[=] IA2F3t3|#], /1234 #145.(2010)
J. of the Korean Society for Heat Treatment, Vol. 23, No. 4, (2010) pp. 205~209

HRMY =Alol olaf EHEXZ|E AZO tfato| SAtsio| st o7
NS - HES - KN - T - Yol

LAk st A Ty
FRREs 3AATE

A Study on the Properties of AZO Films Surface-annealed
by RF Magnetron Sputtering and Electron Beam Radiation

Chang-ho Shin, Cheol-woo Jeong, Yu-sung Kim*, Ju-Hyun Chae*, Daeil Kim’
School of Materials Science and Engineering, University of Ulsan, Ulsan 680-749, Korea
* New optics Ltd. R&D division, Miryang, 627-803, Korea

Abstract Transparent and conductive AZO films were deposited on the glass by using radio frequency (RF)
magnetron sputtering with intense electron radiation, simultaneously. After deposition, the effect of electron radia-
tion energy on the optical and electrical properties of AZO was investigated. In XRD measurements, the films irra-
diated with intense electron beam show the larger grain size than that of the films prepared without electron
radiation. Sheet resistance was also dependent on the electron radiation energy, while the optical transmittance in
visible wavelength region was not affected seriously by electron radiation. X-.ray diffraction, UV-Vis spectropho-
tometer and four point probes were used to observe the crystallization, optical transmittance and sheet resis-

tance, respectively.
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Fig. 1. A schematic diagram of electron beam source
and magnetron sputtering system.
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Table 1. Variation of deposition rate as a function of
electron energy

Target bias power Deposition rate (nm/min)
2 W/em® 34
3 W/cm® 6.7
4 W/em® 105
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Fig. 2. Variation of substrate temperature with electron
radiation energy.
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Table 2. Variation of grain size as a function of electron energy

Electron beam . . o . . o ..
irradiation energy (€V) Diffraction peak (°) | Full width half maximum (°) Grain size (nm)
450 34.2 0.515 16.01
900 34.2 0.562 14.57

Table 3. Variation of optical transmittance, sheet resistance and figure of merit (FOM) of AZO films as a function of
electron energy

Sheet resistance Optical transmittance FOM

(Rs. /) (550 nm) Qh
RF sputtering deposition (Non- irradiation) 210° 80 0.71077
With electron irradiation (450 eV ) 205 80 5.910™
With electron irradiation (900 €V ) 222 80 5.5107




Fig. 4. Variation of contact angle as a function of electron
radiation energy. diation), (b) With Electron Irradiation at
450 eV, (c) With Electron Irradiation at 900 eV.
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