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We developed a sintering Cu bonding paste that can be cured without pressure at 225°C in an H, atmosphere. The die-
shear adhesive strength with an adherend of Cu, Ni, Au, or Ag is at least 40 MPa. After sintering, the thermal conductivity of
the sintered Cu bonding layer is 180 W-m™+K™". The sintered Cu bonding after a thermal cycle test (TCT) of 2000 cycles in the
temperature range from —40 to 200°C showed a bonding reliability that is the same as, or better than, sintered Ag bonding or
high lead solder. With its high thermal conductivity, high bonding reliability, good productivity, and reasonable cost, this sintering
Cu bonding paste is likely to be an ideal bonding material for application in power electronics.
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Table 1 Comparison of die-bonding properties among sintering Cu bonding paste,
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sintering Ag bonding paste, and high-lead solder

ltems Sintering Cu Sintering Ag High-lead
bonding paste bonding paste solder

Environment H, Air H, or HCOOH
Bonding Bonding pressure No pressure Press (20 MPa) No pressure
conditions gp P p

Temperature 225—300 C 300—350 C 350 C
Adherent materials Cu, Ni, Au, Ag, Pd Ag, Au Cu, Ni, Au, Ag

Thermal conductivity 180 Wem™":K™ 280 Wem™"-K™' 35W-m K"
Properties of Power cycle reliability > 40000 — 38000
bonding layer

Thermal cycle reliability > 2000 > 2000 > 2000
Material cost Reasonable Expensive Cheap
Environmental friendliness OK OK Pb
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Figure 1 Appearance of the sintering Cu bonding paste and an SEM image of the bonding interface
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