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Micromachining of Monocrystal Silicon by
Excimer Laser Direct Etching

Ma Binghe', Yuan Weizheng', Li Tiejun*, Li Xiaoying', Wang Lige”
[ 1. Department of Aeronautical Manufacturing Engineering, Northwestern Polytechnical University, Xi'an 710072 |

2. Northwest Institute of Nuclear Technology, Xi’an 710074

Abstract; Microfabrication technique is crucial to the development of MEMS (micro-electro-mechanical
systems). Compared with projection processes, laser direct writing has such advantages as high flexibility
and potential capability of fabricating 3D-micromechanical structures. We for the first time in China
carried out experiments on direct etching of monocrystal silicon with focused KrF excimer laser (A=248
nm) beam as shown in Fig. 1. We mainly studied the thermal effect in excimer laser etching and the
influence of beam property on processing results. Our main conclusions are as follows ;

(1) Excimer laser etching is not just a non-thermal processing, so we highlight the concept of “heat-
affected zone (HAZ)” here, which is helpful to appreciate and explain “cold processing property” of
excimer laser material processing.

(2) The beam property and operation parameters are crucial to the etched shape and size. To improve
micromachining performance, the unstable cavity, proper focusing mode and beam homogenizer should be
considered.

(3) The impact breakage formed in silicon wafers was also observed and the relevant causes were

analyzed.

Key words: excimer laser, direct etching, “cold processing”property, heat-affected zone (HAZ), impact

breakage



