Fabrication of EL Devices based on Spray-coated PEDOT:PSS Electrode
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ABSTRACT

In this work we describe the screen-printing fabrication of EL devices having PET spray-coated PEDOT:PSS electrode. The blue luminescent devices were characterized by electrical and optical measurements. PEDOT – based devices presented twice power consumption compare to its ITO counterpart at the same luminance level.
INTRODUCTION 

Electroluminescent (EL) devices are mostly composed of either powder or thin films materials. ITO is the dominant material used in EL as transparent electrode consisting of a mixture of tin and indium oxides. However the high cost Indium, whose natural reserves are depleting, has been caused urge for replacement [1].
In this article, we describe the procedures to fabricate a low cost EL device, by using PEDOT:PSS (Poly(3,4-ethylenedioxythiophene) poly(styrenesulfonate)) deposited via ultrasonic spray as transparent electrode.
RESULTS AND DISCUSSION

In this work PET films were used as substrates Four layers of PEDOT:PSS were sprayed on  the PET surface by an ultrasonic automatic equipment. The substrates were heated at 100°C during the spray process and dried in oven at 100°C for 12 h. The films were post-treated by dipping in ethylene glycol for 3 min. and then dried again at 80°C for 2h.
The phosphor (8152B Blue-Green Phosphor - DuPont), dielectric (8153 dielectric) and silver (9145 silver conductor) layers were sequentially deposited by screen-printing technique, and baked in oven at 100°C for 15 minutes after each deposition (figure 1).
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Fig. 1. EL device layers.

The devices were characterized following the procedure developed by DuPont [2]. We scan the voltages starting from 50 V and then increasing to 100 V in 10 V steps. For each voltage the frequency was swept starting at 100 Hz and doubling to a maximum of 800 Hz [3]. The Luminance and color were measured in an active area of 4.3 cm2 during each test (figure 2). 
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 Fig. 2. EL device Luminance vs. Voltage applied.

The power consumption (mW) was also calculated for each measurement (figure 3).
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 Fig. 3. EL device power consumption vs. Voltage applied.

Typical operation conditions for EL devices at low temperatures varies from 80 to 120 VAC under 400 Hz[3]. At 90 V and 400 Hz condition the ITO control device provided 26.0 Cd/m2 of Luminance (x = 0.178; y = 0.376) and power consumption of 239.6 mW. Under the same conditions the PEDOT device gave 21.2 Cd/m2 of Luminance (x = 0.169; y = 0.380) (figure 4) and power consumption of 377.1 mW. 
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Fig. 4. Green-Blue phosphor EL device Chromaticity Diagram on drive voltage of 100 V at 800 Hz.
To provide the same Luminance as the ITO device the PEDOT device required 100 V and a power consumption of 488.8 mW.

CONCLUSION

We described the silk screen process performed to deposit the phosphor, dielectric and silver layers. We successfully applied the sprayed coated PEDOT electrode, in a functionally EL device (figure 5).
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Fig. 5. PEDOT EL device switched on drived by  100 V @800 Hz.
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