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Study and comparision of accurate measurement methods

for film thickness in MEMS fabrication

CHEN Li'* YIN Peng-he'*
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2. Key Laboratory for Micro/Nano Technology and System of Liaoning Province
Dalian University of Technology Dalian 116024 China)

Abstract: It is very important to accurately measure thicknesses of various functional films during micro-electro—
mechanical systems( MEMS) manufacturing process. Various sample films with thickness of 10 nm ~ 100 pm are
measured by contact surface profilometer spectroscopic ellipsometer inductance micrometer scanning electron
microscope( SEM) atomic force microscopy ( AFM) and toolroom microscope. The measurement range resolution
and applicability of different measurement equipments are compared error generation mechanism during thickness
measurement is analyzed. Experimental results show that when there is a mesa layer on the substrate contact
surface profilometer can be used for thickness measuring at range of 10 nm ~ 100 pm; inductance micrometer is
suitable for harder layer; AFM can be used for measuring thickness less than 0.5 pm; SEM is suitable for sample
with homogeneous profile and with thickness more than 0.7 pum; toolroom microscope can be used for micro-scale
layer; spectroscopic ellipsometer is not suitable for measuring the thickness more than 20 pm.
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Tab 1 Average film thicknesses measured using different equipments
A( pum) B( nm) C( pm) D( pum) E( nm) F( jum)
Au 0.0102 +£0. 0003 10.042 +£0. 067 - - 10.416 £0.316 -
AZ701 0.705 £0.0134 702.952 +8.246 0.59 +0.03 0.711 £0.017 - -
SizNy 1.317 +£0.0081 1312.908 +8. 820 1.29 +0.02 1.3 +0.010 - 1.42 +0. 15
SU8 1 17.343 £0.0232 19701.691 £215.581 17.14 £0.11  17.69 £0. 115 - 17.3 £0.19
SU8 2 92.345 £0.0356 - 90.93 £0.48  92.96 +0.287 - 92.4£0.22
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Fig 1 Measuring method of film thickness using contact

surface profilometer and inductance micrometer
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