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Numerical Method for Extracting Young' s
Modulus and Residual Stress of a MEMS Film~

RONG Hua , CHEN Han, WANG Ming
( Key L aboratory of Optoelectronic Technology of Jiangsu Province, Nanjing Normal University, Nanjing 210097, China)

Abgtract :A novel method for calculating Young' s modulus and residual stressof a MEM Sfilmisproposed
based on pull-in voltages of a set of fixed-fixed beams. In the method ,the theoretical pull in voltages of the
fixed-fixed beam under an electrostatic load are directly calculated from the governing ordinary differential
equation by usng a numerical method, the Young' s modulus and resdual stress can then be calculated
from the measured pull in voltages of thefixedfixed beams. The method can avoid the errors due to dedu-
cing the explicit analytical expresson of the pull-in voltage of a beam, and is helpful to ensure accuracy of
material property extraction.
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