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The patterned transparent electrodes on GaN-based light emitting diode (LED) were formed by the screen
printing of indium tin oxide nanoparticle (ITO np) pastes as wet process in place of sputter deposition of metal
oxides as dry process. The ITO nps were synthesized by the controlled thermolysis of the mixture of indium
complexes and tin complexes. The ITO np pastes were prepared by three-roll milling of the mixture of the solvent,
the resin, and the ITO nps. The direct patterning of ITO np pastes were carried out by screen printing on GaN-based
LED substrates. After printing, the transparent conductive 1TO film was formed by sintering at 850 °C for 10
minutes under the atmospheric condition. The produced device emitted light when the on-voltage was exceeded.
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Fig. 1 TEM images of ITO nps
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Table 1. Electronic and optical properties of ITO thin films formed by screen printing

L sheet Lo .
form 5|tn(;[r<;r|ng sintering condition | thickness resistance Eiszls-mc/rlr?; T{?annsg't ':'/’:iﬁ:
P (Q/0)
air, 30 min. 350 nm 857 3.0X 10?2 97% 2%
480°C - -
film air, 30 min. 350 nm 187 6.5% 1073 97% 2%
—Nj3, 30 min.
850°C air, 10 min. 517 nm 100 5.2x103 96% 2%
f'”g"” 850°C air, 10 min. — — 5.8X 103 — —
film — spattering (ref.) 160 nm 11.9 1.9x10* 96% 0%
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