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Review on Reliability Test Method for Optical/Thermofluidic
Micro Component

N. K. Lee, K. H. Na, H. S. Chei and C. S. Han

Abstract

Literature review on reliability test method for developing high performance optical/ thermofluidic components. Since
the miniaturization by the conventional mechanical process is limited to milli-structure, i.e. 10°m, new technology for
fabricating of mechanical components is needed to match cost, reliability, and integrability criteria of micro-structure.
Although numbers of various researches on MEMS/MOEMS devices and components, including material characterization,
design and optimization, system validation, etc., the lack of standards and specifications make the researches and
developments difficult. For that reason, this paper is intended to propose the methods of reliability test for measuring the
mechanical property of optical/ thermofluidic components.
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Fig. 1 Tensile testing schematic diagram

Table 1 Comparison of tensile test method

. . Load(stress) .
Researcher Method Tensile loading Strain measurement
measurement
Tsuchiya et al. Electrostatic grip Piezo actuator Strain gauge Strain gauge
Greek and Mechanical clamping Motorized . .
h | ® . . . Strain gauge Optical encoder
Johansson et al. (insertion) microstage
Mechanical clampin Motorized .
Ogawa et al. @ i ping ) Load cell Image processing
(grip) microstage
Sharpe et al. ©’ Glue PZT Load cell Inteferometer
Motorized Double cantilever
Tetsuo et al. 7 On-chip tensile test . Laser displacement sensor
micrometer beam
YiTetal ® Glue PZT Load cell Interferometer
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Table 2 Comparison of bending test

. . Measurement
Researcher Loading type Material Measured Property
method
Single crystal
Johansson et al. 12 Stylus in SEM ! g. . v Strain gauge Fracture strength
silicon
. Young’ duli, Yield
T.P Weihs et al. @ Nanoindenter Au, SiO; Nanoindenter ung S modttl, Tie
strength
. Young’s modulus, residual
S.Roy etal. (D MEMS Nickel Optical microscope £
stress
Motorized Single crystal Force transd
Carol J.Wilson et al. 19 ,0 onz mg.e, & veet Fracture strength
Micrometer silicon /LVDT
Christophe Serre et al. ¥ AFM SiC AFM Young’s modulus
Singl tal Yo ’ dul
Yoshitada Isono et al. ¥ AFM mee crysia AFM oung s Mogu s
silicon ( temperature effect)
MEMS
M.A. Haque et al. *® Aluminum MEMS Yield strength
actuator
SC-Si, Yo ’ dul
Takahiro et al. AFM Dl AFM oung s Mocuus
Si0, Wire Fracture stress
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