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Abstract 

The Silicon Nitride (Si3N4) has drawn much attention as electrical substate materials for power module. One 
of the factors that decrease the thermal conductivity of Si3N4 is phonon scattering caused by the lattice oxygen. 
Yttrium disilicide (YSi2) is expected to act as an effective oxygen getter that would actively remove impurity 
oxygen contained in the raw materials and further added during processing. It was found that the addition of 
YSi2 significantly inhibited the phase transformation and densification, which would suggest that YSi2 
effectively acted as an oxygen getter to decrease the SiO2 content, and hence the amount of the liquid phase. 
Although the thermal conductivities of gas-pressure sintered Si3N4 were improved with increasing the amount 
of YSi2, those of reaction-bonded Si3N4 were significantly deteriorated due to their much smaller grain size. 
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Table 1. Relative densities (%) and thermal conductivities (W/m
K) of Si3N4 sintered at 1900  for 16 hrs using the SRBSN or 
GPS methods with 1YS, 1/2YS and 0YS. 

Method SRBSN GPS 
Compo. 1YS 1/2YS 0YS 1YS 1/2YS 0YS 

R.D. 98.6 99.4 99.6 89.2 93.6 95.8 
T.C 32.5 33.3 32.7 74.8 73.3 79.8 

Fig. 1 XRD patterns of Si3N4 sintered bodies (sintering 
conditions: 1900  for 16 hrs).
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