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Laser Head Design and Heat Transfer Analysis for 3D Patterning
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ABSTRACT

A laser head was designed for micro-scale patterning and joining applications. The target feature size of the
pattern was 100um, and optics were designed to perform the target. Two singlet lenses were combined to
minimize the chromatic aberration, and the geometry of the lenses was calculated by using the raytracing method
with a commercial software program. As a restriction of lens design, the focal length was set at 100mm, and
the maximum diameter of the lens or beam size was limited to 10mm for the assembly in the limited cage size.
The maximum temperatures were calculated to be 1367°C, 1508°C, and 1905°C for 10, 12, and 15 Watts of
power, respectively. A specially designed laser head was used to compensate for the distance between the object
and the lens. The detailed design mechanism and 3D data were presented. The optics design and detailed
performance of the lens were analyzed by using MTF and spot diagram calculation.
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Table 1 Lens dimension

1D Curv. Thick Mat'l Rad.
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Fig. 6 Temperature Distribution (a) Surface heating
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