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Abstract

The thermal stresses induced by difference in
Coefficient of Thermal Expansion between
FR-4 board and 63Sn-37Pb
directly affect the reliability of 63Sn-37Pb

solder joint. This research, thus, focuses to

solder joint

investigate the crack initiation and propagation
behavior around solder joint by imposing a
designed Acceleration Life Test Procedure on
solder joint by using a newly manufactured
Thermal Impact Experimental Apparatus. The
fracture mechanism of the solder joint was found
to be highly influenced by thermal stresses. The
reliability of solder joint was evaluated by using a
failure probability model in terms of varying
parameters such as frequency and temperature.
The relationship between failure probability and

safety factor was also studied.
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2. Accelerated Test
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Fig. 1 Heat Cycle in Impact Thermal Stress
Accelerated Test (-40~ 150C, 1cycle/30min)
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3. Inverse Power Relationship
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4. Failure probability model
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Fig. 2 Processing of computing the reliability
index
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5. Failure Assessment Criterion
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6. Experimental Procedure
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Fig. 3 PCI 10/100 etheret card specimen
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Fig. 4 Newly manufactured thermal impact
experimental apparatus

Table 1. Specification of thermal impact
experimental apparatus
Temp.
P -50°C ~2007C
Range

Moving Rack 250 X 250 X 250mm

Size High Temp Room 400 X 400 X 400mm
Low Temp Room 400 X 400 X 400mm

-High temp up time RT~200C/50min

Temp. -Low temp up time RT~-50C/70min
range -Temp Return period Smin
Temp. +27C

sensitivity

Cooled
type

Forced air-cooled type

7. A Case Study
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Table 2. Random variables and their mean and
¢.0.v. used in the example

Variable Mean C.0.V.

m 0.33 0.02
n 0.19 0.02
Q 15.5KJ/mol 0.025
F 2cycle/hour -

T\ ax 150C -
C -0.5~0.7 0.025
R 8.3115) K' | .0.001

B 2}AI4(C. 0. V., coefficient of variation)= T}
&3 gt
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8. Results and Discussion
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Fig. 5 63Sn-37Pb solder joint feature before
testing
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Fig. 6 63Sn-37Pb solder joint feature after testing
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Fig. 7 A relationship between failure

probability and reliability index by frequency
variation

Fig.7ol A R 22} o] Frequency’} &
718 &0 XUEY n&EHELS FIES
o 4= qlt}. FrequencyZ} lcycle/houro] A}ofl Al

= &Y Sol wiay aA FUsin

FrequencyZ} 0.75cycle/houro] 317} ¥ mj&%

)

3] 2y

(lo
@

= <)

= =

Fig. 82 Frequency W u}&2HE 3] oA A
3l

49 H3tE N 7

012 - v - r — r 001718
—0— Failure Probability L 00716
0101 —o— Salety Factor
001714
008-{
| aot712
g 006 + 001710
L 001708
g 004
[ 0.01706
0w
- 001704
000 T T L T L T ootz
00 05 10 15 20 25 30 35

Fig. 8 A relationship between failure
probability and safety factor by frequency
variation
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Fig. 10 A failure

relationship between
probability and safety factor by temperature
variation
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8. Conclusion
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