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Characteristics of chromium oxide thin-films for
high temperature piezoresistive sensors

Jeong Hwan Seo’, Sang Soo Noh, Eung Ahn Lee, Gwiy Sang Chung*, and Kwang Ho Kim**

Abstract

This paper present characteristics of chromium oxide thin-film as piezoresistive sensors, which were deposited on Si
substrates by DC reactive magnetron sputtering in an argon-Oxide atmosphere for high temperature applications. The
chemical composition, physical and electrical properties and thermal stability ranges of the CrO, sensing elements have
studied. CrOy thin films with a linear gauge factor(GF = 15), high electrical resistivity (p = 340 u€cm) and TCR{-55 ppm/
°C have been obtained. These CrQ, thin films may allow high temperature pressure sensor miniaturization to be achieved.
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£ 1. CrO, vhake] Z3F 9l AAg 24

Table 1. Deposition and annealing conditions of CrO, thin

films
Conditions of deposition Parameters
Target Cr 4" diameter, 99.99 %
DC power 150~300 W
Substrate Si0,/Si
T-S distance 6 cm

Ar : 1 x 107 Torr
0, : 0~7 x 107 Torr
Room temp. (23 °C)

Working gas

substrate Temp.

Working pressure S mtorr
Annealing conditions 100~400°C, 1 hr
£ 2 % 107 Torr
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Fig. 1. Variation of TCR and resistivity of CrO, thin films
deposited according to oxygen partial pressure.
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Fig. 2. Variation of TCR and resistivity of CrO, thin films
according to annealing temperature.
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Fig. 3. XRD patterns of CrO, thin films according to
Oxygen partial pressure.
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Fig. 4. SEM images of CrOy thin films according to oxygen
partial pressure; (a) 0.5, (b) 2, (c) 3.5, and (d) 5x 10
4 Torr (annealing temperature 350 °C, 1 hr).
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Fig. 5. XPS spectra of (a) Cr2p, (b) Ols according to
oxygen partial pressure of CrOx thin film; (1) 0.5,
2) 2, 3 3.5, and (4) 5x 10~ Torr (annealing
temperature 350 °C, 1 hr).
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Fig. 6. SEM images of CrO, thin films according to
annealing temperature; a) 150°C, b) 250 °C, ¢)
350°C, and d) 450°C (oxygen partial pressure
3.5 x 107* Torr).
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Fig. 7. Variation of gauge factor of CrO thin films strain
gauge according to oxygen partial pressure.
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Fig. 8. Resistance change ratio of CrOy thin film strain
gauges according to longitudinal strain (Oxygen
partial pressure 3.5 x 107 Torr, annealing temperature
350°C, 1 hr).
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(Oxygen partial pressure 3.5 x 107 Torr, annealing
temperature 350°C, 1 hr).
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