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Abstract: After low temperature sintering, nano Cu paste produces the homogeneous interconnection
structure with high temperature resistant, high electrical conductivity and thermal conductivity, which can not
only avoid service reliability with the bridging problems caused by short circuit and electromigration of tin
based solder layer and sintered Ag layer, but also solve the problem of thermal expansion coefficient mismatch
of heterogeneous interconnection structure, and has important application value in integrated circuits and power
device packaging. In recent years, the sintering interconnection technology of nano Cu paste has made
significant research progress in the stability of Cu nanoparticles and low-temperature sintering performances.
However, compared with the sintering interconnection technology of nano Ag paste, it still has much room for
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improving the stability, low temperature sintering performance and reliability of nano Cu paste. This paper
describes the important research progress of nano Cu paste sintering interconnection technology from the
sintering interconnection mechanism, sintering process optimization, Cu nanoparticle surface modification,
nano Cu based composite paste, interconnection reliability, and packaging application, and prospects the
follow-up technology development and research ideas.
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Fig. 1 Schematic diagram of the sintering interconnection mechanism of Cu nanoparticles!'”)
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Fig. 2 (a) The promotion mechanism of AA in nano Cu pastes; (b) Variation in shear strength of sintered joints
by Cu paste with different AA contents at different sintering temperatures; (c) Fracture surfaces of sintered
joints obtained at 300°C with different AA contents!!®]
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Fig. 3 (a) TEM image of Cu nanoparticles; (b) XRD patterns of Sintered Cu layer at different sintering
temperatures; (c) Variation in shear strength of sintered joints at different sintering temperatures; (d) Fracture
surfaces of sintered joints at 300°CH7]
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Fig. 4 (a-b) TEM images of the sintered Cu-Ag nanoparticles after sintering at 250°C; (c) EDX spectra of point
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Fig. 6 (a) the size distribution of Cu nanoparticles; (b) Shear strength of joints sintered at different temperatures;
Schematic diagrams of the sintering mechanisms of Cu nanoparticles in formic acid atmosphere: (¢) without Pt
catalysis, and (d) with Pt catalysis[?*]
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Fig. 8 (a) The shear strength evolution of sintered joints during the thermal shock tests in ambient and vacuum;
(b) XRD patterns of sintered Cu layer before and after the thermal shock tests in ambient and vacuum; SEM
images and EDX spectra of joints after 1000 cycles of the thermal shock tests: (¢) vacuum, and (d) ambient!3®]
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Fig. 9 (a) Schematic illustration of the coarsening process of sintered Cu structure; SEM images of sintered
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Fig. 10 (a) Schematic diagram of electrohydrodynamic printing nano Cu paste and its sintering interconnection;
(b-d) Cu bump arrays and deposition morphologies of Cu nanoparticles!!7],
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Fig. 11 (a) Electrical resistivity and thermal conductivity of sintered Cu layer at different sintering temperatures;
(b) Cross-section SEM image of sintered Cu layer; (c) Differential structure functions and (d) junction
temperature changes of LEDs by different interconnect materialst!l
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