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Fig. 1 Test sample (a) and SEM image (b) of cured ICA
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Fig. 2 Quasi-static (a) and dynamic (b) true stress-strain curves of cured ICA

034103-2



5 36 4 AE S T EE S R A PR RE B s RIS v AT 53

SR 0 23 1 U 3 AR T AT U X [ Al S A AT 2l 25 A K, AR R AR I AE 1000~
3500 s YHEIAN o SEHRAE A T HEAT, BN AL R T PEAT 3 IRE R SR, s O — ARSI T
JRBERETE, 2 T 3 Bl A AR AT (Y ELN T - A 2k, AP 2(0) BT R o I HISCHR [16] I 7 SR
AE I A 2 2 i A R, HAREE SR LR 1.

®1 TRNEXRTELSERNNSEREE
Table 1 Dynamic yield strength of cured ICA at different strain rates

Test No. Strain rate/s™ Yield strength/MPa
1 1100 184.6
2 2100 215.8
3 3200 238.0
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(a) Integral assembly model (c) Interconnection diagram of ICA
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Fig. 3 Free drop model of ICA packaging structure
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Table 2 Transversely isotropic parameters of substrate and PCB board

Component E, E/GPa E./GPa G, G,/GPa G,/GPa Yo Vye Yy plkgm™)
Substrate 16.8 7.4 7.59 3.31 0.39 0.11 1910
PCB 17.7 7.8 7.99 3.49 0.39 0.11 1910
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Table 3 Mechanical parameters of materials
Material E/GPa Y p/(kg'm™)

Bolt 206 0.28 7800

Chip 131 0.23 2330

Cu 117 0.38 8960

Resin 28 0.35 1890

Base 200 0.27 7800

Impact platform 20 0.20 2400

£4 ICAMNZESH
Table 4 Mechanical parameters of cured ICA

Material E/GPa Y pl(kg-m™) Cls”! P
ICA 1.63 0.4 4050 3641 1.3
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(a) Short-side drop (b) Long-side drop
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Fig.4 Schematic diagrams of two drop modes at the same angle
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Fig. 5 Constitutive parameters fitting curve of cured ICA

(a) Horizontal drop (0°) (b) Drop at 5° with the long side
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Fig. 6 z-axis displacement contour of PCB board
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Table 5 Maximum z-axis stress under different drop conditions

Height/m o /MPa o ,/MPa o ,/MPa Height/m Drop angle/(°) o ,,/MPa o ,/MPa
1.0 150.1 148.2 -290.9 1.0 10 —193.6 —145.3
1.2 158.3 -175.2 —263.1 1.0 15 —155.9 —181.4
1.5 173.1 188.7 —270.0 1.0 20 92.5 —232.8
1.8 185.9 —194.4 —320.3 1.0 25 97.6 —146.0
2.0 193.5 196.2 —323.9 1.0 30 101.2 —132.4
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Fig. 7 The maximum Mises stress (a) and maximum PEEQ (b) at different drop angles
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Fig. 8 The maximum Mises stress (a) and maximum PEEQ (b) at different drop heights
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Mechanical Properties of Electronic Interconnected Conductive Adhesive and
Drop Impact Behavior of Adhesive Bonding Point

XIONG Heng, MA Yuhong, SI Bowen, XIAO Gesheng, SHU Xuefeng

(Institute of Applied Mechanics, College of Mechanical and Vehicle Engineering,
Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: Electronic interconnected conductive adhesive has a wide range of application prospects in
portable electronic products. It is often subjected to drop impact conditions during service, resulting in a
relatively high strain rate at the bonding point of tiny conductive adhesive. Therefore, the research on the
mechanical behavior of conductive adhesive under a higher strain rate and the drop reliability of bonding
point is particularly important. Herein, the rate-dependent properties of the epoxy resin-based isotropic
conductive adhesive (ICA) with silver conductive particles were investigated by using the universal testing
machine and the split Hopkinson pressure bar. Furthermore, the numerical simulation analysis of the
conductive adhesive interconnection package structure under drop impact was carried out. The dynamic
results show that the cured ICA is sensitive to strain rate. It is clear that the key bonding point appears at the
four corners, and the small-angle drop is more dangerous than that of the horizontal drop. The long-side drop
mode results in a relatively large stress and strain at the key bonding point in comparison with that of the
short-side drop mode.
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