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Table 1. Sputtering condition of samples

4.0” 7n0 disk
Base Pressure < 5.0x10 °torr
Total Gas Pressure ~1.0x10"*torr
Anode—Cathode Spacing 10cm
Working Gas Argon(99.999%)
Reactive Gas Oxygen(99.999%)
02 Partial Pressure Ratio 0%, 10%, 20%, 30%
Room Temperature

Target Size

Substrate Temperature

RF Power 100W
Deposition Time 30min, 120min
Substrate Glass
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Fig 1. ¥, A spectra of sample 1(0; 0%) fitted by TL
dispersion formula
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Fig 2. ¥, A spectra of sample 2(0; 10%) fitted by TL
dispersion formula
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Fig 3. ¥, A spectra of sample 3(02 20%) fitted by TL

dispersion formula
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Fig 4. ¥,A spectra of sample 4(02 30%) fitted by TL
dispersion formula
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Table 2. Analysis results of ZnO films for various O partial pressure ratios

02 partial 7n0 1 Roughness layer
RF power partia . n. aver - g Y - - Total thickness 9
pressure ratio thickness Thickness Void ratio X
(W) (nm)
(%) (nm) (nm) (%)
0 74.8 9.4 35.9 84.2 0.49
100 10 59.7 5.6 38.1 65.3 0.04
20 50.2 4.8 374 55.0 0.03
30 45.7 4.1 0.0 49.8 0.14
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Table 3. TL parameters of ZnO films for various O partial pressure ratios

Samples E, €oo A £y C
1 (02 0%) 3.20 2.60 614.05 2.87 0.37
2 (02 10%) 3.23 2.55 710.69 2.60 0.52
3 (02 20%) 3.25 2.44 765.28 2.51 0.45
4 (02 30%) 3.54 1.45 2752.76 2.47 0.46
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Fig 5. Optical band edge(£, ) as a function of O partial
pressure ratio by TL dispersion formula
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Fig 7. K spectra of ZnO films for various O partial
pressure ratios
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Table 4. Band—gap(£") of ZnO films for various O2
partial pressure ratios

RF power Oy partial pressure ratio Band—gap(Egd“)
(W) (%) (eV)
0 3.35
10 3.46
100
20 3.49
30 3.68

Fig 9. Sectional image of sample 1(O; 0%)
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Fig 10. SEM images of ZnO films sputtered with O.
partial pressure ratios of ((a) 0%, (b) 10%, (c)
20%, (d) 30%)
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ZnO thin films were grown on a glass by RF sputtering system with RF power 100W
and oxygen partial pressure of 0%~30%. Elliptic constants were measured by using a phase
modulated spectroscopic ellipsometer and analyzed with the Tauc-Lorentz dispersion formula
and best fit method in the range of 1.5 to 3.8eV. Also, scanning electron microscope(SEM)
was used for the analysis of surface crystallization condition. From elliptic constants spectra,
optical constants, thickness and roughness of ZnO films were evaluated. Total thickness of
ZnO films obtained by ellipsometry showed good agreement with SEM data. It was found
that the grain size of the films were getting smaller with increasing oxygen partial pressure.
Band-gap of ZnO films increase with the oxygen partial pressure. These findings clearly
indicate that optical properties of ZnO films are strongly dependent on the oxygen partial
pressure. It could be explained that increasing the oxygen partial pressure induced high
crystalline imperfection in the ZnO films.

Keywords : ZnO, spectroscopic ellipsometry, RF sputtering, Tauc-Lorentz
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