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Abstract: Poly(3,4-vinyl dioxthiophene) : poly(styrene sulfonic acid) (PEDOT : PSS) transparent films
were prepared from gravure-printing ethylene glycol (EG) doped PEDOT : PSS solution (PEDOT : PSS
ink) onto oxygen plasma treated polyethylene terephthalate (PET) substrate, and then treated with formic
acid to obtain PET-PEDOT : PSS transparent film electrode. Flexible luminescent electrochemical cell
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(LEC) was further assembled by using PET-PEDOT : PSS transparent film electrode as anode and
patterned silver electrodes as cathode under atmospheric environment. The PET-PEDOT : PSS transparent
film electrodes were characterized and analyzed by video optical contact angle instrument, ultra-depth of
SEM, XRD, UV-Vision-near-infrared
spectrophotometer, flexible electronic tester and step meter. The influence of EG doping amount (based on

field three-dimensional microscope, four-probe tester,
the PEDOT : PSS solution volume, the same below) on the electrode performance was investigated, and
the luminescence performance and characteristic curve of LEC were measured. The results showed that
oxygen plasma treatment significantly improved the wettability of PET surface, EG with a doping amount
of 5.0% effectively improved the membrane formation and electrical conductivity of PEDOT : PSS ink, the
prepared PET-PEDOT : PSS transparent film electrode exhibited a square resistance of 380 Q/cm?, with the
light transmittance at 550 nm reaching 88.06%. Under different mechanical bending angles (30°~120°), the
transparent film electrode could still maintain good electrical properties, and the resistance change rate was
0.22%~1.58% after 600 s bending tests. The bottom-glowing flexible LEC, with a maximum luminance of
110.4 cd/m?, exhibited excellent patterned luminescence at multiple bending angles (30° to 60°).
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Fig. 1 Schematic diagram of gravure-printed preparation
process of PET-PEDOT : PSS electrode
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Fig. 2 Schematic diagram of fabrication process and structural
schematic diagram of flexible LEC device based on

gravure-printed PET-PDOT : PSS electrode
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Fig. 4 Ultra-deep 2D (a~e), 3D (a'~e’), and FFT images
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Fig. 7 XRD patterns of PET substrate and electrode C
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Fig. 10 Photograph (a) and current density-voltage curve
(b) of LEC device
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Table 1 Brightness and voltage of different flexible LEC devices

LEC #%1F HIE/V R (cdm®)  BFE LR
DMSO-PEDOT : PSS fi#l  18.5 125 [21]
PEN-PEDOT : PSS FH#% 23 80 [22]
CNT Sheet PH# 13 75 [26]
PET-PEDOT : PSS FH# 21.5 110.4 A3
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Photograph of patterned LEC light object

Fig. 11
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Fig. 12 Photographs of flexible LEC device light emission
at various bending angles
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