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Development of F-Theta Lens for Printed Wiring Board Processing —— by Takashi Araki—— For more compact and

advanced electronic devices (such as cellular phones and notebook computers), size and weight reduction of
printed wiring boards (PWBs) is increasingly required. These PWBs are processed by a laser drilling machine which
can create small holes at high speed. In this process, a laser beam must be focused on a target position on the PWB.
Here the f-theta lens plays a pivotal role. The f-theta lens used for PWB processing need to be capable of focusing
the laser beam upon fine target spots scattered over a wide scan field. Furthermore, the beam needs to enter
vertically into the focal plane. These strict requirements, which a single lens fails to meet, are accomplished by a
compound lens that has an optical design which suppresses the aberration to the diffraction-limited level and also
has a precise aspheric surface. The author outlines the engineering of the f-theta lens and its application.

Keywords: f-theta lens, laser drilling, PWB, CO: gas laser, ZnSe
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