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Key techniques influencing the linewidth evenness grade with
laser direct writing on the spherical surface
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Abstract For improving the evenness grade of the line width of the laser direct writing figures on the
spherical surface, the scheme of the four axes mutually intersecting at the center of the spherical surface
and concentrically scanning optical system is proposed, which ensure that four axes including transverse
axis, normal axis, optical axis and the center axis of work piece mutually intersect at the center of the
spherical surface. As a result, the laser beam reflected from the center-mirror perpendicular focuses on
the spherical surface with circular focus during the period of laser direct writing. In the course of laser
direct writing, the work piece spins around the normal axis along the level direction while the object lens
spins around the transverse axis precisely. The control method of photo-electricity detection, automatic
focusing and high-speed computer working in double harness is applied too, which realize the
dependable control of the precision of laser direct writing line width on random latitude of the spherical
surface. The section analysis of lines by the atomic force microscope proves that the evenness of lines
with about 3 um line width has exceeded the request of the original design.
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Fig.3  Principle of compounded control method
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Fig.4 Block diagram of computer control system
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