Figure 2 Floating  Figure 3 Scope  Figure 4 Ichimatsu (and other lights)  


