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Abstract

The higher operating temperature of power semiconductor devices, the higher thermostability and thermal

conductivity are required for die-attach materials. Silver sinter materials are the most promising die-attach material

for SiC and GaN devices in high temperature operation. Using newly developed silver nanoparticle paste,

FlowMetal®, semiconductor chips could be jointed bare copper substrates by pressureless sintering in a nitrogen

atmosphere. Sintered silver layers by using the silver nanoparticle paste showed a high thermostability in heat cycle

test.
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Ag sinter layer

Figure 1 Construction of the test piece.
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Figure 2 Comparison of shear strength.
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Figure 3 Comparison of SAT image of
sintered Ag layers.
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Figure 4 Cross-sectional SEM image of the sintered
Ag layer in previous work®.
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Figure 5 SAT images of the sintered Ag layers varying cycle numbers of heat cycle test at a temperature

range between -55 and 150°C.

Figure 6 Cross-sectional SEM images of the sintered Ag layers before and after 1000 cycles of a heat
cycle test at a temperature range between a -55 and 150°C: a) an initial view at the center region
of the chip; b) an initial view at the edge of the chip; c) an enlarged view of a); d) a view after
1000 cycles , the center of the chip; e) a view after 1000 cycles , the edge of the chip; f) an
enlarged view of d).
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