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Abstract 
A flexible photoluminescent display device was 

proposed and fabrication technology with a low 
process temperature was investigated in order to 
improve its reliability. The proposed flexible 
photoluminescent display showed good characteristics 
in reliability and flexibility. The lifetime of the 
proposed flexible photoluminescent displays with 
organics components is estimated to be approximately 
more than 10,000 hours. 

 
 

1. Introduction 
 

Currently, information displays are challenged to 
become more intelligent, useful, environmentally-
friendly, and user-friendly. Flexible displays have 
been regarded as the future displays that can satisfy 
these needs [1, 2]. There has been considerable effort 
to realize these types of displays based on different 
display technologies such as liquid crystal displays, 
organic light-emitting diodes, plasma displays, and 
electrophoretic displays. A number of applications of 
flexible display devices for mobile and other small 
displays have been demonstrated. However, it has 
proven difficult to realize these large-scale flexible 
displays due to the limitations of the fabrication 
technologies that are associated with these types of 
displays. It is believed that the main stream of display 
technology in the future will continue to be large 
digital TVs such as LCDs and PDPs, which are the 
current leading display technologies. We believe that 
plasma display technology is the most promising 
candidate in the field of large flexible display 
technology compared to the other competitive display 
types. Here, the proposed flexible plasma display 
made of organic-based materials is named as “Flexible 
Photoluminescent Displays”. In this work, a prototype 

of flexible photoluminescent display that uses 
organic-based materials was fabricated and technical 
issues pertaining to its flexibility and long-time 
reliability will be discussed. In addition, although 
there are many critical issues regarding flexible 
plasma displays, the plasma display as a viable 
candidate for large flexible displays due to its 
excellent characteristics and simple structure and the 
possibility of new applications of the plasma display 
is demonstrated. 

 
 

2. Experimental  
 

Various organic-based materials that were used for 
fabricating the flexible photoluminescent display are 
shown in Table 1. Ultimately, flexible display should 
use plastic film as a substrate for flexibility and low 
cost. Therefore, due to low CTE characteristic of 
plastic film, other materials should have fabrication 
technology with a low process temperature. As shown 
in Table 1, the selected organic-based materials have 
fabrication technology with a low process temperature, 
such as UV exposure, spin coating, evaporation, low 
temperature curing and so on. 

 
 
 
 
 
 
 
 
 
 

Table 1. Organic-based materials for flexible 
photoluminescent display 
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Fig.1. Prototype flexible photoluminescent display 

 
By using these organic-based materials, a prototype 

of the flexible photoluminescent display and its 
flexibility was demonstrated and uniform micro-
plasma was successfully generated, as shown in Fig. l. 

 
 

3. Results and discussion 
 

 
 
 
 
 
 
 
 
 
 

Fig.2. Characteristics of sustain voltage and 
luminance in accordance with operation time 

 
Fig. 2 shows the microplasma characteristics of the 

minimum sustain voltage and the luminance that was 
obtained from the primitive flexible photoluminescent 
displays, in accordance with the increase in operation 
time. As shown in Fig 2, the minimum sustain voltage 
increased; alternatively, the luminance decreased due 
to the discharge gas contamination. The discharge gas 
contamination is a serious problem and should be 
resolved in order to improve the reliability of the 
flexible photoluminescent display. There are two 
mechanisms of the discharge gas contamination: one 
is permeation via the plastic film and the UV sealant, 
and the other is out-gassing from organic-based 
materials.  

In order to improve the reliability of the flexible 
photoluminescent display, various fabrication 
technologies are proposed and applied, such as a 
multi-layer barrier coating for plastic film, various UV 
curable polymers for sealant, an inorganic thin film 
and various organic materials for a barrier rib, various 
plastic films for the  substrate and organic materials  

 
 
 
 
 
 
 
 
 
 
 
Fig.4. Characteristics of luminance v.s. operation 

time for reliability test 
 

for the dielectric layer. In addition, the characteristics 
of the microplasma were measured in order to 
investigate the relation between each technology and 
the reliability of the flexible photoluminescent display. 

 According to the results, the proposed fabrication 
technologies improved the reliability of the flexible 
photoluminescent display, as shown Fig. 4 and, finally, 
its lifetime is estimated to be approximately more than 
10,000 hours. 

 
 

4. Summary 
 

 This work proposed a flexible photoluminescent 
display and investigated various fabrication 
technologies to improve its reliability. A prototype 
flexible photoluminescent display showed the 
discharge gas contamination which is a serious 
problem for long-term reliability. To solve this 
problem, various fabrication technologies were 
applied to the flexible photoluminescent display, 
which helped in improving its reliability. These results 
demonstrated the potentiality of flexible photo-
luminescent displays as a viable candidate for large 
flexible displays and the possibility for new 
applications of the plasma display. 
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