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Abstract: The residual stress in ZrO, films prepared by electron beam evaporation was measured
by viewing the substrate deflection using an optical interference method. The influence of
deposition temperatures and deposition rates on the residual stress was studied. The results show
that residual stress in ZrQO, films changes from tensile to compressive with the increase of
deposition temperature and deposition rate and the value of the compressive stress increase with
the increase of deposition temperature. At the same time, the microstructure of the ZrQO, films was
inspected by X-ray diffraction (XRD). The relationship between the residual stress and the

microstructure was also discussed.
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Fig.1 Residual stress vs deposition temperature
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Fig. 2 Thermal stress vs depesition temperature
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Fig. 3 X-ray diffraction spectra of the ZrQ, thin films deposited at different temperatures
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Table 1 Interplanar distance, intensity of diffraction

peak and crystallite size vs deposition

temperature
. Interplanar Diffraction .
Deposition Crystallite
cure/ distance /nm | intensity /(a. u.)| y
temper: T 1 nm
CMPErAtIe, MY 1D | 62000 | 11Dy | 22000 | 0
190 0.2957 | 0.255 616 400 11.0
260 0.296 | 0.256 535 446 11.2
350 0.2963 | 0.257 476 446 14.0
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Fig. 4 Residual stress vs deposition rates
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Fig. 5 XRD spectra of ZrO, films deposited at different rates

Table 2 Intensity of diffraction peak and

crystallite size vs deposition rate

) MYLAIR IR E 350 C il Bl N 22 L,
ZrO, MR AP I 5 AR B 1A — A 3K By fig I B

Deposition rate | Diffraction intensity /(a. u.) | Crystallite WA S B, M HEZATEE N 64 MPa £

/(am + s71) | T(11D) | T(200) |[M(—221) | size /nm —150 MPa, Ut LR B R 190 C, U1 B & £ K
0.2 487 380 231 9.0 0.6 nm/sk},ZrO, ¥R S HIEFE .

0.4 535 446 225 11.4 3) YLARERTE 0. 2~0. 6 nm/s i Bl 9 25 4L B

0.6 561 473 234 11.2 ZrO, B R F N 1 (B & {76 B H 122 MPa &

git BN ZeO, WL K L BT, AT AR
LT 458

D EARSZEZMET, ERILRE ZrO, WA
AR i G5 5 0L 4 R N 5K L A

—46 MPa, T R # & 25 0.4 nm/s, YL R E H
260 CHof, MR N B R T AH .
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