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Study on Si doped with supersaturated Ti induced
by continuous wave Nd: YAG laser

FAN Baodian' CHEN Rong' PANG Aisuo> CHEN Chao'’

(1. College of Energy Xiamen University Xiamen 361005 China; 2. School of Physics and Mechanical & Electrical Engineer—
ing Xiamen University Xiamen 361005 China)

Abstract: In order to prepare Si with supersaturated transition metal a self-designed linear high power Nd: YAG continuous
wave laser was used to irradiate a Si wafer sputtered a layer of Ti. Then the sample was measured by Auger electron spectroscopy
and the thermal field was simulated based on the 2-D thermodynamic model. The experimental results indicate that the
concentration of Ti in Si is much larger than the solid solubility of Ti in Si and the position of the maximum concentration of the
Ti is below the surface of the sample. The maximum temperature is not at the top surface of the sample. Temperature distribution
directly leads to the maximum temperature of Si wafer below the top surface of the sample. The simulation results are in good
agreement with the experiment results. The saturated transition metal can be supersaturated by irradiating and scanning the
material surface with a linear continuous wave laser.
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Optical path diagram of a linear CW Nd:YAG laser device
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Fig.2  Photo of the continuous wave laser device
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Fig.3 Schematics of the silicon wafer under continuous wave laser irradiation
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Fig.4 Relationship between Ti concenrtation in Si and depth after continu—

ous wave laser irradiation measured with Auger electron spectroscopy
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reflectivity R 0.3
2 energy density of the continuous wave laser [ 1.0 x10"7W/m?
2.1 2 width of the linear laser spot r 1.0mm
) the width of the wafer 20mm
the thickness of the wafer 0.45mm
the width of the quartz-plate 24mm
° the thickness of the quartz—plate 3mm
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