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High-efficiency flexible organic
light-emitting diodes on nanoimprinted PET substrate
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Abstract. Flexible organic light emitting diodes (FOLEDs) have attracted an amount of attentions due
to their advantages in power-consumption and color-quality for lighting and display applications. Al-
though the indium-tin-oxide (ITO)-coated glass substrates are widely used in OLEDs, their brittle
nature limits the further development of flexible OLEDs for some special products. Here, we present
a device structure which uses plastic PET as the substrate and spin-coated high-conductivity PEDOT : PSS
as the anode. Based on this OLED device structure, Moth’s eye nanostructure is imprinted on OLED

to introduce optical outcoupling structure and increase the light outcoupling efficiency. The green
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flexible OLEDs on this substrate exhibit superior optical and electrical characteristics, showing a

power efficiency of 36.10 Im « W' at 1 000 c¢d » m *. By introducing a nanoimprinted light-outcoupling
structure on the PET film, flexible OLEDs can yield a power efficiency of 80.46 Im + W' at 1 000 c¢d » m™*

with excellent optical and electrical characteristics. In the bending tests, the FOLEDs show great mechanical

stability in luminance after bending 200 cycles in 180°, Tt is demonstrated that the PET-PEDOT : PSS sub-

strate of the flexible OLED can work as an alternative for the counterpart on ITO-glass substrate for the use

in wearable and mobile communication devices.
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Fig.1 (a) SEM image of nano-imprinted template with moth-eye nanostructure; (b) Device structure

schematic diagram of nano-imprinted flexible OLED.
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Fig.2 Performances of flexible OLED based on PET-ITO and PET-PEDOT and OLED based on glass-ITO.
(a. current density-voltage characteristic; b. luminance-voltage characteristic; c. current efficiency-cur-
rent density characteristic; d. Electroluminescence spectra; e. angular dependency of light intensity of
flexible OLED based on PET-ITO and PET-PEDOT. The gray dash line represents the ideal Lamber-
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Fig.3 (a)Optical transmittance of ITO, PET and imprinted PET as a function of wavelength; b-f. Perform-

ances of imprinted flexible OLED device based on imprinted PET-ITO and imprinted PET-PEDOT .

(b)Current density-voltage characteristics (c¢) Luminance-voltage characteristic, (d) Current efficiency-

current density characteristic, (e) Electroluminescence spectra, (f{) Angular dependency of light

intensity. The gray dash line represents the ideal LLambertian.
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