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Abstract 

Young’s modulus and Residual Stress Extraction of TaN Ul-

trathin Film 
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1  National Tsing Hua University 
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Abstract: The mechanical properties extraction of the ultrathin film is a big challenge to be deter-

mined and controlled. In this study, we select a non-contact method to conduct the measurement of 

the TaN ultrathin film, which can effectively prevent to damage the TaN film at the same time. 

Firstly, we exploit the PVD process with various gas ratios to deposit the TaN thin film on the SiO2 

cantilevers. Then, we analyze the mechanical properties of the TaN thin film to extract the major 

characteristics. The frequency and geometry would dominate the performance of Young’s modulus. 

On the other hand, residual stress is accumulated by all the random stress induced 

during the process. Especially, uniform stress has a major impact on residual stress. There-

fore, the uniform stress can be simplified as the residual stress and also can be expressed 

by the Stoney equation. 

According to our experimental results, the N2 gas ratios-dependent Young’s modulus 

of TaN thin film is located at approximately 247.55±6.11GPa. In addition, the residual 

stress is reduced from -1.02GPa to -0.74GPa as the N2 flow increases. Consequently, we 

provide an efficient approach to modifying the mechanical properties of ultrathin TaN 

film and the N2 gas ratios can validate its mechanical properties during the deposition 

process. 
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