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ABSTRACT With the development of miniaturization of electronic circuits and occurrence of grow-
ing number of project failure cases, the corrosion behavior of printed circuit board (PCB) becomes a
non—-ignorable scientific issue under the hygrothermal condition with mold. In this paper, the corro-
sion behavior of unfinished PCB (PCB-Cu) and PCB finished by electroless nickel immersion gold
(PCB-ENIG) in mold environment was studied using scanning Kelvin probe (SKP). The mold growth
behavior was observed by stereo microscope and SEM, and the corrosion products were analyzed by
EDS. The results showed that the number of mold increased on the surface of PCB-Cu and PCB-
ENIG specimens under hygrothermal condition. After a growth cycle of 28 d, the new generation of
conidium formed with good activity. After 84 d mold test, corrosion occurred on both two kinds of
specimens and it was more severe on PCB-ENIG. Meanwhile the activity of mold was an inhibitor in
the corrosion process of PCB—Cu and a promoter in the pore corrosion process of PCB-ENIG.
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Table 1 Processing parameters of printed circuit board

(PCB)

Material M Bj, mm By, pm A, mm? F Bz, um
PCB-Cu FR-4 1.2 25 10x10 - 0
PCB-ENIG FR-4 1.2 25 10x10 ENIG 0.02
Note: PCB—Cu—unfinished printed circuit board; PCB-
ENIG—printed circuit board finished by electroless

nickel immersion gold; M-—board material; B1—

board thickness; Bo—copper thickness; A—area; F'—

surface treatment; B3—protection layer thickness
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Fig.1 Macro—morphologies of reference (a), PCB—Cu without (b) and with (c¢) mold, PCB-ENIG without (d) and
with (e) mold after mold test
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Fig.2 Stereo microscope image of mold after 14 d
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Fig.3 SEM images of PCB-Cu after mold test for 7 d (a), 14 d (b), 28 d (c), 56 d (d), 84 d (e) and EDS analysis

of area A and area B in Fig.3e (f)
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Fig.4 SEM images of PCB-ENIG after mold test for 7 d
of area A and area B in Fig.4e (f)
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Fig.5 Scanning Kelvin probe (SKP) potential Exp diagrams of PCB-Cu after mold test for 0d (a), 7 d (b), 14 d (¢),
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Fig.6 SKP potential distribution curves of PCB-Cu after different mold test
(a) histogram and fitting line of initial situation
(b) fitting lines of SKP potential after different time of mold test (counts: nor-
malized counts of Gauss distribution)
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Table 2 Gauss fitting results of surface SKP potential distri-
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Time, d w, V a?
0 —-0.1444 0.02402
7 —0.0590 0.02622
14 0.0152 0.01962
28 0.0382 0.03712
56 —0.0086 0.05532
84 0.0914 0.03512

Note: y—mathematical expectation of SKP potential,

o?—mathematical variance of SKP potential
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Fig.7 SKP potential diagrams of PCB-ENIG after mold test for 0 d (a), 7 d (b), 14 d (c¢), 28 d (d),
56 d (e) and 84 d (f)
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Fig.8 SKP potential distribution curves of PCB-ENIG after different mold test
(a) histograms and fitting line of initial situation
(b) fitting lines of SKP potential after different time of mold test

% 3 PCB-ENIG 7EE W25 SKP HAIAM7H Gauss et B R AT, PRI A A AR, X e
DE iR IINE BT S B SR TR 0 o P R — LR, A

Table 3 Gauss fitting results of surface SKP potential distri- L T T A R R R D A, DT e AN 1 4%
bution of PCB-ENIG after mold test ’ e A
Be. T PCB-ENIG if, iRk A0 v

. 2
Time, d mv i BTl 2 MR A I
0 -0.1057 0.02722
7 -0.1724 0.04852 Hy0 +1/205 4 26~ — 20H™~ (7)
14 -0.1326 0.02722
28 -0.1455 0.02672 FEAR % 4 52 B
56 —0.0674 0.04652

84 —0.0043 0.04302 Ni — Ni** + 2e~ (8)




694 & )&

% 48 &

9 PCB-ENIG TEIRHEE B FREEH B g 7R 1A

Fig.9 Schematic for corrosion process of PCB-ENIG in mold test environment
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