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Lowering Effective Dielectric Constant Using Drilled Prepreg
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As electronic devices become more compact, the thickness of the layer in printed circuit boards(PCBs) decreases, and the
characteristic impedance of transmission lines with a minimum allowable trace width often becomes less than 50 €. Reducing the
minimum trace width or switching to a dielectric with lower dielectric constant is prohibitive owing to increased manufacturing costs.
We propose a new way of reducing the effective dielectric constant by drilling holes in prepreg. We perform measurements and
simulations to verify the effectiveness of the proposed approach. Results demonstrate that using drilled prepreg enables the lowering
of the effective dielectric constant by up to 7 %.
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Fig. 1. PCB layer stack-up of premium smartphones.
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Fig. 2. Structure of FR-4 based prepreg.
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Fig. 3. PCB with drilled prepreg.
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Fig. 4. PCB stack-up used in this study.
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Fig. 6. Misalignment of drilled prepreg.
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Via/pitch [mm] No via 0.5/2.5 1.02.0
]mpedance [Q] Measured 61.68 63.37 58.78
(@05 ns) | Simulated | 61.64 6227 63.73

Via 0.5 mm
Pitch 2.5 mm

Via 1.0 mm
Pitch 2.0 mm

1) Prepreg : DS-7402M #1080

- Dielectric constant : 3.93

- Dissipation factor : 0.014

2) Equipment : Polar Instruments CITS 900s4
3) Rise Time 190ps
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(a) Measurement of characteristic impedance
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Fig. 8. Measured and simulated values of characteristic impedance.
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Fig. 9. Cross section analysis of coupon.
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