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the result is ZnO without doping type n and with doping type p, the lowest type of inhibition at 0.2%
doping and the highest concentration of charge carriers without doping.

2. Experiment

The materials used in this research were Zinc Acetate Dehydrate, antimony chloride, isopropanol and
diethanolamine (DEA) as base m#rial, doping material, solvent and stabilizer, respectively. Gel
synthesis was carried out using the sol-gel spin coating method. Zinc ac@flle dehydrate and antimony
chloride were dissolved in 50 ml of isopropanol as shown in Table 1. The solution was then stirred with
a magnetic stirrer for 30 minutes, and 2 ml of diethanolamine (DEA) was added drop by drop, and heated
at 60°C for 2 hours. Then cooled to room temperature so that the solution or looked clear and
transparent. The coating wad done by dripping the solution/gel on the FTO glass substrate and rotated
with a spin coating speed of 5000 rpm, then heated at a temperature of 100°C and held for 3-5 minutes.
Coating was repeated three times. The sample was then annealed at 500°C for 5 hours and held for 10
minutes. The samples were then characterized by XRD, SEM, EDX and UV-Vis.

Table 1. Comparison Zinc Acetate Dehydrate and Antimony Chloride

Sample Zinc acetate dihydrate Antimony chloride
Zn0 50¢gr 0er
§b-ZnO 475¢r 025 gr

11
3. Results and Discussions

3.1.§Bystal Structure of ZnO and Sb-ZnO

The XRD diffraction pattern of the ZnO and Sb-Zn0O thin film samples is shown in Figure 1. The results
of the XRD diffraction pattern analysis for the sample without doping and with doping have the same
crystal planes, namely (100), (002) and (101), and the same growth peak and are field-oriented (101).
The c/a ratio for all samples has the same value as the ideal value for hexagonal cells c/a = 1.602 [18].
These results indicate that the crystals are hexagonal wurtzite and match the standard ZnO data of the
JCPDS 80-0075 card. These results also showed that Sb doping did not change the crystal structure.
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