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Development of Molten Metal Analyzing System
for Electron Beam Heat Vapor Deposition Equipment
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In the vacuum evaporating equipments, which is used to deposit high melting point metals on various substrates, the
metal in the crucible is usually heated by an electron beam gun. Normally, the materials to be deposited are composed of
several elements. The composition of the metal elements in the vapor phase must be uniform over the evaporating space
and also be stable over time. It is necessary for this purpose to detect the precise distribution of the elements on the surface
of metal heated in the crucible. By detecting X-rays generated from electron beam irradiation onto the metal surface, we
have developed the technology to measure the distribution of the elements on the surface. The X-rays detected are
composed of not only bremsstrahlung X-rays, but also characteristic X-rays, the energy of which depends on the particular
element exited by the electron beam. The principle of the 2-dimensional space measurement is based on the pinhole camera.
Using this technology, we can acquire the data necessary to control the feed point and the feed rate of each raw metal, and

ensure a perspective which improves the evaporating equipment.
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Schematical view of electron beam analyzing system by X-ray
CCD camera
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X-ray CCD camera built as trial and block diagram
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Schematic view of test equipment
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Result of area analysis with X-ray CCD camera
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Spectra for quantitative analysis
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Results of quantitative analysis
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