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Ni metal electrode was widely used as internal electrode for BME MLCCs. The 
terminations of the BME MLCCs can be formed by coating a Cu layer and subsequently a Ag 
layer. The purpose of the Cu layer is to enhance the adhesion between the internal Ni 
electrode and the external Ag termination, by forming the Ni-Cu alloy at high temperatures 
(800-900°C). However, the high temperature process generally develops internal stress, which 
leads to the formation of inner cracks and physical defects. In this research, the Ni-Cu-Ag 
alloy was formed using a low temperature process from the paste containing nano-size Ni 
metal powders, metallo-organic decomposition (MOD) agent of copper 2-ethylhexanoate, and 
silver oxalate. During the heat treatment at 300°C, a large quantity of heat released from the 
thermal decomposition of silver oxalate, which causes the thermal decomposition of copper 
2-ethylhexanoate and the melting of Ni nano-powders, and subsequently results in the 
formation of Ni-Cu-Ag alloy. The thermal decomposition and crystallization behavior of the 
MOD composite were investigated in this study. Microstructure of Cu-Ni-Ag alloy was 
characterized using TEM, TEM-EDX, and XRD analysis. Thermal behaviors of the pastes 
were obtained by DTA and TGA analysis. The TEM diffraction pattern indicates an extra 
diffraction point and EDX analysis shows the existence of Cu, Ag, and Ni elements in the 
same grain. The (111) peak in the XRD patterns shifts slightly after thermal decomposition of 
MOD-Cu and Ag2C2O4 at 300°C. 
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Figures: 
[1]  (a) TEM morphology of Ni-Cu-Ag Alloy after the decomposition of MOD-Cu and 

Ag2C2O4, and (b) the corresponding TEM diffraction pattern (extra diffraction point for 
arrow indicated). 

[2]  (111) peaks of the XRD pattern obtained from (a) pure Ni powder, (b) Ni powder with 
MOD-Cu agent addition after heat treatment at 300� in N2, (c) Ni powder with the 
additions of MOD-Cu agent and Ag2C2O4 after heat treatment at 300� in N2. 
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