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Abstract

This paper discusses distribution of thermal stress, strain at near the joint and investigates the
reliability of solder joints of electronic devices on a printed circuit board.

As Electronic devices are composed of different materials, thermal stresses generate at near the
interface, such as solder joints and interface between IC device and lead frame pad due to the
differences of thermal expansion coefficients, As results of thermal stress, strain, micro crack often
occurs thermal fatigue fracture at the interface of different materials, The initiation and propagation
of micro crack depend on the environmental conditions, such as storage temperature and thermal
cycling.

Finally, this paper experimentally shows a way to supress micro cracks by using Fe-Ni alloy
clad lead frame, and investigates crack and thermal fatigue fracture of TSOP(Thin small outline
package) type on printed circuit board.
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Table 1. Chemical Composition of Clad Lead

ompositon (%)
: REOE s Ni | Mg | Mn | C | Co P s Cu | Fe
tem
Cu alloy (Base) 0.65 3.00 0.15- — — - — - 96.30 —
42 alloy (Clad) 006 | 4055 042 0.04 0.09 0.04 0.04 - 58.76
Table 2. Properties of Cu alloy and 42 alloy
. Tensile Hardness Thermal Expansion | Young Modulus | Thermal Conduction
Material Strength(N/mm?) (Hy) Coefficient(C™'X10™) (N/mm®) Coefficient{W/m - k)
Cu alloy 440 125 17.7 121000 262E+2
42 alloy 620 170 5.3 132300 14.7
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Table 3. Physical Properties of Sn/Pb(63/37) Solder alloy

. R Thermal Electrical Thermal Expansion Hardness
Density(g/em”) | onductivity(W/mk) Conductivity(%) Coefficient (T X 10*) (H)
83 509 214 17
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