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Investigation of Elastic Modulusand Residual Stress of Nickd Film
Microbridges by MEMS Technol ogy

CHEN Ji-an' , YAN G Churrsheng' ,ZHOU Yong' ,DING Gui-fu',
WANGLi' ,WAN G Mingjun' ,ZHANG Yamin' ,ZHAN G Tai-hua

(1. National Key L aboratory of Micro/ Nano Fabrication Technology , Key L aboratory for Thin

Flm and Microf abrication Technology of Ministry of Education
Shanghai Jiao Tong Universty , Shangha 200030, China;



2. Sate Key Laboratory of Nonlinear Mechanics , Ingitute of Mechanics,
Chinese Academy of Sciences, Beijing 100080 ,China)

Abstract :Microbridge testing method is used to evaluate the eastic modulus and res d-
ua stressof metalic films. The micro-scae width nickle film microbridge samples are
fabricated by the M EMS technology. A nanoindenter XP system with a wedge tip is
used to apply a line load in order to get the load-deflection curves of nickel film
bridge. Theoretical analyssof the microbridge load-deflection curve is proposed to e
va uate the elastic modulus and resdual stressof the films smultaneoudy. The calcu
lated results based on the experimenta measurements show that the average eastic
modulus and resdua stressfor the electroplated nicke filmsisaround 190 GPa and 87
M Pa regectively , while the elastic modulus measured by nanoindenter for the same
nickel film based on slicon substrate is (186.8 +7.5) GPa.

Key words:nickel film microbridge; M EM S technology ; mechanica properties
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