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Hexagonal semiconductors such as 4H SiC have
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Frequency (GHz) at millimeter-wave frequencies. This talk reports

€1 and g of high-purity semi-insulating 4H SiC
from 55 to 330 GHz, as well as their temperature dependence enabled by improving the
measurement precision to two decimal points. For example, at room temperature, real £, and g are
constant at 9.77 £ 0.01 and 10.20 = 0.05, respectively. By contrast, the ordinary loss tangent
increases linearly with the frequency fin the form of (4.9 £0.1) x 107" f. The loss tangent, less than 1
x 107 over most millimeter-wave frequencies, is significantly lower than that of sapphire, our
previous low-loss standard. Finally, both €, and g, have weak temperature coefficients on the order
of 107 /°C. The knowledge reported here is especially critical to millimeter-wave applications of 4H
SiC, not only for solid-state devices and circuits, but also as windows for high-power vacuum
electronics.
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