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Abstract

Mechanical property evaluation of micrometer-sized structures is necessary to help design reliable
microel ectromechanical systems(MEMS) devices. Most material properties are known to exhibit dependence
on specimen size and such properties of microscale structures are not well characterized. This paper describes
techniques developed for tensile testing of materials used in MEMS. Epi-polycrystalline silicon is currently
the most widely used material, and its tensile strength has been measured as 1.52GPa. We have developed an
uniaxial testing machine for testing microscale specimen using electro-magnetic actuator. The field magnet
and the moving coil taken from an audio-speaker were utilized as the components of the actuator. Structure of
specimen was designed and manufactured for easy handling and alignment. In addition to the static tensile
tests, new techniques and procedures for measuring strength are described.
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Table 1 Configuration of specimen
) Total
No. Width Gage length length
i1 “ﬁ“‘F‘H 1 200 200 800
’F- ’F'||F' |F‘= 'F'fﬁ“.?. 2 200 300 900
i_ ‘ ||l- &.....: His
%] 3 240 240 960
4 200 360 1080
5 200 200 1000
6 200 300 1100
7 480 240 1200
8 1000 240 1240
Fig 3. Specimen array on awafer (unit : um)
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Fig 6. Leaf spring mechanism (a) Cantilever beam
(b) Simple flexure (¢) Compound flexure
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Table2 Representative strength of MEMS materials

Reference Material Strength
Park Epi-polysilicon 1.52+0.16
Jones Polysilicon 2604
Brown Polysilicon 2.7+0.2
Koskinen Polysilicon 2.7+0.3
Tsuchiya Polysilicon 3.2+0.2
Geek Polysilicon 18
Lavan Polysilicon 4.3+0.6
Knauss Polysilicon 1.0+0.1
Sharp(wide)e Polysilicon 1.2+0.2
Sharp(narrow)e Polysilicon 1.440.2
(unit : GPa)
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testing machine for MEM S materials

263



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장
	제12발표장




