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Thick-film performance of mixed spinel-type manganites restricted by NiMn2Os-
CuMn204-MnCo204 concentration triangle has a number of essential advantages, non-
available for other ceramic composites. Within the above system, can be prepare the fine-
grained semiconductér materials possessing p*- (Cuo.1Ni0.1Mn1.2C01.604) and p-type of
electrical conductivity (Cuo.iNiosMn1.9C00.204). Prepared thick-film nanostructures
involving semiconductor NiMn204+-CuMn204-MnCo0204 and insulating (i-type) MgAl204
spinels can be potentially used as thermistors and mtegrated temperature-humidity sensors
with extremely rich range of exploitation properties. The aim of this work is structural and
electrophysical investigations of thick-film nanostructures, in which the semiconducting
thick films are used not only as temperature-sensitive layers but also as conductive layers
for humidity-sensitive thick films based on MgA$O4 ceramics.

In respect to SEM data micrograph for temperature-sensitive thick-film structure reveals
grains of basic ceramics, surrounded (“covered”) by glass and pores. Thick films show
higher density and microstructure homogeneity with uniform distribution of grains, glass
additives and pores. Contacting area of partially removed and peeled thick-film layers is
evident from this micrograph. During sintering process of thick-film structures the
diffusion of elements occurs from one layer into near-surface region of the next layer with
other conductivity. Novel in this work is using of p"-conductive Cuo.1Nio.1Mn1.2Co1.604
layers to preparation of contact area for humidity-sensitive i-type layers. Such approach
eliminates diffusion processes in the contact element material to thick films. So, we
prepared not only integrated multilayer p-i-p* structure, but increase of active adsorption-
desorption surface area for humidity-sensitive thick-film layers at using of same spinel
material not only as temperature-sensitive but as conductive layer.

All obtained p- and p'-conductive temperature-sensitive thick-film elements have good
electrophysical characteristics. The values of B2sss constant were 3589 and 3630 K for p-
type Cuo.1Nio.sMni1.9C00204 and p'-type Cuo.1Nio.1Mni2C01.604 thick films, respectively.
The both thick films possess good temperature sensitivity in the region from 298 to 358 K.
The studied thick-film elements based on i-type MgALOs ceramics possess linear
dependence of electrical resistance on relative humidity (RH) in semilogarithmic scale with
some hysteresis in the range of RH ~60-99 %. But after degradation transformation at 40
°C for 240 h, the hysteresis is minimized. This effect can be corresponds to saturation of
some nanopores of water and to provide effective adsorption-desorption processes. Thus,
these thick-film elements are suitable for humidity sensors working in the most important
range of RH.

This work was supported by Ministry of Education and Science of Ukraine under
project for young researches (No 0116U004411).
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