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A Study on The Degradation Characteristics of MLCCs SAC305 Lead-Free Solder
Joints and Growth IMCs by Thermal Shock Test
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Abstract: The bonding characteristics of MLCCs (multi layer ceramic capacitor,

C1608) lead-free solder (SAC305)

joints were evaluated through thermal shock test (-40°C~125C, total 1,800 cycle). After the test, IMCs( intermetallic
compounds) growth and cracks were verified, also shear strengths were measured for degradation of solder joints.
In addition, The thermal stress distributions at solder joints were analyzed to compare the solder joints changes
before and after according to thermal shock test by FEA (finite elements analysis). We considered the effects of

IMCs growth at solder joints. As results, the bonding characteristics degradation was occurred according to initial

crack, crack propagations and thermal stress concentration at solder-IMCs interface, when the IMCs grown to solder

inside.
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Table 1. Properties of materials in simulation [8-13].

E . CTE e
14 pMgm™?
GPa 107K~ W/mK
Chip
. 108.0 0.33 6.00 7.6 5.00
(BaTiOs)
Cu layer 129.8 0.34 8.94 16.4 386.20
Ni layer 205.0 0.31 8.90 13.3 67.00
Solder 48.4 0.33 7.38 21.0 64.00
Pad
129.8 0.34 8.94 16.4 386.20
(Cw)
PCB
22.0 0.28 1.94 18.0 0.39
(FR4)

CugSns 85.6 0.31 8.28 16.3 34.10
CuzSn 108.3 0.30 8.90 19.0 70.40
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Fig. 7. Degradation of shear strength graph (a) shear strength
with IMC growth (b) shear strength with crack propagation.

A=A

mhetd, & AgolAd 254 Algol AlsiEd] met
IMCs7} Ag7gstal, F77F 3 pmoldol HH &9 4

RSl AL BAs Ho] Fhol WAt
A o) wgd FEe FUSY Astl 9FS Fi

7oz LT
3.3 Finite Element Analysis

-40°CE 71&92 125°C7HA]

F5otdE me <stEol Qg von-MisesgH 2
s A s o™ éﬂ% a3 8o YEtHlth. 13 8(a)
+ IMCs7b gle AR gt §8+=olnf, 19
8(b)= IMCs(COugSns. CusSn Z47F 3 um)7t EX|5t
+ AgRe gEExo|t. F ofd Ay v I45H
2 GYAASG SHALTE OE ol T B F
ASoIA =7 FEEJS. ol2jst 258 EXE §

B9 #E E oo 7hs/dol A&

Eng., Vol. 29, No. 3, pp. 152-158, March 2016: S.-W. Jung et al.

0.033938 Min

(a)

0.000 0.500 1,000 (mm}

1: Statie Structural
ose

nt (von-Mises) Stress

Time: 1

2016-02-15 2% 1025
32851 Max
29201

36529
0.030601 Min

(b) 0.000 0.500 1.000 (me)
]
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