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Effect of Mold on Corrosion Behavior of Immersion Silver Finished
Printed Circuit Board
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Corrosion and Protection Center, University of Science and Technology Betjing, Beijing 100083, China

Abstract The corrosion behavior of Immersion Silver (ImAg) finished Printed Circuit Board (PCB) in mold environment was studied
using Scanning Kelvin Probe (SKP) technology. The mold growth behavior was observed by using stereo microscope and SEM, and the
corrosion product was analyzed by EDS. Based on the results of SEM and EDS, mold could grow on the surface of PCB-ImAg specimens
under hygrothermal condition, Aspergillus niger shows higher activity and has a priority growth characteristics. The activity of mold is a
promoter in the localized (pore) corrosion process and the leakage of copper of PCB-ImAg covered by mold. SKP results show that the
PCB surface potential as a whole increases with time. And the colony region of PCB occurs preferentially corrosion as the anode; then the
corrosion product area enlarges gradually. Although the corrosion reaction generates small amounts of toxic Ag*, which inhibits the growth
and metabolism of the spores, this do not prevent the corrosion of PCB-ImAg caused by mold from occurrence. ImAg finished technology
is unable to completely inhibit the growth of mold on PCB surface, which could not fully meet the requirement of PCB anti—mildew.
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Fig. 1 Macro-morphology of PCB-ImAg sample and contrast after mold test
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Fig. 2 Stereo microscope images of mold

after 14 days test
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Fig. 3 SEM images and EDS results of PCB-ImAg after mold test
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Fig. 4 SKP potential distribution of PCB-ImAg after mold test
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Fig. 5 SKP potential distribution curves of PCB-ImAg after mold test
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Table 1 Gaussian fitting results of surface SKP potential
distribution of PCB-ImAg after mold test

it 1A /d WV o’
0 -0.0193 0.0256°
7 ~0.0189 0.0244°
14 ~0.0161 0.0335?
28 0.0057 0.0235
56 0.0106 0.01642
84 0.0309 0.0253?

WAL A A AN X o 1M B A, 3T Hl o7 22 1B K 528d—
56d—84d, Ji iy DX Il ThT FRIZ A8 K, SKIP o A3z ][] 182 €443 ) [m)
K Jg AT SKP LB R IE B, L B T2 0.0309V, 07
W A ZEH AR /N
24 FEHLE

24 PCB 1145 Ja B4 R 2% o 70 0 PG PRI T I, 2 4 1
W5 7 42 8 R, TF a6 28 R AR 72 AR PR 4000 10 M AP R A
) (Extracelular Polymer Substances,EPS) . EPS 1Y FrEH BT
B A 16 FIER 22 7R 0% BFEE 4 )8 2R 1T, EPS rhol A 3 BRI AR |
TR AR R AL (R ERIR AT T YR B R AR R N R
U7 TR A A Ao s JR R AL TR P 0 R ok A B P, R AR
b2 T FL AL T il R R, PCB-TmAg 3 A 76 10 FA 55 T4 34 3%
PP T b B R 2 R R PR % v A T S el S R e R
IRNEENEL 6 FrR AR R AT

B AR % A= A 2 R A S
% 0,421 +2e— 1,0 3)
FH AR AT 68 & A 1 N
Ag—">Ag+e 4)
Cu—>Cu+2e (5)
Cu—">Cu'+e” (6)

0 HEN A B A T T2 F ,PCB-ImAg (4R 2R JE H
A K T LA AS A B e b A TR AL B R S T
AL BR G AR B R A AR A 0 1 R A
15 J5 B AR OG5 T o i, 18 A 0 EPS & Y
POy~ SOF 45 ¥ T H B i M4 51, 7F PCB-ImAg R ME
BT AR RS A VTR PR AR R AV O IR B4 BR R Cu $F 1E R PHAR
P55 8 Pl B R, A2 S Cu A Cu I Tk = 4, e B
SKP HL 7 (8] 4 H A ey F A7 I €5 31X 388 Bt 25 IsF 1) 2 K BHAR: 2
N T B O ik e g 2 1) JE R RS R 3R T FR
RAE BT, BRSO N A T DR R Agt, X T
AR R AT — & AN/, (R IF KB 1E PCB-TmAg %
) &

SCIESCE & TECHAOLOGY REVIER

B

E 6 PCB-ImMAgZEEHABRREFHNEMTRETE
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