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Á 1  Tiklmno Sn��������uvw 

Fig.1  Effect of Ti nanoparticles on the spreading area of Sn paste 
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Á 2  Tiklmno Sn��Â�Ãµuvw 

Fig.2  Effect of Ti nanoparticles on the melting temperature 

of Sn paste 
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Á 3  Tiklmno�����uvw 

Fig.3  Effect of Ti nanoparticles on the tensile force of solder joints 
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Á 4  Tiklmno�����uvw 

Fig.4  Effect of Ti nanoparticles on the shear force of solder joints 
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Á 5  Cu/Sn/Cur Cu/Sn-0.1Ti/Cu��¯�Ånpq

 

Fig.5  Interfacial microstructures of the grain for Cu/Sn/Cu (a) 

and Cu/Sn-0.1Ti/Cu (b) solder joints 
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Á 6  Cu/Sn/Cur Cu/Sn-0.1Ti/Cu��¯�pq 

Fig.6  Interfacial microstructures of Cu/Sn/Cu (a) and 

Cu/Sn-0.1Ti/Cu (b) solder joints 
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Á 7  Cu/Sn/Cur Cu/Sn-0.1Ti/Cu��¼��Æ 

Fig.7  Stress distribution of Cu/Sn/Cu (a) and Cu/Sn-0.1Ti/Cu (b) solder joints 

 

 

 

 

 

 

 

 

 

Á 8  Cu/Sn/Cur Cu/Sn-0.1Ti/Cu��Ç½�Æ 

Fig.8  Creep distribution of Cu/Sn/Cu (a) and Cu/Sn-0.1Ti/Cu (b) solder joints 
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Á 9  Cu/Sn/Cur Cu/Sn-0.1Ti/Cu��¼�-¼½ 

Fig.9  Stress-strain of Cu/Sn/Cu and Cu/Sn-0.1Ti/Cu solder joints 
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Effect of Ti Nanoparticles on the Microstructure and Properties 

of Sn Interconnect Materials for 3D Packaging 

 

Zhang Liang

1,2,3

, Long Weimin

1

, He Peng

2

, Guo Yonghuan

3

, Sun Lei

4

, Jiang Nan

3

 

(1. Zhengzhou Research Institute of Mechanical Engineering Co., Ltd, Zhengzhou 450001, China) 

(2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China) 

(3. School of Mechatronic Engineering, Jiangsu Normal University, Xuzhou 221116, China) 

(4. College of Mechanical & Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China) 

 

Abstract: Sn is one of the main interconnect materials for transient liquid phase bonding of 3D packaging chip stacking. The effect of Ti 

nanoparticles on the microstructure and properties of Sn interconnect materials for 3D packaging was investigated. The results show that 

Ti nanoparticles can improve the wetting spreading area of Sn paste on the surface of copper substrate and significantly increase the tensile 

force and shear force of Sn solder joint, but excessive Ti nanoparticles would deteriorate the mechanical properties of solder joint. Based 

on the content optimization of Ti nanoparticles, it is confirmed that the optimal addition amount of Ti nanoparticles is about 0.1% (mass 

fraction). The analysis of Cu/Sn/Cu and Cu/Sn-0.1Ti/Cu 3D packaging samples reveals that the intermetallic compound thickness of 

Cu/Sn-0.1Ti/Cu solder joint is significantly lower than that of Cu/Sn/Cu, confirming that 0.1%Ti nanoparticles could remarkably reduce 

the growth rate of intermetallic compound. Based on the finite element simulation, it is found that 0.1%Ti can obviously reduce the 

stress-strain of solder joint in 3D packaging and improve the reliability of 3D interconnect joint. 

Key words: 3D packaging; nanoparticles; mechanical property; reliability 
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