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Abstract: In this study, Mg.Zn; O thin films, which can be applied not only to active layers of light-emitting devices
(LEDs), such as UV-LEDs, but also to solar cells, high mobility field-effect transistors, and power semiconductor devices,
are fabricated using the sol-gel method. ZnO and Mg,3Zn, -0 solution synthesized by the sol-gel method and the thin film
were grown by spin coating on a Si (100) substrate and sapphire substrate. The solutions are synthesized by dissolving
precursor materials in 2-methoxyethanol (2-ME) solvent, and then monoethanolamine (MEA) was added to the mixed
solution as a sol stabilizer. Zinc acetate dihydrate is used as a ZnO precursor, while Mg nitrate hexahydrate and Mg
acetate tetrahydrate are used as an MgO precursor. Then, the optical and structural characteristics of the fabricated thin
films are compared. The molar concentration of the Zn precursor in the solvent is fixed at 0.3 M, and the amount of the
Mg precursor is 30% of Mg®"/Zn*". The optical characteristics are measured using an UV-vis spectrophotometer, and the
transmittance of each wavelength is measured. Structural characteristics are measured using X-ray diffraction (XRD) and
transmission electron microscopy (TEM). Composition analyses are performed using energy dispersive X-ray spectroscopy
(EDS). The Mg(3Zn,70 thin film was well formed at the ratio of the Mg precursor added regardless of the type of Mg
precursor, and the c-axis of the thin film was decreased, while the band gap was increased to 3.56 eV.
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Fig. 1. Schematic diagram of the sol-gel method.
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Table 1. The important condition parameters about preparing solution.

Parameter Value

. 2-methoxyethanol
Material )
monoethanolamine

Zn precursor Zn acetate dihydrate

Me precursor Mg acetate tetrahydrate
&P Mg nitrate hexahydrate

Concentration 03 M
Stir speed 1,500 rpm
Stir time 2 h30m
Temperature Room temperature

Table 2. The main condition parameters about spin coating and

annealing process.

Parameter Value
Speed 2,500 rpm
Time 30s
Spin-coating Times 20
Temperature Room temperature
Preheating 200°C/10 m
Gas composition The air
Heating Time 2 h
Temperature 500°C
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Fig. 2. XRD patterns of ZnO and MgZnO films on Si (100) for
different Mg precursors: (a) ZnO, (b) MgZnO (Mg acetate), and
(c) MgZnO (Mg nitrate).
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Fig. 3. Transmittance spectra of the samples and plots of (athv)* as
a function of photon energy (E) for ZnO and ZnMgO thin films.
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Fig. 4. EDS spectra of samples: (a) ZnO, (b) MgZnO (Mg acetate),
and (c) MgZnO (Mg nitrate).
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Table 3. The Mg content depending on the Mg precursor ratio.

Sample Mg precursor ratio Mg content
Zn0O 0% 0%
Mg acetate 30% 30%
Mg nitrate 30% 30%
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Fig. 5. Cross-sectional bright-field TEM images: (a) ZnO, (b)
MgZnO (Mg acetate), and (c) MgZnO (Mg nitrate).
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