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Spectroscopic and electrial properties of manganese cobalt nickelate
copper films prepared by chemical depopition

ZHANG Yan, HUANG Zhi-Ming”, HOU Yun, ZHOU Wei, CHU Jun-Hao
(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Thin thermistor films of Mn, 4 Co g4, Nij 44Cu,O, with spinel structure were prepared on amorphous Al, O,
substrate by chemical solution deposition method at a temperature of 750 °C in air, which is much lower than the tradi-
tional sintered temperature of 1100 C. The X-ray diffraction indicates that with the increase copper content, the pre-
ferred direction of crystalline is different under the same growth condition, but these films keep spinel structure well with
increased crystallinity. The calculation of the grain size for all films have been performed by using the Scherrer’s equa-
tion, and we found that the grain size increased with the increase of the content of Cu. Scanning electron microscope
(SEM) analysis showed that their surfaces were smooth and dense, free from cracks. The values of characteristic tem-
perature T, activation energy E and NTC(Negative Temperature Coefficient) a(295K) for Mn, s5Co g g,y Nig 44Cu,O,
films were obtained from their electrical properties. The result revealed that a lower Cu component corresponded to a
higher value of . Increasing Cu constituent, @ decreased from 4. 12% to -3.29% . The extinction coefficients of this
films were determined by spectroscopic ellipsometry( SE) and their extinction coefficient peaks were identified.

Key words: X-ray diffraction; scanning electron microscope( SEM) ;characteristic temperature 7, ; activation energy E;
spectroscopic ellipsometry (SE) ; extinction coefficient
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Fig. 1 XRD patterns of Mn, 55 Co, g6,y Niy 43 Cu, O,
films deposited on Al, O, substrate
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Table 1 The values of characteristic temperature T, acti-

vation energy Eand NTCa (295 K) for Mn,
€0 .96.0) Niy. 45 Cu, O, films
X 0 0.05 0.10 0.15 0.20 0.25
Ty 344K 2490 K 2263 K 2200 K 21%4K 245K
E 0.2508 eV 0.2163eV  0.1966eV  0.1911eV  0.1905e¢V  0.1863 eV
a(295K) -410%K' 40% K" -3.59% Kt -356%K! -336% K~ -3.9% K!
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