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A study on basic characteristics of transmission lines employing various periodic

strip structures on silicon substrate for a miniaturization of RF components
Sung-Jo HAN! - Jang-Hyeon JEONG? - Young YUN'
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Abstract : In this work, we studied basic characteristics of transmission lines employing various PSS (periodic
strip structure) on silicon substrate for application to a miniaturization of RF components. According to the re-
sults, the transmission lines employing various PSS showed wavelength shorter than conventional coplanar
waveguide due to their strong wave characteristics. Especially, with-contact structure was most effective for a
miniaturization of RF component. Concretely, the size of the transmission line employing with-contact was only
4.39 % of the conventional coplanar waveguide, According to the bandwidth extraction result, the bandwidth of
the transmission lines employing various PSS structures were wider than 384 GHz. Above results indicate that
the transmission lines employing various PSS can be effectively used for application to a broadband and mini-
ature RF component, and especially, with-contact is most effective for a miniaturization of RF components.
Key words : Silicon substrate, PSS (periodic strip structure), transmission line, coplanar waveguide
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Table 1: A /4 transmission lines with a characteristic
impedance of 30 Q at a center frequency of 30 GHz.

Line Line .

Structures . Size

width length

Conventional )

200 um 0.98 mm 0.196 mm
CPW

with-contact )

i 20 pym 0.43 mm | 0.0086 mm

(Figure 1(c))
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Figure 2: Measured wavelengths of coplanar wave-
guide employing various PSS structures and conven-
tional one.
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Figure 3. Insertion loss of the coplanar waveguide
employing various PSS structures and conventional
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Figure 4. Measured attenuation constant a of the
coplanar waveguide employing various PSS structures
and conventional one.
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Figure 5. Measured propagation constant B of the
coplanar waveguide employing various PSS structures
and conventional one.
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Figure 6: Measured effective permittivity of the co-
planar waveguide employing various PSS structures
and conventional one.
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