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Fig. 1 Schematic diagram of solder joints
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Fig. 2 Measurement method of IMC layer of interface and Ni
layer thickness

2 FREDH

2.1 SAC305Ni BEMABERRITA

TEARRRE T 24T, % Ni B Ni R My
BIOH A0 B Ni 2 (178 #E, [ it 52 0 J ) IMC
TR L)AL B 3 Frm NAE 260 C R, SAC305/Ni
JE R TEAS R A5 R TR R RO 2. it
FEIF[A] 4 1 min, 2% Ni JZIHFEEN 0.045 pm; FEE R
AREFEK, % NI EHFER AW, B Ni =5
RIEFEAWRN, B RRAF I E Y 50 min, % Ni
JEIHFERIA ] 0.649 pm. AFE RIS LK, 15
FL1H IMC 2 AW, FERAS IS 24 1 min, 541 IMC
JEJE 0.795 pm, 43 FE IS [ E K 2] 50 min B,
F1f IMC &N 3.035 pms

B3 260 CT SAC305/Ni #7 s AEANF] (A 15 B I T] R A AO0l 4 27
Fig. 3 Microstructures of SAC305/Ni solder joints at different liquid holding time and 260 °C: (a) 1 min; (b) 6 min; (¢) 9 min;

(d) 15 min; (e) 30 min; (f) 50 min
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8 Fig. 4 Microstructures of SAC305/Ni
solder joints at different aging time
and 150 ‘C: (a) 0 h; (b) 168 h; (c) 336
h; (d) 504 h; (e) 672 h
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Fig. 5 SEM image of SAC305/Ni solder joints after ageing at 150 “C for 672 h(a), EDS analysis of position 4(b) and EDS analysis

of position B(c)
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Fig. 6 Schematic diagrams of interface IMC growth behavior:
(a) Behavior of interface IMC growth during reaction diffusion;
(b) Behavior of interface IMC growth during grain boundary

diffusion and volume diffusion
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Fig. 7 Growth curve of IMC during liquid insulation at
260 ‘C: (a) Equation of interfacial IMC thickness with liquid
holding time; (b) Equation of interfacial IMC growth rate with
liquid holding time
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Fig. 8 Growth curve of IMC during aging at 150 C:
(a) Equation of interfacial IMC thickness with aging time;

(b) Equation of interfacial IMC growth rate with aging time
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Fig. 10  Consumption curve of Ni layer during liquid
insulation at 260 ‘C: (a) Equation of Ni layer consumption with
liquid holding time; (b) Equation of Ni layer consumption rate

with liquid holding time
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Fig. 11  Schematic diagrams of Ni layer consumption:
(a) Before soldering; (b) Thinner IMC; (c) Thicker IMC
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Fig. 12 Consumption curves of Ni layer during aging at
150 °C: (a) Equation of Ni layer consumption with aging time;
(b) Equation of Ni layer consumption rate with aging time
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Table 3 Consumption time of Ni layer with different initial

thicknesses
Temperature/ Ni layer thickness/ Consumption
C pum time/d
150 3 1362.7
150 4 2422.5
150 5 3785.1
150 6 5450.6
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B[R] 2L R o [ S ROS FE R S Ni BT R RS
IF RIS IE] /72 SEIEEL, 4% Ni J2 30 A6 0 R [ 25 1N R0 1)
S INASIET ) A o

3) LR TERASRE T, & TE B AR 7R
M IMC AKEEHGEHFERMLERR, (HBET
V] V3 ST [ [ S 2 R ) R LR AN ], IMC
AR R AR, T3 B K AR [F] .

4) AR TR IMC A KR, 2S4S
PRIRI [A]4 50 min, Ftif IMC 25 A 3.035 um. 5
WA TERI A 6 min R FLHE IMC JZJEEAL, 5
1 IMC ZH 2T 69.83%. Mi7E 150 C [ 2% 672 h
J&, FHH IMC ZHJE 27.48%. N T IR/ 8E Ni Z 10

FE, EGIY UL B IMC,  HERfE SRS 5 B I )2
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Consumption of Ni layer and IMC growth at SAC305/Ni interface

FAN Rui, SUN Feng-lian, LIU Yang

(School of Material Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China)

Abstract: The evolution of interfacial IMC and the consumption of Ni plated layer of the SAC305/Ni joint during liquid
insulation at 260 Cand solid aging at 150 ‘C were investigated. Numerical models of Ni layer consumption and
interfacial IMC growth under the condition of liquid thermal insulation and solid aging were established by fitting the
data. The experimental results show that during the liquid holding time is between 1 to 50 min, the consumption of Ni

0.2217

layer is proportional to the holding time ¢ and the growth thickness of interfacial IMC is proportional to the holding

time *****. During the solid aging time is from 168 h to 672 h. The consumption of Ni is proportional to the aging time
("2 The growth thickness of interfacial IMC is proportional to the aging time ¢?. Compared with the interface IMC
growth under solid aging, the interface IMC growth under liquid insulation is faster. In order to reduce the consumption
of the Ni layer and avoid the formation of an excessive thick IMC layer, it is particularly important to control the liquid
holding time accurately.

Key words: liquid insulation; solid aging; Ni layer consumption; intermetallic compounds growth; evolution law
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