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Abstract:
Ball Grid Array) solder joint subject to an accelerated thermal cycling test condition is studied . Including PCB size, substrate thick-

Based on robust design and Finite Element Method, the thermo-mechanical fatigue reliability of PBGA ( Plastic

ness, chip coefficient of thermal expa.nsion( CTE) , and solder joint CTE et al. , 8 different control factors are considered for a robust
design towards enhancement of the thermal fatigue resistance of solder joint by using a L;s(2' x 37) mixed-level orthogonal array.
From the result, importance of these factors on the thermo-mechanical reliability of PBGA solder joint is ranked. The best parameter
combinations is A1B2C3D1E2F1G3H1, which the substrate CTE, solder joint CTE, the thickness of substrate, die CTE are the most
important . The optimal design, after further confirmative experiments, decreases the maximum equivalent strain by 66 % and increas-
es S/N by 22.4% compared to the original design.
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K% 5 K- 1 K- 2 K3
A PCB X/)N(mm) 18.0 15.0
B AR KN (mm) 13.0 13.5 14.0
C PCB JE % (mm) 1.40 1.57 1.80
D FEHRJEJE (mm) 0.40 0.56 0.70
E PCB CTE(107%/°C) 12.0 15.0 20.0
F AR CTE(1076/C) 12.0 15.5 20.0
G WH CTE(107°/°C) 2/3" SR (A 4/3
H J2 5 CTE(107°/C) 2/3 SR A 4/3
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Bl 2 PBGA272F [RoHiny

F2 HREEEE

E(GPa) a(107°/°C) v
PCB 18.2 15.0 0.250
FHetl 223.0 ay=ay=15.5 0.300
ay;=52.5
W Er =192.1 ap=1.5 0.278
Ep=191.0 ap=2.6
E;3=190.6 ap=2.8
Epy=190.0 ap=3.1
S Ep =46.9 ap =24.6 vy =0.354
Ep=43.3 ap=ap=26.1 v =0.363
Epy=41.3 ap =34.6 vr3 =0.365
Epn=34.6 vy =0.384
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2 1l1]2]2)2(2]2]2| 0.007719 42.24878
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5 1]2]2)2]3[3]|1]1 0.01049 39.58449
6 1233 |1|1]2]2]| 0.006011 4442107
7 131|213 ]2]3] 0.013607 37.32475
8 1323213 |1] 0.003367 49.45514
9 1331|321 ]2] 0.005634 4.98983
10 |[2|1|1]3[3|2]2]1] 0.007887 42.06176
1 |2f1|2)1|1|3|3]|2| 0.008262 41.6583
12 2|13 |2|2|1]|1]3] 0.008389 41.5258
13 |2|2|1]2]3|1[3]2] 0.004292 47.34681
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