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Stress Measurement of films using surface micromachined test structures
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Abstract
The microfabricated test structures were used in order to evaluate the stress characteristics in films. The test structures were

fubricated using surface micromachining technique, including HF vapor phase etching as an effective release method. The

fubricated structures were micro strain gauge, cantilever-type vernier gauge and bridge for stress measurement, and cantilever

for stress gradient measurement. The strain was measures by observing the deformation of the structures occurred after release

e ching and the amount of deformation can be detected by micro vernier gauge, which has gauge resolution of 0.2um. The

dztection principles and the degree of precision for the measured strain were also discussed. The characteristics of residual

sress in LPCVD polysilicon films were studied using these test structures. The stress gradient due to the stress variation

through the film thickness was calculated by measuring the deflection at the cantilever free end.
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Fig. 1. A SEM of the surface micromachined cantilever-

type vernier gauge (a) and micro strain gauge (b).
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Fig. 2. The schematics of the micro strain gauge.
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Fig. 6. Stress in the doped polysilicon films with annealing

1100

temperature, measured using bridge structure.

Table 1. Compressive strain of the films measured using the

different test structures.
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I"ig. 7. Stress gradient in the doped polysilicon films with

annealing temperature, measured using cantilever.
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