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Study on the structural and electrical properties of
Mg, Ni, . Mn, O, thin films
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Abstract: The Mg Ni, Mn,O, (MNM x =0, 0.05, 0.10, 0.15, 0.20) films were grown on Al,O,
substrate by chemical solution deposition method. The effect of Mg doping on the structural properties
of MNM thin films was studied by x-ray diffractomer and field emission scanning electron microscopy.
The results show that the MNM films have a single cubic spinel structure and the films are smooth and
uniform, which have good crystallinity. The electrical measurements show that the conduction of MNM
thin films can be described by a variable range hopping model. The values of resistivity, characteristic
temperature 7,,, temperature coefficient of resistance o for MNM thin films were obtained. The Mg

concentration dependence of structural and electrical properties for MNM films was investigated.
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Fig. 1 XRD patterns of Mg Ni, , Mn,O, (x =0,
0.05, 0.10, 0.15, 0.20) films
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2 (a)-(e)435kh Mg Ni, Mn,0,(x=0, 0.05, 0.10,
0.15, 0.20) Wik 19 2 11 FESEM [&1, (f) 2y Mg, ;5 Nig g5
Mn, O, HiE ) # I FESEM [&

Fig.2 (a)-(e) FESEM images of the Mg Ni, ,Mn,O, (x
=0, 0.05, 0.10, 0.15, 0.20) films, (f) Cross-sectional
FESEM image of the Mg, ,sNi, ;sMn, O, films
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Fig. 3  Plots of resistivity vs temperature for Mg Ni,
Mn,O,(x =0, 0.05, 0.10, 0.15, 0.20) films
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Fig.4 Plots of InW vs InT for Mg Ni, Mn,O, (x =
0, 0.05, 0.10, 0.15, 0.20) films
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Fig.5 Plots of Inp/T vs 1 000/T for Mg, Ni, ,Mn,O, (x =0,
0.05, 0.10, 0.15, 0.20) films
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Fig.6 Plots of TCR vs T for Mg Ni, Mn,O, (x =
0, 0.05, 0.10, 0.15, 0.20) films
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Table 1 The values of activation energy £ , NTC «,95 and

A for Mg, Ni, .Mn,0,(x =0, 0.05, 0.10, 0.15,

0.20) films
x=0 x=0.05 x=0.10 x=0.15 x=0.20
E/eV 0.283 0.334 0.339 0.340 0.343
05/
-4.376 -4.423 -4.449 -4.462 -4.493
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