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Influences of RTA Temperatures in Air on The Properties
of Zinc Gallate Thin Films

Y.P. Chen!, C.Y. Cheng?, B.H. Chen3, B.R. Lee?, M.L. Hong?, G.T. Huang?, G.J. Chen”, Y.H. Shi”
123 Department of Materials Science and Engineering, I-Shou University, Kaohsiung, Taiwan

“gjchen@isu.edu.tw

Abstract Keyword: zinc gallate, wide bandgap material, ultraviolet shielding

The spinel zinc gallate (ZnGa:04) thin films were grown on c-plane sapphire substrates using a radio frequency magnetron sputtering
system as ultraviolet shielding layers for perovskite solar cells. UV-Visible measurements revealed that the ZnGa.0. thin films
effectively absorb deep ultraviolet (DUV) radiation, with an average visible-region transmittance exceeding 90%. The energy bandgap
increased with rising annealing temperature due to the precipitation of gallate. When the annealing temperature reached 900° C, XRD
analysis confirmed the presence of gallate precipitation. This precipitation also led to an increase In resistivity.

Experimental Procedure
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Effect of annealing temperature on the photoelectric R -
properties of Eu,0O, and Ce,O,doped ZnO films

Chia-Hsin Chen, Xi-Jue Chen, Yen-Te LI, Hong-Ren Zheng, Zuo-Suo LI,
Rui-Qian Chen, Weil-Xun Chen, Guo-Ju Chen*

Abstract

Zinc oxide films have attracted so much attention because of their low price, relatively low deposition temperature, non-toxicity
and good optical and electrical properties. However, since the optical and electrical properties of pure zinc oxide are relatively
unstable, which is not conducive to the application of original components, co-doped zinc oxide with more stable optical properties
IS generally obtained by doping heteroatoms. In terms of electrical properties, a zinc oxide film has a higher resistivity due to fewer
oxygen vacancies. Therefore, impurities are usually added to increase the carrier concentration level mobility of the zinc oxide film,
thereby reducing the resistivity. In this experiment, Eu,O, and Ce,O, were selected as doping components, doped with different
concentrations to make the target, and a radio frequency sputtering system was used for sputtering. Eu,O, and Ce,O, were doped

with different concentrations and annealed at different temperatures. , observe the changes in its structure, optical properties and
electrical properties.

Experimental methodsJ Results J .
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Conclusion |

* The average penetration rate of zinc oxide after doping reaches more than 90%.

« By analyzing the optical properties through UV-VIS, it can be found that the transmittance increases as the doping Eu3*
concentration increases. The best optical properties are at 4%, with a transmittance of 96.19%; Ce3* has the best light performance
at 19%. Photogenic, the transmittance reaches 94.52%.

« Hall was used to measure the electrical properties of Eu** doped with 4%, and Ce3* doped with 2% had the best electrical properties.

« According to FOM analysis, when the annealing temperature is 400°C, 4% Eu®* doping and 2% Ce3* doping have the best quality.
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LALYU-TING XIAO,YU-JIE WEI,JIN-TING LI

Abstract

Study on the properties of doped copper selenide thin tin films grown

by thermal evaporation method

Department of Materials Science and Engineering, I-Shou University.
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This experiment uses a thermal evaporation system to deposit a tin-copper (Sn-Cu) thin film, using a quartz substrate. The following

experimental parameters are fixed: substrate temperature is 300°C, cavity pressure is 7x105 Torr, film thickness is 50nm, plating rate is 2A /sec,

and tin (Sn) content I1s 5%. At the beginning of exploring different doping amounts The effect of coating on the crystal structure, surface

morphology, optical properties and electrical properties of the film at subsequent selenization temperatures (200°C, 300°C, 400°C, 500°C).
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Fig.2. XRD patterns of CuSe-Sn thin films at different

selenization temperatures of 5% (200°C, 300°C, 400°C, 500°C).
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Fig.5. Optical energy gap diagram of CuSe-Sn thin films at
different selenization temperatures of 5% (200°C, 300°C, 400°C,

500°C).

Conclusion

Flg 3. (a), (b) (c),(d) are respectlvely 50,000- magnlflcatlon SEM plan

views of CuSe-Sn films with different selenization temperatures of
5% (200°C, 300°C, 400°C, 500°C). (d) The crystal structure

gradually becomes spherical, Similar to Cu,Se in the literature.
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Fig.6. Hall effect measurement chart of CuSe-Sn thin films

at different selenization temperatures of 5% (200°C, 300°C,
400°C, 500°C).

1. According to the XRD analysis results, the main phase of the film is Cu,Se.
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Fig.4. UV-Visible transmittance chart of CuSe-Sn films at

different selenization temperatures of 5% (200°C, 300°C,
400°C, 500° C). The highest Transmittance is 85% at 500°C.
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Fig.7. FOM diagram of CuSe-Sn thin films at different

selenization temperatures of 5% (200°C, 300°C, 400°C, 500°C).

2. Analysis of the photoelectric properties shows that as the selenization temperature increases, the average transmittance in the visible light range also

Increases, up to 85%, and the energy gap also increases to 2.83 (eV); the best condition is 500° C , the best average visible light transmittance is 85%,

and the highest transmittance in the visible light region is 90%o; the electrical properties decrease as the selenization temperature increases, the best

conditions are 500° C, and the resistivity is 2.9 x10 -1 (€2-cm), mobility 0.38 (cm?/V ), carrier concentration 7.97x10'" (cm-3); and FOM is also optimal

at 500°C, 2.98 x 10 o
Thin Film Laboratory, ISU
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