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BGA(ball grid array) packageoll Al &TiE9] s273wd) vig &o] 24 B G 2AME] Hste] 714
AFA ABe HABET. B-ZA ST 635n/37Pb, 62Sn/36Pbj2Ag, 635n/34.5Pb2Ag/0.55b ST E o5t A
Z¥ AlH& MRT Lv3 (moisture resistance test level) 2704 A 2] ¥ T/Cltemperature cycle test) A& 83t
Ak 7hzke) A Ao tiEte] AYFEE S on, uA 22 ARRS AUvk EF, SEM (scanning
electron microscope)® EDX (energy dispersive X-ray)Z o|-&3le] mta] 7]7o] sl B48 HA3l0k Sn63
Pb34.5Ag25b0.5 & T o4 Au - Sn AAHIE 63Sn/37Pb, 63Sn/36Pb2Ag &riel HIE)] =gt} &0 A UE &
2o Aged Astel datel £t

FAol : U8, 2 PE, H71A A=Y, AFEH

Abstract

Package reliability test was conducted to investigate the effect of solder composition on the ball fatigue strength for
BGA (Ball Grid Array) packaging. The test picces are assembled using eutectic composition 63Sn/37Pb, 625n/36Pb/2Ag,
and Sn63Pb34.5Ag2Sb0.5 solder after pre-conditioning at MRT Lv 3 (Moisture Resistance Test Level) and then con-
ducted under T/C (Temperature Cycle test). For each case, the ball shear strength was obtained and micro structure
photos were taken. SEM (scanning electron microscope) and EDX (Energy Dispersive X-ray) were used to the analyze
failure mechanism. The growth rate of Au - Sn intermetallic compound in Sn63Pb34.5Ag2Sb0.5 solder was slow when
compared to 63Sn/37Pb solder and 62Sn/36Pb/2Ag solder. The degradation of shear strength of solder balls caused
by solder composition was discussed.
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Table 1. The description of test sample

Leg Ball Composition Ball Dia
1 Sn63/Pb37 600 £
2 Sn62/Pb36/Ag2 600 zm
3 Sn63/Pb34.5/Ag2/Sb0.5 600 gm
4 Sn63/Pb37 760 1m
5 Sn62/Pb36/Ag2 760 (m
6 Sn63/Pb34.5/Ag2/Sb0.5 760 m
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Table 2. Package Reliability Test Condition

Test Condition Remarks
MRT JEDEC L3 Failure verification
(30°C60%RH, 192hrs) (SAT)
JEDEC "B”
Cold step: 0, 500, 1000 cycles
T/C (= 10min, -55°C) Failure verification
Hot step: (Open/Short test)

(= 10min, +125°C)

chear probe
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solder ball
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subnirate distance
— —
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Fig. 1. Ball Shear Test
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Fig. 2. The effect of sheared fracture after each
reliability test.
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Fig. 4. The SEM photographs of 63Sn/37Pb solder
after shearing test.
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Fig. 5. The SEM photographs of 62Sn/36Pb/2Ag
solder after shearing test.
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Fig. 6. The SEM photographs of 63Sn/34.5Pb/2Ag/
0.5Sb solder after shearing test.
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