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Abstract: As the chip size gets smaller, the width of the electrode line is also fine, and the density of interconnections
is increasing. As a result, RC delay is becoming a problem due to the difference in resistance between the capacitor layer
and the electrical conductivity layer. To solve this problem, the development of electrodes with high electrical conductivity
and dielectric materials with low dielectric constant is required. In this study, we developed low dielectric ink by mixing
commercial PSR which protect PCB's circuits from external factors and PI with excellent thermal property and low-k
characteristics. As a result, the ink mixture of PSR and PI 10:3 showed the best results, with a dielectric constant of about
2.6 and 2.37 at 20 GHz and 28 GHz, respectively, and dielectric dissipation was measured at about 0.022 and 0.016. In
order to verify the applicability of future applications, various line-width transmission lines produced on Teflon were
evaluated, and as a result, the loss of transmission lines using low dielectric ink mixed with PI was 0.12 dB less on average
in S21 than when only PSR was used.
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Fig. 1. FTIR measurement results of low-k hybrid polymer ink. (a) all materials, (b) non-cured and cured of P1 ink, (c¢) non-cured and

cured of P4 ink, (d) cured P1 and P4 ink, (e) PI and P4 ink.
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Fig. 2. Image of (a) Vector network analyzer, Transmission lines encapacitated with (b) P1 ink and (c) P4 ink, (d) samples for calibration.
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Fig. 3. Calibration results of VNA. (a) S11, (b) S21.
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Table 3. VNA measurement value by line width of transmission line according to encapsulation materials.

S21 P1 encapsulation P4 encapsulation

width Before After Delta Before After Delta

240um -3.01dB -3.82dB -0.81dB -2.98dB -3.60dB -0.62dB
250pum -2.92dB -3.66dB -0.74dB -2.90dB -3.51dB -0.61dB
255um -2.86dB -3.56dB -0.70dB -2.85dB -3.46dB -0.61dB
260um -2.86dB -3.59dB -0.73dB -2.86dB -3.49dB -0.63dB
270um -2.84dB -3.52dB -0.68dB -2.81dB -3.41dB -0.60dB
280um -2.76dB -3.45dB -0.69dB -2.77dB -3.35dB -0.58dB
290um -2.74dB -3.41dB -0.67dB -2.69dB -3.24dB -0.55dB
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