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! Nickel monoxide
2 Nickelous oxide

® Nickel protoxide
* Rock-Salt

® Face Center Cubic
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! Stress
2 Transition Metal Oxides
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! Electrochromic display devices
2 Transparent electronics
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! Physical vapor deposition

“Chemical vapor deposition

® Plasma- enhanced chemical vapor deposition
* Reactive Sputtering

> Sol- Gel

®Spray pyrolysis
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! Scanning electron microscopy
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Sample 260 () Lattice distance (A) FWHM (°) Mean grain size (nm)
Un-doped NiO 3740 2403 0.787 11.35
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Serial ~ Volume of sprayed  Thickness  Grain Band-gap Electrical resistivity ~ Thermoelectric
no.  solution (ml) (um) size (nm)  energy E, (eV) at 300K (x10* Q cm) power (V/K)

I 30 0.028 14 358 10 101
2 45 0.048 145 3.55 19 89
3 60 0.10 15 349 30 85
4 75 0.23 17 340 90 76
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’Field Effect Scanning Electron Microscope (FESEM)
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Abstract

In this experimental research work we have studied morphological, structural,
electrical, optical and photoconductivity properties of nickel oxide nano-grains thin layers
of pure and doped grown by spray pyrolysis method. For physical characterization of
samples we have used field emission scanning electron microscope (FESEM), X-ray
diffraction (XRD), UV-Vis.-NIR spectroscopy, current-voltage measurement and Seebeck

effect experiment.

In fabrication of NiO layers produced by NiCl,+6H,O powder various parameters
were investigated. These parameters are including: the precursor volume, the doping effect
with Li, Cu and Co atoms, i.e. NiO:Li, NiO:Cu and NiO:Co.

The FESEM images of the samples show a fairly regular formation of nano particles
on the surface of the layers. The XRD patterns show all films have a polycrystalline cubic
structure mainly oriented along (111) direction. The transmission spectra of the samples
indicate that all samples are transparent in the visible range that varies with various growth
conditions. The data analysis show the band gap of this material changes between 3.2-3.9
eV. The I-V characteristics of the samples at room temperature revealed that the sheet
resistances of the grown layers are relatively high (about 10° Q). Finally the Seebeck effect
proves that all samples have p-type conductivity. Due to the wide band gap in this material,
all the samples were studied for the photoconductivity effect. We found this material is a
good candidate for UV light detection.

Key Words: Nickel Oxide, spray pyrolysis, nano structures, morphology, structural

properties, electrical properties, thermo-electrical properties, optical properties,

photoconductivity, ultraviolet.
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