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OTFT Application to Flexible Displays and Integrated Circuits

Kang dae Kim, Yong-Xian Xu, Myung Won Lee, Gi Seong Ryu and Chung Kun Song
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Abstract

In this paper we demonstrated the applications of OTFTs (organic thin film transistors) to
flexible displays such as AM-EPD (active matrix electrophoretic display) and AM-OLED
(active matrix organic light emitting diode), and also to integrated circuits. The OTFTs
using pentacene semiconductor layer and PVP gate dielectric and Au S/D electrodes
exhibited good performance for AM—-EPD with the mobility of 0.59 cm?/V.sec, and with
also good uniformity over 2.5" diagonal area. However, it is nor enough for AM-OLED
requiring the mobility larger than 1 cm?/V.sec for large area displays. The integrated
circuits also worked, producing the operating frequency of 1MHz. We need to develop a
fabrication process to reduce parasitic capacitance for high frequency operation.
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Table 1 The Performance parameters of OTFTs

backplane before and after PVA/Acryl interlayer
deposition.
Mobilitys Ton/loff
; VI(V)
(cm™/V.s)
. . 4.8+1.36 x
Uniformity 0.213 + 0.021 10° 7.42 + 0.59
3.66(14.5) x
After Interlayer |0.40(0.59) 10’ -3.7(-0.5)

Vscan
0
._I

Fig. 1 a) The circuit configuration of AMEPD
pixel b) The cross—sectionof a pixel consisting
of OTFT and EPD, and c) the letters displayed
on OTFT-EPD panel.
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Fig. 2 a) The transfer characteristics of OTFT
before and after PVA/Acryl interlayer deposition,
and b) the variationof mobility according to
time.
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Fig. 3 (a) 20TFTs—1Cap.-10OLED pixel layout,
(b)cross—setion of pixel (c) result of pixel
simulation.
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Fig. 4 photograph of fabricated pixel.
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Fig. 5 voltage—curve of measured pixel.
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