The analysis of temperature cycling and dynamic fatigue for the lead-free
solder jointsin the ball grid array package(2nd year)
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ABSTRACT:

Among the merits of ball grid array
(BGA) packages are high 1/0 density,
good e€lectrical properties, fine heat
dissipation capability, low cost and high
yield rates. It is small wonder that BGA
has been gaining popularity in related
fields when capped with the
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compatibility with surface mount
technology (SMT). Responding to the
lead-free trend in the electronic industry,
this project is devoted to the
manufacturing study and reliability
analysis of ball grid array packages by
adopting Pb-free solder balls in lieu of
traditional Pb-Sn solders. With respect to
the reliability analysis, temperature
cycling and dynamic fatigue testing are
scheduled in this subprogram. In the
second year of this project, the electrical
analyses have been involved in addition
to the dynamic fatigue test and thermal
cycling test, in order to shed more light
on viable data resources for the
applications. Through the electrica
analysis, the influences of intermetallic
growth, microstructure changes and
crack formation upon the electrica
properties of solder joints will also be
systematically investigated.

Keywords: Pb-free solder, ball grid array
package, temperature cycling tedt,
dynamic fatigue test, electrical analysis.
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Bi-42Sn -
BGA Normal Lognormal Weibull
Intervals [o] E (O-Ei)/E: E (O-E)’/E: E (O-Ei)/E:
0-1184 3 2755 0.0223 3.0186 00001 30076 0.0031
1184-1684 3 24719 01128 32335 00169 25679 00727
1684-2183 3 27088 0.0313 23998 01501  2.4195 0.1393
2183-2683 0 2.1445 21445 1.4689 1.4689 1.8260 1.8260
2683-Inf 3 19223 0.6042 18792 06684  2.0890 03973
SUM 12 12,0000 29151 120000 23044 12,0000 24384
Bi-42Sn
1.5% 2% 2.5% 3%

1 12204+ 1383 1034 609

2 9581 1173 859 754

3 14535 1188 948 2%

4 11613 2925 1651 Normal Lognormal Weibull

5 684 471 Intervals O E (O-E)/E: E (O-E)/E: E (O-E)/E:

6 3154 1382 0-763 11T 03357 18390 03828 22283 06771

7 2177 1838 7631054 5 23906 2.8484 31375 11057 23573 2.9625

8 1836 1929 1054-1346 1 3.0640 1.3904 2.8588 1.2086 2.6099 0.9931

9 1880 1045 1346-1637 2 26029 0.1396 1.8985 0.0054 2.2149 0.0209

10 1301 887 1637-Inf 3 21714 03162 22662 02376 25895 0.0651

11 3183 1603 SUM 12 12,0000 5.0303 120000 29401 12,0000 47186
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1824 864  7.403 0.4876

1230 446  7.047 0.4012

2071 2.1598

1391 2.6307
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