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Abstract: We have conducted the development of superior high-frequency devices through the development of polyimide
with low dielectric constant and dielectric loss values, and the reduction of process time through rapid curing at low tem-
peratures. We induced low-temperature curing through a radical reaction by utilizing peroxide material as a curing agent
for polyimide. The cured polyimide film was measured with a coaxial resonator in the frequency range of 28 GHz. The
dielectric constant and dielectric loss values of the manufactured polyimide were measured to be 2.48 and 0.00207,
respectively. To enhance the dielectric properties of polyimide, porous silica was mixed, and the dielectric constant and
dielectric loss values decreased to 2.15 and 0.00164, respectively. Based on these physical property values, we designed
a transmission line for simulation and conducted a simulation for impedance matching. As a result, a line width of 265
um showed the best results. To manufacture this, we applied the manufactured low-dielectric polyimide and polyimide
containing silica as dielectric layers to manufacture a copper clad laminate. The manufactured copper clad laminate was
patterned into a ground-signal-ground pattern to fabricate a transmission line sample. The s-parameters of the fabricated
transmission line were measured with a vector network analyzer. The s11 value of the low-dielectric polyimide was mea-
sured to be a minimum of -26.4 dB, and the s21 value was measured to be a maximum of -1.6 dB. In the case of low-
dielectric polyimide containing silica, the s11 value was measured to be a minimum of -32 dB, and the s21 value was
measured to be a maximum of -0.0979 dB. When silica was included, the initial s11 showed a decreased result of 7%,
and s21 showed an excellent result of an increase of 18.4%.
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Table 1. Formulation of MPI ink (unit: g)
MPI Solvent SiO,  Surfactants Dy Dy
11 2 - - 2.48 0.00207
11 2 1 0.1 2.37 0.00187
11 2 3 0.3 2.15 0.00164
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Figure 1. Schematic of MPI film manufacturing process: (a) coat-
ing on release film; (b) drying at 80 C; (c) UV treatment; (d) lam-
ination process.
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Figure 2. Image of 28 GHz coaxial resonator.
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Figure 3. Schematic of via drilling and patterning process: (a) CCL manufactured by lamination process; (b) laser drilling; (c) O, plasma ash-
ing; (d) electroless and electroplating; (e) DFR coating; (f) patterning; (g) developing; (h) Cu etch and stripping.
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Figure 4. Schematic of the curing mechanism of MPI ink.
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Figure 6. (a) FTIR results of MPI ink and film; (a-1) enlarged results.
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Figure 5. DSC results of MPI ink and film.
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Figure 8. Schematic of transmission line for impedance matching: (a) cross-section; (b) above; (c) diagonal.
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Figure 9. Impedance matching results of 1 cm transmission line: (a) s11; (b) s21 and 5 cm transmission line; (c) s11; (d) s21.
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Figure 10. Schematic of transmission line with inserted pad for actual measurement of impedance-matched sample: (a) Cross-section; (b)

above; (c) diagonal.
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