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G 3 RBE H Study on Organic Thin Film Transistors for Application to Flexible Organic
Light Emitting Diode Display

Self-emissive organic light emitting diode (OLED) displays are the most suitable for flexible displays. To
drive this display, it is necessary to form a pixel circuit using a transistor on a resin substrate. In research
institutions centered on companies, low-temperature polysilicon and oxide semiconductors are formed on a
highly heat-resistant polyimide substrate using the dry process and photolithography process, and the
development of pixel circuits with transistors with high carrier mobility is being promoted. However, the
high cost due to the high-temperature process and photolithography process is a problem. Organic materials
have weak intermolecular forces and are excellent in flexibility. In addition, organic materials can be formed
at a low temperature and can be dissolved in a solution, such that a semiconductor can be formed on a resin
substrate by printing. However, to apply an organic thin-film transistor (OTFT) to a pixel circuit, it is
necessary to develop a technology for patterning an organic material with high definition and achieve high
mobility. In this study, we aim to research and develop the OTFT technology required for realizing the
flexible OLED display. This paper consists of the following chapters:

Chapter 1 describes the transition of television and the form and configuration of various flexible displays.
Chapter 2 describes the basis of the OLED and OTFT, which constitute a flexible OLED display.
Chapter 3 describes a technology to achieve the electrode formation of line/space = 7.5 pm/4.5 pm, the
formation of insulating layer with recess pattern of 35 pm x 60 pm, and an interlayer connection of contact

hole with 20 pm x 20 pm using reverse-offset printing.

Chapter 4 describes the solution-processed OTFT backplane for a 1.8-inch flexible OLED display device
with multiphoton emission.

Chapter 5 describes 3.2-inch flexible color OLED displays driven by inkjet-printed high mobility OTFTs.

Chapter 6 describes the operation of a pseudo CMOS inverter and a pseudo-CMOS NAND made of
p-type organic semiconductor as the logic circuit for the gate driver.

Chapter 7 summarizes the achievements of this work.
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