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A Study Optimal geometry of Solder Joints with zBGA
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Rt #BGA E£3 &9 HEFY 4o #71X AA Aol wl$ & IS v AR B
AEAA L 3L, 7HE Aol F2 F4E AASE FHS Fohdr] A8 BS dTAREC] =9
< 32 Yo &9 FYEZ S FAE dE3= dYol= Truncated Sphere®, 3-HE 4% (force-bal
anced analytical method), ol\1A]*¥(energy-based algorithm)s-©] &, o]de] We] & HgH o
FA4g dzste 38 Esotd) ® A7 E Truncated Sphered 3 oAy & 7|Roz
ZtlEl FEA 2339l Surface Evolverg Al43te & H@gHe AL o&sxy, 7 A48 v
sl E3 d2d HAS 2deste FEA T2 1% ANSYSE A3l 713 AL dyady
Hetdle 3 &0 AR F4S oAz, 34 dE599 834e 45

2. 4 O o Uy

Ao AH8&E pBGA #H7)AE CSPY dFo 2 H7|x9] Arle I A7 oF 1.291 6.3%X6.2m
me]™, 0.35mmE S A& B AX= 0.75mmeoels, A3 Eojn= AE Aloldl= $H3)
A d2ENE AMGEHAT. 28], AFEg B9 AAL Sn-37PbolH, VOE 4874 7)Ao},
0 HEFY F4e &d9 ARdA A 4E, 99A d=9 g4, PCB H=9 4, &£
o 79, g9%Y, &re] dEF B 22 od AAHAAD A2 QT =Y &9 IR
t #1A9 Jesgd AqEd gL fAe e radgn Jd?. d471A4 AFHoA &y
A5 g4 dEEHde 98 7R LAY, 21 F Truncated Sphered, ¥-33 3|24, dd=dol
B A5y Jhed M ®ol AHEEE WS, ¥ AFoAE Truncated Sphere® 3 o U x|
¥ F A2 oyx 943Ae vgez AZE FEA Z2a¥Y9 Surface Evolver® A8ty &l A
Bol AA gAS &5, Ao AFHAME SFHE7] 9shA Preprocess (R€38) - Solution (3] 41)
- Postprocess (&8 H)7] 5-& F&3 ANSYSE A£G Solvers Eal4 S 7etdte] JCG Solver
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Fig.1l. Cross sectional view of Fig.2. Temperature profile of
FEM model thermal cycle test
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Fig.3. Solder joint shapes calculated by Surface Evolver
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Fig.4. Solder joints shape after FEA
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Fig.b. Hysteresis curve of shapes
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AP, 283, A e, N,2=C ol o3 ANE N, %< Table 39 Yehidch, Ao ¢ &
Q1%o°] Truncated Sphere 3 Surface Evolver’l #|¢td &) HF < Fdo] o A& 718 d&
ol vl o 4%~8% ¢ FHS YEHUAL o)A £ HIYF FAZ dIZHol AANT ¥
ol 744 A{F mdoln, AFY FYHANME 717 3 RS & 5 U

Table 1. Plastic strain amplitude of each shape

Optimal Low height High height
shape shape shape

€a 0.002209 0.002244 0.002286

Table 2. Fatigue constants of Sn-37Pb solder

a C
Sn-37Pb 0.49 0.24

Table 3. N, of each shape

Optimal Low height High height
shape shape shape

Ny 14290 13835 13304
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(1) Truncated Sphere®-& o}-&3le] T&3I 43} Surface Evolverg ©l43td 78S J4& A
2 Has A 29 227 £0.002mm=E A9 dXgHe FAs Y.

(2) 4 dEHoz JTHI JFAL UACE FEA ZZ 1Y (ANSYS ver562)2 Algsld & Alo)
2 NFe AXNT A3 FA d=Hol AAIF HFHE P F£Hol g9 LAE ZAE HUE F
doll vla] oF 4%~8% T AR YENT
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