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Abdract Mechanicd ted of the materids and dructures commonly used in micro-eectro-mechanica sysems (MBMS) is an
esentid dep towards the achievement of optima desgn and rdiahility of the micro mechanica components. The measurement o the
occurring mechanica quartities, such asforces and deformetions, requires the development of new teging procedures. Non-oontact and
wiole-field optica measuring and ingoection methods are a uni que techrology for the measurement of the shgpe and deformetion of MBEMS
meterid s and conponerts.

In recent years, subgantid research has been carried out on micro-senors, micro-mirrors, mcro-notors, Micro-punps, mcro-
vaves, micro-actuators, micro-lenses, and © on. The diameter of Pphericd lensis about 2500 m, the sze of micro-notor is o nore
than 800K m, an inlet port szeisonly 80U m. Under Scanning Bectronic Microsoope (SBM) and Atoric Force Microsoope (ARM) sub-
micron diglacement can be reolved. Bt , to loading on the sanple is nore difficult and the deformation measurement range is limited.

Optica methods are introduced for the amdl sanple teding of MESM materiad's and gructuresin this paper. The methods are based
on the laser inteferometry , phase shifting, digita image correlation and image processing etc. Usng a LWDM (long working distance
microsope) and digta eckle corrdaion method (DSOM) the dretching drain of a thin copper wire (diameter 0.1 mm) can be
determined. The proposed technique is d % gpplicable for measuring other MBEMS meterid s thet may be even srdler or thinner than that
used in thispgper. The interference of light beams of equd path dfference is used for the measurement of the Young' s noduus of a
micro-beam. An optica wedge which condsts of an opticd plate and a micro-beam which forms part of a micro-acceerometer is
illuminated by a collimated monochromeatic sodium light beam. Loading on the micro-beam is acoonplished by a loadi ng-pin mounted on
a 3-axistrandation sage and the reauiting interference fringe pattern isobserved usng a CCD camera connected to a cormputer. Loadings
are recorded udng a high senstive load cell that measures loads of up to 200 g with a resolution of 0.01 g.

This paper d o describes the use o optica fringe projection method for 3-D surface prdfile measurement of svdl objects. In this
method , snuidd linear fringes are projected on the object suface by a snusidd grating phase shifting projector and a LWDM. The
image o the fringe pattern is captured by armother LWDM and a CCD camera and processed by phase shifting techniques. A dnmple
procedure is described which enables cdlibration of the optica set-up for subsequent quartitative measurement of unknown object shepes
and deformations. The method developed can d be goplied to the measurement o the warpage o a srdl conmponent under therma
loading. This method is relatively snple and accurate, and is cgpable of conducting fully automated measurements. The deformation of
amicromirror (1004 m x 1004 m) driven by an dectrogatic force is measured by comparing the prdfiles between deformed and
undeformed. The maximum di placement of micro mirror is no more than 2 microns. Thus, the rotation ange o the micromirror isless
2 degrees. Bperimentd resultsobtained denondrate the feaghility of the proposed method to be used for eva uating the contouring o the
microgructure.
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