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Linear Fracture Mechanics Analysis of Interfacial Delamination
in LSI Packages under Temperature Cyclic Loading

Takehiro SAITOH, Hidehito MATSUYAMA and Masayuki TOYA

A study is made for interfacial delaminations between dissimilar materials in LSI plastic
packages caused by temperature cyclic loading. Combining a thermoelastic finite element method for
nonlinear contact problems and linear fracture mechanics approach, stress intensity factors at the
tips of growing delaminations are obtained for the packages with Cu alloy or 42 alloy (Fe-429%Ni)
leadframe. The tendency of delamination growth are compared for the two configurations of
delamination ; one along the interfaces between the top surface of the die pad and die-bonding layer
and the other along those between the bottom surface of the die-pad and encapsulant resin. It is
concluded that the former case is more likely to occur for the package with Cu alloy leadframe while
for packages with 42 alloy leadframe, the latter case is more likely to occur.

Key Words: Structural Analysis, Thermal Stress, Finite Element Method, Fracture Mechanics,
Stress Intensity Factor, Delamination, Reliability, LSI Package
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Fig.1 Schematic structure of a plastic package called
small outline J lead (SOJ)
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Table 1 Material Properties

Material | 0085 T0hs | masts) |rormEnster oy
Resin 21.1 0. 3 17.93
Leadframe| Cu alloy 112.7 0. 3 17.5
material 142410y | 145.0 0. 3 4.0
Die-bonding material 11.8 0. 3 42.58
LS| chip (Si) 169.5 0. 3 3.0
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Fig.2 Cross section of an LSI package and its dimen-
sions
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Fig.4 Coordinate systems at an interfacial delamina-
tion tip
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Fig. 11 Analysis results of Process [ -A (42 alloy L/F)

~ 80— i ‘ o
E oo ?_:' o 50
é‘n'f 4or ih-—-: O Kz 40
‘085 30  Process1 —B A K2/Kt lag c
2 201 20
S | o o o o N
% 10 Dq Ia o a O 10 Q
E OF a a |
& -10r © 1 1o
(‘% -20¢ 42 alloy 220
: -
39700 1.0 2.0 3630

Distance, d {(mm)

Fig. 12 Analysis results of Process I -B (42 alloy L/F)

~ 80— T v v . . 60
£ L .. ® Ki
|§ 50 P o K ig
& 401 C - O K2
L I
S = Process I —C Q
% 20 o e o 20 N
§ oz 2 a a g 11° ¢
£ o2 * 10
@ -10F © -10
(%) 20t 42 alloy .20
30750 1.0 2.0 3.6°°

Distance, d (mm)
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