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Basic Study of Development Method for Japan-Based Electronic Circuit

Yuki HASHIMOTO", Naoya KOIZUMI™

Japan (Japanese lacquer) has many kinds of interesting characteristics. Even among them, we focus on electric non-
conductance and weakness of ultraviolet rays. From these features, it is assumed that an ultraviolet laser remove Japan
locally, and several layers can be connected via removed point. This hypothesis means that it is possible to build a Japan-
based multilayered electronic circuit. In this paper, we explain a development method of a Japan-based electronic circuit,
and report three experiments to confirm feasibility of our hypothesis. In addition, we discuss application potentiality of

Japan-based electronic circuit.
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Table. 1 Characteristics of Japanese lacquer

water proof O
chemical proof (@)
electric insulation (@)
corrosion resistance @)
adhesiveness @)
hardness same level as iron
antimicrobe @)
heat resistance 120°C~300°C
air conductivity O
environmental adaptability O
allergy None
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Table. 2 Electrical property of insulating material® 1

material r:soilsut::;y (::::r?:; relative tan 8

Ciae -4

[Q-cm] [kV/mm] permittivity | (x107")
J;":q”ue:re (3~10) x 10'5[25~100 3.6| no data
alumina 10"~ 10~16 8~10| 15~50
silica glass 2x10"®] 20~40 35~45 1~7
phenol resin 10'27"%|  10~20 45~7| 70~500
epoxy resin 10°~1%  16~22| 35~5.0( 20~100
polyethylene >10"| 18~28 22~24 5>
teflon 10" 20 20 2>
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Table. 3 Hardness and resistance properties
of insulating material® ~14

heat . .
. . acid | alkali | solvent
material hardness resistance
r°cl proof | proof | proof
Japanese 5~8H 240~300 | © | © | ©
lacquer
alumina 1880Hk 1500 © © O
silica glass 820Hk 1000 O A (@]
phenol resin M100~120 150-180 © X ©
epoxy resin M80~ 100 100-250 © O O
polyethylene M78 240~245 O | © A
teflon 50~60(shoreD) 150~290 © © ©
- B
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Fig. 1 Processing method of Japan-based electronic circuit
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Table. 4 Thickness of Japanese lacquer

thickness of Japanese lacquer[um]
1st 2nd 3rd avg
specimenA 12 10 17 13
specimenB 10 10 7 9
specimenC 8 5 2 5

Fig. 2 Specimens (Left: A, Center: B, Right: C)
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Fig. 3 Diagram of experiment

Table. 5 Time of reducing Japanese lacquer

irradiation time of UV laser[min]
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Before irradiation

After irradiation(6min)

irradiation
area of

g s

Fig. 4 Irradiation area of UV laser
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Table. 6 Time comparison of reducing Japanese lacquer
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Fig. 5 Irradiating area of UV laser
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Table. 7 Ratio of irradiation area and time

diameter of irradiation | 3mm 2mm Tmm
ratio of irradiation area 9 : 4 : 1
ratio of irradiation time 4 : 3 : 1
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Fig. 9 Circuit diagram of 7.3
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Fig. 11 Scene of driving circuit of 7.3
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