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Evaluation and Prospect of Thermal Fatigue on
Lead-free Solder Joints in Electronic Equipment

JING Bo,» HU Jiaxing” » HUANG Yifeng, TANG Wei, SHENG Zengjin, DONG Jiayan

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China)

Abstract: Thermal fatigue is a major source of failure of solder joints in surface mount electronic compo-
nents. Through analyzing and summarizing the lead-free solder joint thermal reliability at home and a-
broad, this paper emphatically expounds the influence of the solder Ag content, thermal cycle parameters
and solder joint microstructure on the thermal reliability of lead-free solder joints. Finally, the paper analy-
zes the challenges and the developing trend of the lead-free solder joint thermal reliability. The hotspot and
challenges in the future research by microstructure analysis and modeling, the influence of thermal load a-
nalysis and the construction of physical failure model of solder joint, etc. are going to be researched fur-
ther.

Key words:lead-free solder joint; Ag content;thermal cycle; Ag;Cu precipitates; recrystallization
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Tab.1 High acceleration experiment scheme

Jest/ {328

R S m LS %?E'JEM EE?’EHlfIM TH* K
i/ C min

/(°C /min) /min

TC165—42.5C—D0  —40~125 0/0 8/—38 42

TC165—42.5C—D30 —40~125 30/30 8/—8 102

TS165—42,5C—D0  —40~125 0/0 24/—24 14

TS165—42,5C—D5  —40~125 5/5 24/—24 24

TS165—42.5C—D10  —40~125 10/10 24/—24 34

TS165—42.5C—D15 —40~125 15/15 24/—24 44

TS165—42.5C—D30 —40~125 30/30 24/—24 74

TS165—76C—D10/0 —40~125 10/0 24/—24 24

TS130—60C—D10  —5~125 10/10 26/—26 30

x2 HEMNEILBEFER

Tab.2 Moderate acceleration experiment scheme

. et/ (D

e B B F R [F .

RESRRS o , TR K
i/ /min

/(°C/min) min

TC100—75C—DI15 25~125 15/15 2/—2 130

K3 EBEMMELEFRE

Tab.3 Smooth acceleration experiment scheme
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N L B R R .
HELRRS e ) THRE K&
i/ /min
/(°C /min) min
TS130—0C—DI10 —65~65 10/10 26/—26 30
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