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ABSTRACT

Organic devices have much attention for flexible, low cost, and ease of processing displays in recent
years. However, organic transistors have some disadvantages of current density and speed of operation,
because of their high resistivity and low carrier mobility. To improve their performance, we propose the
vertical type organic light emitting transistors (OLET). The excellent characteristics of the static
induction transistor (SIT) arise from the vertical structure with a very short distance between the sources
and drain electrodes. We can realize OLET combined SIT and organic light emitting diode (OLED). The
first, we have compared characteristics of lateral- and vertical-type transistors using pentacene
evaporated films. Furthermore, we propose here to employ ZnO thin film as a transparent electron
injection layer in organic display devices. We describe basic characteristics of OLED using unintentionally
doped ZnO thin film as an electron injection layer and the fabrication and characterization of SIT with
using ZnO film. The results obtained here demonstrate that the OLET using ZnO-SIT structure is

expected as a key element for flexible sheet displays.
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Fig.2 Device structure and measurement circuit.
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Fig.3 Molecular structure of Pentacene.
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Fig.4(b) Frequency characteristics of Pentacene TFT.
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Fig.5(a) Static characteristics of Pentacene SIT.
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Fig.5(b) Frequency characteristics of Pentacene SIT.
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Fig.6 Vertical type organic light emitting transistor.
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Fig.7 Crystal system and unit cell of ZnO.
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Fig.8 Standard X-ray diffraction pattern of ZnO.
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Table 1 Deposition condition.

Gases P[Torr] RF[W/cm?]
1 Ar 1.9x103 1.65
2 Ar:02=1:1 1.8x103 1.65
Ar:02=1:9 1.8x103 1.65
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Fig.9 X-ray Diffraction pattern of ZnO Thin Films.
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Fig.10 I-V characteristic of Au(+)/ZnO/ITO(-).
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Fig.11 Atomic concentration profile of ZnO films.
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Fig.13 Energy Band Diagram of ZnO-OLED
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Fig.15 Characteristics of OLED using ZnO.
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Fig.16 AFM Topographic Images of ITO & ZnO/ITO Surface.
(a) ITO surface (b) ZnO surface
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Fig.17 Static characteristics of ZnOSIT.
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