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An Investigation of Fast Tool Servo Machining
of Optical Microstructures

LI Rong-bin, ZHANG Zhi-hui, DU Xue, GAO Dong, WANG Su-juan
( Advanced Optics Manufacturing Centre, Department of Industrial and Systems Engineering,
Hong Kong Polytechnic University, Hong Kong, China)

Abstract. Optical microstructures are small-scale topologies generally classified as grooves, pyramids, and mi-
cro-lens arrays which are finding applications in flat-panel displays used in hand-held devices such as mobile
phones. As more stringent requirements are being imposed on the miniaturization of telecommunication pro-
ducts, the conventional etching process is found to be inadequate to fabricate high quality optical microstruc-
tures. This paper presents an effective technology for the fabrication of high quality optical microstructures based
on fast tool servo ( FTS) machining system incorporated with a purposely built tool path generator (TPG). The
TPG allows the generation of a tool path directly from the design of the optical microstructures without the need
for any data post-processing. The capability of the FTS machining system is demonstrated through a case study
and satisfactory results were obtained.

Keywords: ultra-precision machining; optical microstructures; tool path generator; photonics products; fast
tool servo( FTS)
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