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An All-printed Organic TFT Backplane for Flexible Electrophoretic Displays
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Abstract

We have demonstrated an all-printed organic thin film transistor (OTFT) backplane for low—cost
manufacturing of paper—like displays, which have unique features such as whiteness like a paper,
portability because of its light weight, and low power consumption. Using surface energy controlled inkjet
printing with ultraviolet (UV) irradiation on novel polyimide, electrodes with a line width of 20 pm and a
space of 2 pm are successfully patterned. The patterning of organic semiconductor below 100 pm is
realized using inkjet printing method by optimizing inkjet condition and polymer organic semiconductor
ink formulation such as solvent and concentration. We have fabricated a 160 ppi all-printed OTFT
backplane on a plastic substrate using these technologies, and also fabricated a flexible electrophoretic
display using an all-printed OTFT backplane, and demonstrated that 10—point figure pattern is clearly

displayed.
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Fig.1  Schematic cross-section of the all-printed

OTFT backplane.
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Fig.2 Schematic of the surface energy controlled

ink-jet printing process (a) UV irradiation, (b)
Formation of areas with different surface
energy, (c¢) Fabrication of electrodes by ink-
Jjet printing.
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Fig.3  Optical micrograph of electrode patterns (a)

without and (b) with surface energy
controlled ink-jet printing method.
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Fig.4 Yield of electrodes separation on designed

space for several electrode thicknesses.
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Alignment margin of ink droplets ejected from
IJ head onto the surface energy controlled
polyimide film. White circles show impact
positions of ink droplets.
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Fig.6 Schematic of organic semiconductor.
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Fig.7 Optical micrograph of OSC patterns.
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Fig.8

Optical micrograph of a 160ppi all-printed
OTFT array on flexible substrates after OSC
fabrication.
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Fig.9 Schematic cross-section of EPD using all-
printed OTFT backplane on flexible
substrates.

Fig.10 A 160 ppi EPD driven by all-printed OTFT
backplane on flexible substrates.

Fig.11 Photograph of a 160 ppi flexible EPD.
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