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Research on Microscopic 3D Measurement System Based on
Focus Variation

Shang Minghao, Yu Feihong’
College of Optical Science and Engineering, Zhejiang University, Hangzhow, Zhejiang 310027, China

Abstract  The development of precision manufacturing has put forward a higher requirement for the 3D
topographical measurement of complex microstructures. It is a little difficult for the existing non-contract
measurement method to measure a slope surface with a big gradient although it has a high vertical solution. In
recent years, the focus variation measurement method based on ultrashort depth-of-field imaging performs well in
the measurement of tilted surface and can be used to truly realize the 3D surface measurement of a microscopic
complex structure. Firstly, the principle of microscopic 3D measurement based on focus variation is summarized.
Then, the latest theoretical and technological research progress on this method is addressed. Finally, the challenge
and future development trend of microscopic 3D measurement based on focus variation are discussed and prospected.
Key words imaging systems; microscopic 3D measurement; focus variation; focusing evaluation; extremum
search; image fusion
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Table 1

Measurement characteristics of non-contact surface morphological measurement algorithms

Resolution /nm Detection range

. ) Measurement _
Algorithm along Z-axis Measurement requirement
. speed
Vertical Parallel direction
SEM 1 10 - Medium Environment is vacuum and sample is conductive
Sample surface is smooth and conductive and damping
STM 0.01 0.5 pm Slow .
devices are needed
SNOM 1 10 - Slow Sample surface is smooth and working distance is short
AFM 0.01 0.1 pm Slow Sample surface is smooth
PSIM 1 - pm - Sample surface is super smooth with high precision
SWLIM 1 100 mm Fast Sample surface is super smooth with high precision
DHM 1 100 pm Fast Sample surface is non-scattering
Sample is not transparent and surface is not high
FVM 10 500 mm Fast
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