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Influence of Deposition Rate on the Optoelectrical Properties
of TIO Thin Films

Hyun-Joo Moon, Daeil Kim'
School of Materials Science and Engineering, University of Ulsan 680-749, Ulsan, Korea

Abstract TIO thin films were deposited on the poly-carbonate substrates with RF magnetron sputtering under
different sputtering power condition to investigate the influence of deposition rate on the electrical and optical
properties of the films. Although, all films have the similar carrier concentration, the films prepared at a lower dep-
osition rate of 4 nm/min show a higher mobility of 5.96 cm?V~'S™" due to the low surface roughness. In addition,
optical transmittance is also influenced by a deposition rate. Based on the figure of merit, it can be concluded that
the lower deposition rate effectively enhances the opto-electrical performance of IGZO films for use as transpar-

ent conducting oxides in flexible display applications.
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Table 1. The deposition conditions of TIO thin films

Parameters Conditions
Thickness (nm) 100
Base pressure (Torr) 1.0x10°°
Deposition pressure 7.0x 107
: 2
?gg’ggg&?:&ﬂ;?ﬂg 1,15,2.0,25| 4,9,10,11
Ar flow rate (sccm) 10
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Fig. 1. Electrical property of TIO films deposited at
different RF sputtering power. (@) 1 W/cm? (b) 1.5 W/
em?, (¢) 2.0 W/em? (d) 2.5 W/em®.
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Fig. 2. Optical transmittance of TIO films deposited at
different RF sputtering power. (a) 1 W/cm?, (b) 1.5 W/
cm?, (¢) 2.0 W/em? (d) 2.5 W/em?.

Fig. 3. Surface morphology and RMS roughness of TIO
thin films deposited at different RF sputtering power. (a)
1 W/cm?, 0.96 nm, (b) 1.5 W/em?, 1.10 nm, (c) 2.0 W/cm*
1.41 nm, (d) 2.5 W/cm?, 2.34 nm.
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Table 2. Figure of merit of TIO thin films as a function of sputtering power

Sputtering power (W/cm?) |  Optical transmittance (%) Sheet resistance (¢/ [1) FOM (Q™)
1.0 82.3 (£0.6) 34.6 (+0.1) 412x107°
1.5 789 (£ 1.1) 54.7 (£ 0.6) 1.71x 107
2.0 74.0 (£0.2) 714 (x 1.1) 6.90 x 107
2.5 57.9 (£0.6) 158 (+2.0) 2.68 x 107
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Fig. 4. The optical band gap of TIO films deposited at
different RF sputtering power. (@) 1 W/cm? 3.94 eV, (b)
1.5 W/em?% 3.92 eV, (¢) 2.0 W/em?% 3.90 eV, (d) 2.5 W/
cm? 3.72 eV,
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