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Study on the Welding Process and Application Reliability of Power Chips
Based on Domestic Gold—tin Solder
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Abstract  Gold—tin solder had the advantages of high strength, good oxidation resistance, fatigue resistance,
excellent screw performance and so on. It was more and more used in hybrid integrated circuits, especially in high
power and high reliability integrated circuits to reduce package thermal resistance and improve the reliability of chip
welding through eutectic welding. The foundational characteristics of the domestic gold—tin solder was analyzed , the
key parameters of friction eutectic welding for power chip were studied by manual method based on domestic gold—tin
solder. The reliability of gold—tin solder of power chip in space application was verified. The results show the shear

strength meets the requirements of administrator and remains stable after a series of rigorous thermodynamics tests in

aerospace environment, which shows the high reliability of welding.
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Tab.1 The results of chemical composition of solder strip

[#77/% (w)

JLFE HEE1/9% (w)
i/ itk 2 itk 3
Au 79.88 79.62 79.52 79.81
Sn 20.11 20.37 20.47 20.18
Fe <0.001 <0.001 <0.001 <0.001
Cu <0.001 <0.001 <0.001 <0.001
Pb <0.001 <0.001 <0.001 <0.001
Pd <0.001 <0.001 <0.001 <0.001
cd <0.001 <0.001 <0.001 <0.001
7n <0.001 <0.001 <0.001 <0.001
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Fig. 1  The results of DSC test for different solder strips
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Tab.2 Comparison of advantages and disadvantages of

three eutectic welding techiques
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Tab.3 The influence of welding temperature on quality
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Tab.4 The influence of solder quantity on welding quality
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Fig. 3 The schematic diagram of the samples
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Tab.5 Reliability environment test
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Fig. 5 The hole rate results of various welding samples
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Tab. 6 The shear strength of the welding specimen after

the environmental tests"

R e YRR/ N

1 44.59
2 58.60

A=Ak 3 77.32
4 68.50
5 42.04
1 73.21
2 84.57

R -4 3 64.48
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2 90.26
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4 71.74
5 103.19
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Fig. 6 The SEM results of the specimen
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