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Abstract: As the service environment of power semiconductor devices becomes more and more severe, the third-
generation semiconductor represented by silicon carbide(SiC) has become the mainstream of industry applications owing
to its excellent high-temperature performance. However, the lack of bounding materials which not only match with SiC
chips but also have a low cost and a high melting point has become a bottleneck in the development of the industry. Cu-
Sn intermetallic compounds(IMCs) are considered to be ideal bounding materials for SiC chips because of their low cost,
good conductivity and characteristics that meet the requirements of low-temperature bonding and high-temperature
service. Aimed at the power semiconductor device packaging, the preparation and reliability of Cu-Sn full IMC joints at
home and abroad in recent years are analyzed and reviewed, and the problems to be solved at present and the development
trend in the future are discussed.
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Tab. 3 Physical properties of Sn, CusSn;, Cu;Sn and Cu

b BE/GPa T FCi Jeb B B i EIRAIE e FRFR CEYERS s
/GPa /MPa /MPa MPa  [[W-(em-K)™] /(nQ-cm)

Sn 0112005  51.00+5.00 35.040.4 220 40~50 0.668 11.50 232
CuSns  5.67~6.09 116.89+2.04 2 009.00£63.00 1 13040 670 0.341 17.50 415
CusSn 700  133.39+4.44 4 600.00 6 100~17 500 1700~4 400  0.704 8.80 676

Cu  1.70:020  110.00 33.30 210 — 4.000 1.71 1085
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