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Development of a Stress Measurement Technique for Thin Film by Using 2D X-ray Detector
- A High Precision Residual Stress Measurement Technique for Textured Thin Films -

Shigeki TAKAGO and Haruyuki YASUI

The purpose of the study was the improvement of the residual stress measurement technique for textured thin films of chemical vapor
deposition (CVD) TiC, using a 2-dimensional (2D) X-ray detector. The residual stress measurement accuracy of pre-oriented crystal was
examined. As a result, although the X-ray diffraction intensity of the film was inhomogeneous, we were able to obtain an X-ray
diffraction image of the CVD-TiC film in order to calculate the stress, using many diffraction cone distortions of radial angle y and
azimuthal angle ¢. Stress in the CVD-TiC film measured while under tensile stress was compared with the offset stress. In the 1D method,
the standard deviation was very large (500 MPa). Moreover, the stress was not equal to the change of the applied load. On the other hand,
in the 2D method, the standard deviation was very small (50MPa). Furthermore, the change of the stress corresponded to the change of
applied stress. The residual compressive stress in the CVD-TiC was confirmed as 2700 MPa.

Keywords : Thin film, Textured structure, X-ray stress measurement, X-ray diffraction detector, Titanium Carbide
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