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Fig.3 Two fixed-end beam
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Table 1 Experimental data on T -shaped structures

ao/E
W/um | h/um | L/um | 8/um A : B 2/ e
0.0115 | 0.0122 6. 08
0.0114 | 0.0125 9.65
0.0096 | 0. 0100 4.17

0.0116 | 0.0121 4.31

800 133 | 3027 | 32.0
800 133 | 4027 | 45.0
800 167 | 4027 | 36.0
800 167 | 3027 | 33.0
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Study of In Situ Measurement of Residual Tensile Stress
in Thin Films for T-Shaped Microstructures’

Xu Fanggian"’, Xu Lian' and He Shitang'

(1 Institute of Acoustics, The Chinese Academy of Sciences, Beijjing 100080, China)
(2 Department of Electronics and Information, North China Institute of Science Technology, Beijing 101601, China)

Abstract: For the in situ measurement of mechanical properties of films with residual tensile stress, the method of the T -
shaped structures is developed. When 6. center deflection of the fixed-end beam, is less than 30% of h, beam thickness, the cen-
ter deflection can be found by the theory of small deflection and the axial load of the fixed-end beam may be neglected. When
& is larger than 30% of h,the axial load of the fixed-end beam must be considered, and the previously formula is not suitable
for this case. The detailed theoretical deduction of the formula for the latter case is contained in this paper. The maximum dis-
crepancy of the two calculated results by the two different formulae is 9.65% and several different T -shaped structures are

fabricated by LPCVD and their ratios of the residual stress to Young’s modulus are given.
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