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Fig. 1 Light distribution curve of a line array being

splitted
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Fig. 2 Principle of the thin film stress sensor based
on a focused multi-heam array (a) Schematic diagram
of the full closedHdoop measuring and control system:

(b) Image of the laser spots array imaged at focal

plane.
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Fig. 3 Diagram of the optical path
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A Kind of Thin—Film Stress Sensor Based
on Beam-Focusing Multi-Beam Array

Lin Xiaochun', Guo Yanyan’, Hu Zhimin', Li Chunzhi’, Zheng Yae’ and An Yuying'

(1 School of Technical Physics, Xidian University, Xi‘an 710071, China)
(2 School of Seience. Xidian University. Xi‘an T10071, China)

Abstract: A new sensor measuring in real time is introduced. w hich is based on the analysis of the reflected light images of the
binary optical array and the solution of Stoney equation. T he sensor is designed with the core of a binary optical splitter. which
is made up of a two-dimension Dammann grating and a Fresnel zone plate. With the sensitivity over 2. 5X 10°Pa and precision
over 4.27% , it can be used in the in-situ stress measurement of the materials with structures such as single-crystal, multi-
crystal, or non-erystal in their deposition process. Also it has advantages of simple structure, high speed, powerful adaptabili-
ty. high integration, and easy fitting. Combined with the computer automatic control system, the sensor can be used in the mea-

surement and control of thin-film growth in the product line of semiconductor integrated circuits.
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