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Table 1 POP stacked solder joint dimensions mm
)RS TR
R, Efed, WIS,  mER,  HARd,  [HllHS,
0.30 0.40 0.65 0.23 0.30 0.50

*2 HRBH
Table 2 Material parameters

g MR E/GPa WMy PUBIKERR w10 K
SAC305  38.7-16.9T 0.35 1.25

A 163 0.28 2.5
PCBHR 300 0.20 3.5
iarcEns 117 0.30 14.3
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Table 3 SAC305 filler metal ANAND model parameters

N \"‘/I‘li; % i }?!52‘ b
WIS BT AR ABBLEMERE O RORRERE AL BB R A
So/MPa £ 4/10%™ S/MPa (O/RK ho/MPa R e B
45.9 2 587 58.3 7460 9350 0.0942 1.5 0.015
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Fig. 2 Thermal cycle loading curve
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Fig. 3 Equivalent stress curve of stacked solder joints
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Fig. 4 Thermal stress distribution of upper and lower
solder joints. (a) upper solder joints; (b) lower
solder joints
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Table 4 Viscoplastic strain energy density increment of
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Scatter diagram of upper solder joints. (a)
thickness of intermediate PCB; (b)thickness of
top PCB; (c) height of lower solder joint; (d)
height of upper solder joint

Fig. 5



78 I - 44 %
5 HEGEHSHRE e . ]
Table 5 Value of package structure parameters mm %45'2 S| i P '.
24438 N N
AR TR PUZPCBIE  BUZPCBIRY R 444 r | *
HSZ HSI 6[’2 (SPS E A '— ‘:\ © 2 *
£ 44.0 = =1 | LY L
0.25~0.35 0.18~0.28  0.26~0.34  0.10~0.16 = e N s
i 43.6 . .
22l e 1 T
J1, 7E POP HE B K g B4 U v, Biivh )22 PCB JRLJE 2 s . £ P
R R R R R R AR, R A B
R J1 S B I 55 BETIUZ PCB JELEE K, I 025026 027 028 029 030 031 032 0.33 034
=S IS i N =E (a) 1) PCB JEEE
K6y bR 0R 3 R K. IE 6 1) 45.6 T .
1, EAEEE 9 90% W, 7 POP i e J5 5 525 fAcofa s 2 R A 5 B P
£44.81 <
L TRALARIE b2 PCB IEBERE LR < P
Wﬁg}ﬂﬁiﬁ&ﬁﬁ% BRI PORIEER T 2 ol S
SRR LRI, (IR PR R e e
mmf“&tlﬂf’ PCB J5 JZ i JRU(E, HOk B TE T2 1543,2_ TN ’ ."‘~
PCB H & B A HLAA. ﬁgn.s- . 1 S .

0.4
0.3 E%‘ Z:,\%%
0.2 SB-H2
0.1 mSB-HI . H3\,
w ol sPCB-H2 BETEAK T
2 01k - 10.00%
& —0.2 L
" 0.
03}
N 04f —E
B —0.5F
™ —0.6
-0.7
-0.8
v S B T T
E6 LtEERSANNREEER

Fig. 6 Thermal stress sensitivity diagram of upper
solder joints
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Fig. 7 Scatter diagram of lower solder joints. (a)
thickness of intermediate PCB; (b) thickness of
top PCB; (c) height of lower solder joint; (d)
height of upper solder joint
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Table 7= Response Surface design combination and thermal stress analysis results

RIS LEMESEEH, mm RS EEH, /mm  EPCBIEE Sy, /mm  FJEASEN Sy, MPa RN 1y, /IMPa
1 0.25 0.18 0.30 45.726 41.402
2 0.30 0.23 0.30 43.908 40.422
3 0.35 0.18 0.30 45.731 39.720
4 0.35 0.23 0.26 43.876 39.629
5 0.25 0.23 0.26 43.887 41.488
6 0.35 0.28 0.30 42.661 39.681
7 0.30 0.18 0.26 45.453 40.380
8 0.30 0.28 0.26 42.642 40.363
9 0.30 0.23 0.30 43.908 40.422
10 0.30 0.23 0.30 43.908 40.422
11 0.30 0.18 0.34 45.516 40.416
12 0.30 0.28 0.34 42.682 40.451
13 0.30 0.23 0.30 43.908 40.422
14 0.25 0.23 0.34 43.931 41.311
15 0.25 0.28 0.30 42.669 41.356
16 0.35 0.23 0.34 43.923 39.755
17 0.30 0.23 0.30 43.908 40.422
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Table 8 Response surface analysis results
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T PlH 2 2 i 2
REUR ZHUR, FHR,
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Fig. 9 Variation diagram of optimal solution in iterative
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