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Effects of microstructure on thermal conductivity of Si,N, ceramic substrate
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Abstract; The microstructure and thermal conductivity of three commercial Si;N, ceramic substrates made
abroad were investigated by using electron backscatter diffraction, five parameter analysis and laser flash
method. Results show that the substrates with lower sintering aid content, larger average grain size and stronger
{h k —=(h+k) 0} //ND fiber texture have higher in-plane thermal conductivity when ND is in the normal
direction to the substrate surface, and vice versa. Although the misorientation distribution of the three Si;N,
ceramic substrates generally accords with the random distribution, it obviously deviates from the random distri-
bution when the rotation angle is 180°. These grain boundaries are basically those having (1 1 -2 0) and
(1 0 -1 0) rotation axis, corresponding to >3 and Y 2 boundaries respectively. The grain boundary
distribution and grain boundary interface matching are significantly different in the three substrates, but their
effects on the thermal conductivity are negligible because of their very low frequencies which are generally
lower than 0.5% out of the entire grain boundaries.
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Fig.2 EBSD microstructure of the three Si;N, ceramic substrates
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Fig.3 Inverse pole figures of the three Si;N, ceramic substrates
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