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Effects of Substrate Temperature on Structural and Electrical Properties
of a-Fe,O; Films Prepared by Ultrasonic Spray Pyrolysis

Tae Young Ma' and Jeong Gyoo Kim

Abstract

o-FexO; films were prepared by ultrasonic spray pyrolysis (USP) on SiO, coated Si wafers using iron acetylacetonate
as an iron precursor. The crystallographic properties and surface morphologies of the films were characterized by X-ray
diffraction (XRD) and scanning electron microscopy (SEM), respectively, X-ray photoelectron spectroscopy (XPS) was
carried out to determine the Fe oxidation states. In order to observe stability of the films to temperature, the resistance
variation of the films with an ambient temperature was measured. The effects of substrate temperature on the structural
and electrical properties of the 0-Fe,O; films were studied. The films were densified from the substrate temperature of
350°C. The grain size of the films grown at 400°C was shown to be increased abruptly comparing with that of 350°C.
The films showed a low resistance variation between the ambient temperature of 300°C and 350°C.
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Fig. 1. Schematic diagram of a ultrasonic spray pyrolysis
system.
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Fig. 2. Fe 2p core level spectra for Fe,O; films prepared
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Fig. 3. XRD spectra obtained from o-Fe,O; films prepared
at : (a) 200°C, (b) 250°C, (c) 300°C, (d) 350°C, and

(e) 400°C.
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Fig. 4. Grain size variation of ¢-Fe,O; films with substrate
temperature.
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Fig. 5. SEM micrographs of o.-Fe,0; films prepared at : (a) 200°C, (b) 250°C, (c) 300°C, (d} 350°C, and (e) 400°C.
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Fig. 6. Resistance variation of o-Fe,O; films as a function
of ambient temperature. The films were deposited
at 200°C([), 250°C(M ), 300°C(QO), 350°C(@),
and 400°C(A ).
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Fig. 7. Relationship between Sk and ambient temperature
for o-Fe,0; films. The films were deposited at
200°C([), 250°C(I), 300°CO), 350°C(@®), and
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