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(57) Abstract I . I ni

Apparatus and method for machining a thin film on a substrate by use of a laser precisely at a high speed,
and a liquid crystal panel patterned by use of the apparatus and method. This apparatus comprises a plurality of
pulse laser oscillators, means for driving the plural laser oscillators cyclically by shifting the phase of the oscillation
cycle of each of the laser oscillators, means for uniformalizing the quality of laser beam from each of the oscillators,
means for producing an elliptically polarized beam from the beam from each of the oscillators, means for splitting
each of the beams emitted from the laser oscillators into plural beams. The apparatus selectively directs the plural
beams thus produced by the splitting means onto an object to be machined. As the splitting means, a phase grating of
irregular surface type which is designed to produce plural beams having the same intensity can be used. In this way,
it is possible to form electrode gaps having a uniform quality and a uniform shape. The liquid crystal panel has an
electrode structure where electrode gaps are formed in an ITO film by use of the laser apparatus and method described
above. Since the electrode gaps having approximately the same width of 10 ym or less are formed uniformly in
a display area at approximately the same intervals, the contrast and visibility, the major factors for controlling the
quality of display of a liquid crystal panel, are significantly enhanced as compared to conventional panels.
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