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for the reliability of packaging structures are becoming more and more stringent. At present, most people
regard Poisson’s ratio as a fixed value, which will affect reliability prediction to a certain extent. In order
to further improve the reliability, it is of important engineering practical significance to properly consider
the influence of the material Poisson’s ratio on the package structure. This paper uses finite element method
(FEM), through design chip simulation and board-level packaging simulation, to explore the effects of
Poisson’s ratio of epoxy molding compound on the chip warpage, chip interface stress, and the impact of
board-level packaging solder joint life. Through analysis, it can be known that the variable EMC Poisson’s
ratio has a greater impact on the warpage of the package structure, and it may cause the chip interface to
be delamination and the chip to reach the stress limit and damage. In addition, it is necessary to properly
consider the influence of Poisson’s ratio on the fatigue life of solder joints. Especially with the continuous
development of chips in the direction of large size, the study of material Poisson’s ratio will have more
important significance.
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Funding This work is supported by National Key R&D Program of China (2020YFB0408700,
2020YFB0408703), Shenzhen Basic Research project (JCYJ20180302145742105), and SIAT Innovation

Program for Excellent Young Researchers (201803)

il

1 35

B BOR AN W s A R It B R, AR TR
ST EE BRI A L BT B RS 4 B H 3R 18
ANHBR 6%, JF B 2D TR
A Ak SRR X R A X A I B R E
B 2L BRI S IR W OF HAEA
Wt HE S A T Dol iliE DL OR R N T
BRESNHM R EY, B4, CHREET
(NN AN S s % N1 e o NG SR R E2uds
K E YRS 17 B 5B AR T 4R
s 2 OO B R TR B2, b Fx
ALAEVEEOR WA IR BTF. R, i — 2B VPl
R AR R HR B IR R R 2 2 R B

TG AT D o B 2 & by BRI AL A
PEST, H S5 ERMERE %1 (Ball Grid Array, BGA)
BRELE M A o BUEAHOC . AGEh 32 2R 3
e 4 1) 50 O B I 5228 (Coefficient of Thermal

Expansion, CTE) AULHECTGSE0 ", [FK
FA L (Poisson’s Ratio) 1 ] §E X df 25 25 #4) 158 Bh
& AR K IR S2 00 o JERS bEAE AR ) 2 A T 1k
SRR [ AR T e T, AR 2 R A4k}
TR AR . Lee 25158 I 4 BUIESE T4
BT 25 4o 0 R L AT KBS . Hassan 2574
HE AR BEOGE TV B IO 65 A PT SE E F G E
SCHR [12-151 R BRPEHR a2 b B 800 00 35 B2
WA, — Lo T AR AS EE AR AT AT+
B HAESEERF, ERA AT ZE T Tk
W QAR IR . DIC, E K EMHREE) , Tt
R R A R AR B AR AR A DA, EL K
AT o T RA MR-y 52 %, KZ
BNAEHE TP AR LA # , HIX AT e
i A RAFEBCR AR . JhAh, HARss
PR RS o RAEIR 55 8, WdR3h . Had
B oSS S EUR ST R RN, R
PRI 57 R A B AR B 2 45 1 AT SE A 1 )



13 R, S FEIBEDENERS HORT BRI 21 5 3 vy SEE 520 65

P, DRI 7 AT S I 2RI 9 R IR 55 7 A
W 555 M %o S 2 45 ) A i ) S R R
1, D ERNT I R b daf 4 45 K T FE 1
PIsZIE o ASCHETT 7 IR E B B R (Epoxy Molding
Compound, EMC) ¥F# b AT A2 565585 5t h (1) 5%
Wi, JZELEMC A EEARAL 25200 EMC (158 i
o BEE SR RCFREG, st #h & 1 5
Wi ok — DM sR . KR 1RSI 2 Ah, VEFALE
2 PR RS Py () BT L ) 93 A DA e b 3 S5 K R
W 57 A3t . PRI, TERFIRI ST, AR X AT
SETERISC AR BAL, 8 27 SR RIS E) 3t
PSSR 2 B B TR SE R S

2 JRFAEEENEES A B R T R S

H 8 AT SR PEIHRRE N K AR = 65
WA IR B4 2 T fr T fedE .
e, A R TT 07 FRE A TR FE 3 2 5 B
TIRLAZ oA A S 57 73 i, N AT SEAE 3 A 4R 1A

(a) (b)

AERITN S . B AT, AR Io0i 5 2o T
BT RN EETFRZ —,
21 TRBRTHE

Ak H 51 285 A (Wire Bonding) o0 45
R, SRWFFL EMC A RA B AT AR X8 B AT & 11
S, N T IR B EEA, ASCESLT 1/4
LS5 BGA HAEA (K 1), FMH KELA IR
JCOHT R E ABAQUS XA A A7 SR Al . Ho,
A R ITo#riE (FEM) & — Fl R SR8 O sk 43 7 7%
SR 17 G AR AR R B B R T, T R ) R
AR B 25 e B Frsg g, D] it A S A
HYPERMESH16.4 it —Z4i{b kg, KA T =
BRI S THR A, I H IS 5 Wk 2 (R # R T
FRAETT A S SIS 5 AN A
BEEMC) . & H (Die) . & A IR (Die Attach) . JE
B (Substrate) FIHE &5 (Solder Ball) , B AR&E#4) F144
RSHnE 1 f#E 1 AR,

AR ABAQUS FasX 4, 17 B 5t
A ENM 30 C B 125 C KR, fFEH

WA R (EMC)

(d)

(@) SRR () 1/4 LR R (o) /4 BB, (d) e 2
E1 &R ARE

Fig. 1 Geometry model of chip



66 £

R

2021 4F

*1 MHESREEHRST

Table 1 Material parameters and structures size

Oy g BERE (GPa) JHRALL HAZAK R (ppm/°C) P (mm)
SICS 33 0.3 232 D1=0.5, D,=0.37, h=0.36
B 20 0.3 13.0 £ 20, % 20, & 04
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Fig. 2 The changes in warpage caused by EMC Poisson’s ratio
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Table 2 Other chip simulation parameter settings

F5 EMC X~} (mm) SRS (mm) PEL/NEA
1 £ 10, % 10 K5 %5 0.25
2 £ 10, % 10 K5 %5 0.35
3 £ 10, % 10 K5 %5 0.45
4 K 15, % 15 K 75, % 75 0.25
5 K 15, % 15 K 75, % 75 0.25
6 K 15, % 15 K 75, % 75 0.25
7 K 25, %8 25 £ 125, % 125 0.25
8 K 25, %8 25 K 125, 9% 125 0.35
9 K 25, %8 25 K 125, 9% 125 0.45
10 K 30, % 30 K 15, % 15 0.25
11 K 30, % 30 K 15, % 15 0.35
12 K 30, % 30 K 15, % 15 0.45
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