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Ultra-fine trench circuit board

T. Hondo, Y. Nitta,

H. Hirano, and T. Inoue
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As electric equipment decreases in size and height and increases in functionalities from day to day, high-den-

sity and fine circuits are required more than ever before. According to the International Technology Roadmap for
Semiconductors, ITRS, its requirement for trace width / spacing of a printed circuit board will reach less than 10
um / 10 um in 2014. However, it is difficult to fabricate such fine circuits on an organic substrate using current
processes such as semi-additive process and a subtractive process. We developed the ultra-fine circuit board with
trench-shaped traces buried in an insulating layer. The minimum width of the conductor is 2 um and the mini-

mum diameter of micro via is 10 um.
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Fig. 1. Process flow of single-sided circuit board.
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Table 1. Property of polymer film.
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WFHESR (1 GHz) 33~ 36 30
FEIEH (1 GHz) 0.005 ~ 0.01 0.002
Wek=ER %] 1.0~15 0.04
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Fig. 2. Trench-shaped traces on film.
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Fig. 3. Cross-section view of filled traces.
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Fig. 4. Cross-section view of micro via.
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Fig. 5. Ultra-fine circuit on polymer film.
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Fig. 6. Results of moisture/reflow sensitivity test.
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Fig. 7. Results of heat shock test.
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Fig. 8. Test vehicle after unsaturated pressure cooker
bias test.
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