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Abstract

The high power Ultraviolet Radiation (UV) Exposure Machine plays an important
role in the Printed Circuit Board (PCB) producing process, especially for the optical
printing and solidification. This machine has so many advantages like high-efficient
production, saving space, good printing qualities, high precision, nice working
environment and so on, that it can help the company improve the product quality and
low the production cost, make more profits and meet the requirements of
environment protection as well.

The UV exposure machine consists of four parts: up/down frame moving and
vacuum system, light system, cooling system and exposure control system. As most of
the traditional UV exposure machine use the integrated circuit as its control system, it
has a complicated wire connection and distributed modules around the machine. If
any of the electronic components breaks down, leading to the failure of the module
and then the machine would not work, moreover it could not be repaired easily. The
present exposure machine used in our country are mostly made in the United States or
Taiwan, and not only does it cost too much, also will it be difficult to get technical
support, which can not ensure the production successfully.

The UV exposure machine researched and designed in this paper use the
programmable logic controller(PLC) as its electrical control system. It provides
abundant and humanistic operation interface, which can not only meet the automatic
control requirements, but also increase more function according to the company’s
need. In this way, it has improved the production quality and efficiency, saving the
cost of purchasing the equipments as well.

The metal halide lamp is the core part of the exposure machine. During the
producing and adjusting process, the problems of not being lighted or working
unstably happened sometimes. After doing some research on how the metal halide

lamp works, the constant watt autotransformer(CWA) ballasting circuit is adopted.
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Meanwhile, the exposure power will controlled by time and can work in three levels.
According to the recorded data on the experiments, the method of using the PLC to
monitor the voltage of the lamps at real time 1s adopted, which makes the lamps glow
stably and extend its life.

The production practice proves that the modified exposure machine with designed
control system analyzed in this paper achieved the expected function goal.

Keywords: UV Exposure Machine; PLC; Metal Halide Lamp; Cooling
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