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Investigation of Young' s Modulus and Residual Stress of Copper
Film Microbridges by MEMS Technol ogy

Zhou Yong, Yang Chunsheng, ChenJi’ an, Ding Qufu, Wang Li , Wang Mingun, Zhang Yamin
(Key Laboraory for Thin Film and Microfabrication

Techrology o Minigry o Education Ressarch Inditute d Micro/ Narometer Sience and Techrology Shanghal Jiap ong University , Shanghal 200030, Ching)

Zhang Taihua
(Sae Key Laboratory of Nonlinear Mechanics (LNM) Ingitute ,of Mechanics,Chinese Academy of Stiences, Beijing 100080 ,China)

Abgtract  The microbridge testing method is used to measure the Young' s modulus and resdud gressof metdlic
films. Sanples of copper film microbridge are managed to be fabricated by the MBMS(Microel ectromechanicad Systems)
techrology. Specid ceramic sheft gructure is desgned to olve the problemdf getting the load- deflection curve of Cufilm
microbridge by Nanoindenter XP sygem with normal Berkovich probe. Theoretical analyss of the microbridge loadde-
flection curve is proposed to eva uate the Young' s nodulus and resdud dressof thefilms smultaneoudy. The cdculat-
ed results based on experimental measurements show that the average Young' s nmodulus and resdud dressfor the dec
troplated copper films are: 115.2 GPa and 19. 3 MPa, regectively , while the Young' s nmodulus measured by nano-
hardness method on the same copper film based on dlicon subdrate is 110 £ 1. 67 GPa.

Key words Qopper film microbridge; MBEMS techrology ; mechanica properties
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