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Fine Electrodes Patterning Technologies using Ink-jet Printing and Laser Processing
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ABSTRACT
A 300 ppi organic thin film transistor (OTFT) array, where the TFT has a pixel circuit with one

transistor and one capacitor, is fabricated by the surface energy controlled ink-jet printing method on a
flexible substrate. The TFT array pitch is 85 pm, and the minimum width of the source electrode is 15
pum, which is much finer than the resolution of the conventional ink-jet printing method. The minimum
space of the electrodes is 0.8 pum, which is finer than that of the aligner with photoresist. A high-
performance and high-resolution 150 ppi OTFT array, where the TFT has a pixel circuit with two
transistors and one capacitor, is fabricated by printing methods and laser processing of via holes. We
have developed a surface energy controlled ink-jet printing method with a direct laser patterning process
instead of UV irradiation with photomask. This hybrid technology adds digital processing and on-

demand processing to the distinctive features of the surface controlled ink-jet printing process.
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Fig. 1 Schematic diagram of the surface energy controlled ink-jet printing process (1-1), with via fabrication (1-2), and
wiring groove process (1-3), (a) Novel polyimide coating, (b) Via-hole patterning, (c) Formation of areas with
different surface energy with photo-mask, (¢”) Formation of damascene with high surface energy area by laser
ablation, (d) Fabrication of electrodes by ink-jet printing.
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Fig. 2 Optical micrograph of electrodes (a) (c) without
and (b) (d) with the surface energy controlled ink-
jet printing.
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Fig. 5 Optical micrograph of electrodes with minimum
space 0.8 pm (designed).
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energy controlled novel polyimide.
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Fig. 9 Optical micrograph of a 300 ppi printed OTFT
array with 1T1C after S/D electrodes fabrication.

Table I Design rule of OTFT array with 1T1C.
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Fig. 10 Transfer characteristic of all-printed OTFT array
with 1T1C.
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Fig. 11 Optical micrograph of a 150 ppi printed OTFT
array with 2T1C after S/D electrodes fabrication.

1.E-05
oVsel 20V
1.E-06 e Vsel -5V
1.E-07 Vsel OV
= Vsel +10V
- 1.E-08 +Vsel 120V
%13@
1.E-10 I, T,
1.E-11 L=5um
, W=40um
1.E-12 Vdd = -20V
1.E-13 ! AR W R R My
10 20

Vsig /'V

Fig. 12 Static characteristic of integrated transistor circuit
of a 150 ppi OTFT array with 2T1C (channel
length L=15 pum).
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Fig. 13 Photograph of a 3.2 inch flexible EPD driven by
a 200 ppi all-printed OTFT backplane.
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