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Precision Displacement Measurement Using Astigmatism

Sang Heon Lee” and Kwang Suk Jung’

ABSTRACT

The displacement sensor using optical pickup head is presented. The measuring principle of optical pickup head in
focusing direction is adopted to measure displacement. The preliminary tests were carried out to verify the feasibility of
the optical pickup head as a displacement sensor and optical pickup head showed about 8 um measuring range and 10nm
resolution. The methodology to expand measuring range is proposed and proved its validity. The proposed displacement
sensors are applied to AFM(Atomic Force Microscope) probe head to measure the deflection of micro-cantilever.
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Table 1 Focus errors of the tested sensors

v V.. V., distance
- i (¢m)
B 9.83799 -6.31205 234
C 5.81781 -4.97623 23.0
D 7.2459 -3.22020 23.2
E 9.55272 -6.133305 23.2
F 10.18787 -6.26234 23.4
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