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Research on Ultra-Precision Embedded Microprobe

Laser Interferometry Technology

Dong Yisi, Luo Wenrui, Zhang Chen, Zhang Jinran, Li Wenwen, Hu Pengcheng
(School of Instrumentation Science and Engineering, Harbin Institute of Technology, Harbin 150000, China)
Abstract: Microprobe sensor laser interferometer is a representative of a new generation of
ultra-precision laser interferometry instruments, compared with the traditional laser interferometer,
with the probe size is very small, easy to install and adjust, can be isolated from thermal
contamination and easy to realize the embedded measurement and other significant advantages, in
the mask template slippage detection, high-end measuring equipment, internal component
displacement detection, material deformation measurements and scientific research and other
embedded displacement measurement occasions have great potential. This research was carried
out from the microprobe interferometry principle, measurement benchmarks and measurement

errors in three aspects, breakthrough microprobe type high-resolution large range interferometry,



high-precision frequency stabilization under a wide range of high-bandwidth frequency
modulation, signal demodulation cycle of nonlinear error elimination of the key theories and core
technologies, to solve the problem of "can't measure", "inaccurate", "imprecise" three major
technical problems, to realize and build a complete high-precision microprobe laser interferometer,
in order to support the demand for ultra-precision measurement of sensing in equipment
manufacturing, to provide embedded on-line measurement for the integrated research and
development of China's high-end equipment, to provide core measurement means for
nano-metrology testing. We have realized and built a complete high-precision microprobe laser
interferometer to support the demand of sensor-based ultra-precision measurement in equipment
manufacturing, provide embedded on-line measurement for the integrated research and
development of high-end equipment in China, and provide core instruments for nano-metric
testing.

Keywords: Fiber-Optic Microprobe Interferometry; Large-Range High-Resolution; Tuned Light

Source Frequency Stabilization; Periodic Nonlinearity Cancellation
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