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The size of ZnO:Mg thin film was calculated by Scherrer equation [22]:

8.

Bcos@
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where D = crystal size, A= wavelength, f = FWHM (full width half maximum), 0 = diffraction angle.

Table 1. Crystal size of ZnO:Mg

Sample Phase Peak Crystal size
Doping Mg (%) (nm)
20 (degree) FWHM(degree)
0.5 ZnO:Mg 36,9385 0,34740 24
1.0 ZnO:Mg 36,9440 0,34100 25
1.5 ZnO:Mg 38,4584 0,32680 26
2.0 ZnO:Mg 36,9639 0,33550 24
25 ZnO:Mg 38,4063 0,30930 28

Table 1 shows the size of ZnO:Mg thin film calculated using equation 1. It can be shown that the sizes of the
Zn0O:Mg thin films are generally increasing, especially when the number of the Mg was increased to 2.5 %. The
increase in this size may be due to the gradation in crystal quality, crytsl distortion, and crystal defects. It was also
found that the increase of magnesium concentration, increase the crystal size [23]. Magnesium is a suitable doper for
Zn0 thin film sirmt can replace Zn in the crystal lattice, and facilitate the broader of the bend gap in the ultraviolet
region where the radius ofMg;H(O,S? A) ion and Zn**(0,60A) ion are comparable [12,13].

Morfologi of ZnO:Mg thin film

The growth process of the Proses ZnO:Mg thin film can be depicted by the SEM image given in Figure 2.

Figure 2. SEM image of ZnO:Mg thin film

The image shows the distribution of round un homogeny size of granules crystals coating the surface of the glass
substrate without showing cracks, almost no pores and the border between granules cannot be seen. The smaller
granules have sufficient driving force to undergo diffusion to foabigger granules. Inter diffusion of granules can
cause necking that make the border between granules narrower and the surface of the ZnO:Mg thin film becomes

smooth.
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Table 2. Band gap of thin film ZnO:Mg

Sample Band gap (eV)
ZnO:Mg 0,5% 3.185
ZnO:Mg 1,5% 3.217
ZnO:Mg 1,5% 3.178
ZnO:Mg 2,0% 3.170
ZnO:Mg 2,5% 3.155

The band gap of ZnO:Mg versus Mg doped concentration of Figure 4 is given in Table 2. This table
shows the band gap increases as the Mg concenfifilion increase from 0.5 % to 1.0 %, then decreasing as
Mg concentration increasing from 1.5 % to 2.5. The increase in the Mg doped concentration is related to
quality of the crystal. The increase in the Mg doping is likely produces crystal lattice distortion and lattice
defects. In addition a rough surface of the ZnO:Mg thin film causing scattering rays. This makes as the
thin film absorbs visible light and also due to blue-shift phenomenon [26,27].

4. Conclusion

The magnesium doped ZnO (ZnO:Mg) thin film had been successfully synthesized by sol-gel spin
coating method. ZnO:Mg thin films have a wurtzite hexagonal structure with size of range 24 — 28 nm.
The morphology of the ZnO:Mg thin ffih consists of an almost homogeny in rounded gififiles. The
transmission and absorbance values are in the range of 310 nm to 420 nm wavelength. The band gap of
the ZnO:Mg thin films is in the range of 3.155 to 3.217eV.
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