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Main Factors that Effect on the Ion-Migration of PCB
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Purpose: The purpose of this study is main factors (environmental conditions, pattern spacing,
pattern material) that effect the ion-migration of PCB.

Methods: Recently, the electronic components are becoming more high density of electronic device,
so that electronic circuits have smaller pitches between the patten and more vulnerable to insulation
failure. so the reliability of electric insulation of device has become an ever important issue as device
contact pitches of pattern. Usually, ion-migration occurs in high temperature and high humidity
environment as voltage is applied to the circuit. Under high temperature and high humidity, voltage
applied electronic components respond to applied voltages by metals’s electrochemical ionization
and a conducting filament forms between the anode and cathode across a nonmetallic medium. This
leads to short-circuit failure of the electronic component.

Results: we studied ion-migration that occurs in accordance with the main factors (environmental
conditions, pitches, pattern material). The PCB pattern material was made by two different types of
material (free solder, OSP) for this research and pitches of pattern is 0.15mm, 0.3mm, 0.5mm. PCB
was experimented in the environmental conditions (high temperature 120 C, high temperature and
high humidity 85C, 85%RH) and was analyzed for ion-migration through the experiment results.
Conclusion: We confirmed that environmental condition, pitches of pattern, pattern material had
effect on ion-migration of PCB.

Keywords: lon-Migration, PCB, Pattern Spacing, Environmental Condition, Material
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Fig. 1 lon—migration phenomena
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(a) Free Solder(0.15mm) (b) Free Solder(0.3mm) (c) Free Solder(0.5mm)

(d) dSP(O.lSmm) (¢) OSP(0.3mm) i OSP(OSImm)
Fig. 3 The PCB production pictures

Table 1 PCB environment test conditions

Test Items Test condition Measurement Scale

(1) Temperature: 120°C

(2) Input voltage: SOV (1) Visual inspection

High temperature operation

test (3) Test time: 1,000h (2) Insulation resistance
(1) Temperature: 85C

High temperature and high (2) Humidity: 85% RH (1) Visual inspection

humidity operation test (3) Input voltage: 50V (2) Insulation resistance

(4) Test time: 1,000h

120/ 85 C,85%RH.

Power Supply

(a) Design structure diagram (b) Picture of the test

Fig. 4 Power supply method using the power board
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Fig. 5 Insulation—resistance variation graph of free solder PCB
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(b) Ion-migration(OSP)
Fig. 9 Comparison of ion migration between different pattern materials
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