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Abstract: In this study, a photo solder resist(PSR) with excellent dielectric properties was developed using various mate-
rials, including self-developed polyimide, porous silica, anisole, surfactants, and photoinitiators with low dielectric con-
stant, to modify PSR (MPSR). The resulting PSRs exhibited a dielectric constant of 1.899 and dielectric loss of 0.006
at 10 GHz. The MPSR film was shown to be capable of internal cleavage type photoinitiation and was able to be devel-
oped up to a line width of 80 pum, indicating potential for direct application in PCB patterning processes. Finally, the
encapsulation process was performed on a transmission line fabricated on Teflon with a line width of 250 um, and S11
and S21 values were confirmed in the range of 20 to 35 GHz. The MPSR exhibited superior characteristics to existing
PSRs, with S11 showing an improvement of about -12 dB and S21 showing over 40% improvement in value.
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Figure 1. (a) Molecular structural formula of MPI; (b) image of
MPSR film; (¢) manufacturing process of MPSR ink.
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Figure 2. Dy and Dy values of the PSR change as the process pro-
gresses.
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Figure 3. Measurement results for each FTIR wavelength range of PSR ink, PSR film, and MPSR film: (a) all; (b) 1000-1600 cm'; (c) 1650-

1800 cm™; (d) 2800-3000 cm.
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Figure 4. After development process of optical image of (a) PSR; (b) MPSR; (c) PSR/PI, enlarged image: (a-1); (b-1); (c-1).
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Figure S. (a) Image of network analyzer; (b) S11; (c) S21 results of each material.
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