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Effects of Solder Composition on Ball Fatigue Strength
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Abstract : Package reliability test was conducted to investigate the effect of solder
composition on ball fatigue strength. The specimens are first assembled using eutectic
composition SnesPBaz, Sne2PbsAgs, SnesPbzisAgsShos solder and pre-conditioned at MRT Lv 2a
and then conducted under Temperature Cycle test(TC). For each case, the ball shear strength
is obtained and micro structure photos are taken. SEM and EDX are used to analyze failure
mechanism. The degradation of shear strength of solder balls after reliability test is discussed.
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2 Ao M Polyimide(P)E substrateZ AM&3F I 2A Y #J) X (Chip Scale Package, CSP)
o ojd uUERxe FAS BFHOoE SngPby FHEETS 7IELSE SnePbxAg:,
SnesPbassAgsShos AL ALEHE dHo AGZEE M2 HagozN, EHEY H2ATT
To oigt &9 A9 FFgo] dEA gotr At gt
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Polyimide tape$ AF83t9 EconoCSP-T™ A#& Azsgen, 2 A= YAEFL 4um,
FTEFL 065~0.70um° At 7R MNFHA AFE 3 JEDEC MRT Lv. 2a AAg F, 3§
g E29-2 AR AAE Temperature Cycle test(TC) 5003], 10003 & A A]sl4 1}
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g 7|F22 30um Eo|NA shear bladeE IAAIF] I, 200um/sec £E2 TS F713te
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Fig. 1. Structure of EconoCSP-T™

Table 1. Package Reliability Condition, JEDEC standard.

Test Condition Remarks
MRT JEDEC Lv. 2a Floor life 4 weeks,
(Moisture Resistance Test) | 60'C 60%RH, 120hrs Failure verification : SAT
T/C JEDEC "C” Read-out : 0, 500, 1000 cycles
Cold step : =10min, -65'C Failure verification : Open/Short
(Temperature Cycle) )
Hot step : =10min, +150'C Test at each read-out

Table 2. Specimen status

Leg Substrate via Dia. Solder ball composition | Ball Dia. Reliability test condition
1 0.28mm via SnezPbar 0.35mm EOL, MRT Lv.2a, TC "C”
2 0.28mm via SnePbisAge 0.35mm EOL, MRT Lv.2a, TC "C”
3 0.28mm via SngsPbay 0.45mm EOL, MRT Lv.2a, TC "C”
4 0.28mm via SnegsPbassAgaShos 0.45mm EOL, MRT Lv.2a, TC "C”

EconoCSP-T™<& ChipPAC Inc.9] 58 A%4l.
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Fig 2. Ball shear strength of SnesPbs;, SnePbasAgs, and SnesPbassAgaShoes solder after package
reliability test. Shear fracture site is also described according to reliability test condition.
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Fig. 3 Ball size effect on Shear fracture according to reliability test condition
(A)0.28mm via, 0.35mm SnssPbsr solder, (B)0.28mm via, 0.45mm SngsPbs; solder
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(C)SnesPbaisAgaShos

EOL MRT Lv.2a TC 500 TC 1000
Fig 4. Micro-structural changes of SnesPbs; eutectic solder, Sns:PbzsAgs, SnesPbsasAgaSbos
solder during package reliability test. First row optical photo shows grain coarsening inside of
solder, Second row shows growth of intermetallic compound, Third row SEM photo shows

fractured surface after ball shear test.
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