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Evaluation of Electric Insulation Properties of Lacquer Films for the Use to Electronic Circuits

Nobuko HANADA*, Masashi MITSuI**, Buntarou SHIZUKI*,
Yoshiki YAMAGUCHI** and Yuki HASHIMOTO**

Lacquer, which is called Urushi in Japanese, is natural coating material having various merits such as resistance
to water and chemicals, and has been used in traditional Japanese crafts. We investigated electric insulation
properties of lacquer films for using them as board and coating material of electronic circuits. The results of our
experiments showed that the lacquer films have humidity dependence on the insulation resistivity in the 25-75%
range of relative humidity, because they have hygroscopicity. The lacquer films have an insulation resistivity of
approximately 10'° Q- cm at room temperature. However, the insulation resistance decreased by 4-5 orders of
magnitude at higher than a certain voltage. It was clarified that the insulation performance at lower than 5 V
in the electronic circuits could be maintained by using the lacquer film, which was more than 5 um of thickness.
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Fig. 4 Insulation resistance corresponding to applied voltage properties for (a) samples
of Batch 1 and (b) Batch 2 at 25, 50 and 75% of humidity and at 25°C

Table 1 Sample names and film thickness of Batch 1 and 2, and humidity condition of
insulation resistance measurement

Humidity Batch 1 Batch 2
(%) Sample name | Film thickness | Sample name | Film thickness
(um) (pm)

25 B1-25-1 4.0 B2-25-1 7.2
50 B1-50-1 3.1 B2-50-1 7.3
B1-50-2 29 B2-50-2 6.0

B2-50-3 2.7

75 B1-75-1 3.6 B2-75-1 6.2
B2-75-2 2.4

B2-75-3 2.6
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Table A.1 Composition of lacquer liquid of Batch 1 and Batch 2
Batchl Batch2
Water (wt.%) 334 25.7
Urushiol (wt.%) 57.8 64.5
Rubber (wt.%) 7.6 8.5
Nitrogen-containing 12 13
compounds (wt.%)
| Batchl Humidity 25% Batch2 Humidity 25%
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Fig. A.1 Volume resistivity corresponding to applied voltage properties for (a) samples
of Batch 1 and (b) Batch 2 at 25, 50 and 75% of humidity and at 25°C
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and at 25°C
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