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Influence of SO, Gas on Insulation Failure of Wiring Board
Caused by Electrochemical Migration

by Tatsuo MOTOYAMA* and Kenji ICHIKAWA**

Abstract : With progress of science and technology, highly compacted electronic equipments with high
density wiring having multi-functions and high quality have been developed. And according to the change of
the using environment, electronic equipments have become easy to receive the adverse effect from environ-
ments involving dew condensation or pollutant. SOx in the environment is increasing due to automotive
exhaust gases and acid rain, etc., while SOx that discharged from factories is decreasing. Increase of SOX is
one of the main causes of insulation troubles of electronic equipments which may affect the control system
in systematized facility. Consequently this insulation trouble causes the malfunction of the equipment, and
may cause the danger to workers. The purpose of this study is to prevent insulation trouble caused by the
electrochemical migration under the SO, gas environment. Experiments are carried out to clarify 1) the
effect of SO, gas on the generation of migration, and 2) the generation mechanism of migration under the
SO, gas environment.

The experiments were carried out using the circuit board set in the cycle testing tank controlling
temperature and humidity. The voltage applied to the test wirings was 50 V. SO, gas concentrations were 0,
0.3, 12 and 85 ppm. Distances between wirings were 0.16, 0.4, 1, 2.5 and 6.3 mm. The one cycle of the cycle
testing was first (5°C, 60%RH, 20 min.) and second (25°C, 90%RH, 20 min.). The results are as follows :

1) SO, gas accelerates the progress of the migration and causes the migration with wirings of 6.3 mm
distance.
2) The cause of the affection of SO, gas is attributed to the dissolution in the water adsorbed on the circuit
board.
3) For preventing the generation of migration under the SO, gas environment, prevention of the adhesion
of the water is important.
Keywords ; Electrochemical migration, Cyclical temperature-humidity environmental test, SO, gas, Printed
circuit board
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Fig. 1 Relationship between degradation factors and
degradation phenomena of the circuit board.
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Fig. 3 Schematic diagram of experimental setup.
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(b) Tempereture change in the test tank
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Fig. 5 Evaluastion for characteristics of the testing
tank.
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Fig. 6 Change of resistance between wirings with num-
ber of cycle in the air.
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Fig. 7 Change of resistance between wirings with num-
ber of cycle in SO, gas environment ; distance
between wirings=0.4 mm, high humidity condi-
tion.
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Fig. 9 Change of resistance between wirings with num-
ber of cycle in SO, gas environment ; distance
between wirings=6.3 mm, high humidity condi-
tion.

BYA I NICEHE T BEREED (6.3mm, SO,
Rigs, SRERE)

10°

—+—Oppm
(b:745

¥ “"-,.y cycle)
; : @ 0.3pp

m(b)

Resistance (@)

—— 12ppm

(b

ba —— 85ppm

(b)

0 10 20 30

Number of cycle

Fig. 8 Change of resistance between wirings with num-
ber of cycle in SO, gas environment ; distance

between wirings=0.4 mm, low humidity condi-
tion.
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