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Developing microfabrication methods and optimal structures for diamond-based
cooling structures

Matsumae, Takashi
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Ni has a higher solubility limit for carbon and is less likely to form
carbides. In this study, we demonstrated that micro-patterns can be fabricated by pressing a Ni mold
for nano-imprinting onto a diamond substrate at high temperatures. This process enables fin
structures with a width of 0.005-0.050 mm and a depth of 0.002 mm on the diamond substrate. Then, a
graphite layer was generated at the Ni/diamond interface after cooling to room temperature. This
layer can be exfoliated by heating to 1000° C because of thermal stress. This can contribute to the
repeatable use of the expensive Ni micro molds. In addition, a diamond substrate having a 0.
001-mm-thick boron-doped conductive layer at a concentration of 2E16/cm3 was used to reduce a 50 Hz
AC magnetic field. However, there is no significant difference between diamond substrates with and
without the boron-doped layer. The sufficient reduction may require an increase in boron
concentration and film thickness.
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