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Abstract In this work, a new high frequency transmission line structure combined with defected ground
structure (DGS) and artificial dielectric substrate (ADS) structure is proposed. DGS patterns give add the
additional inductance to transmission lines and results in the increased characteristic impedance for a given line
width. To the contrary, ADS presents increased capacitance and reduced line impedance. So both play a role in
reducing the length of transmission lines commonly, but in preserving the line impedance complementarily. This
means that the length of transmission lines can be reduced furtherly by DGS and ADS without a critical change
of line width compared to the cases when one of DGS and ADS is used only. As examples, 35~100Q
transmission lines having DGS and ADS are designed, fabricated, measured, and compared to the simulation
results. A good agreement between the simulated and measured line impedances is presented. In addition, the
physical lengths of the proposed transmission lines are only 55.4~76.9% of those of the normal microstrip lines
for the same electrical lengths.
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[Fig. 1] 50Q microstrip transmission line using defected
ground structure (a)DGS structure (b)line impedance
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[Fig. 2] 50Q microstrip transmission line using artificial
dielectric  structure (a)ADS structure (b)line
impedance
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[Fig. 31 50Q microstrip transmission line using defected
ground structure and artificial dielectric structure

(a)line structure (b)magnitude of Si; (c)line
impedance(Z.)
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[Table 1] Dimensions of 502 lines

Line A4 Rag]o o

Lines width | @1GHz © Remarks
() () normal
line(%)

Normal 2.87 | 53.71 -

Corresponds to the
width of 40Q normal
line

Corresponds to the
width of 8002 normal
line

Corresponds to the|
1.68 33.77 62.9 width of 68.40Q
mormal line

DGS line | 3.87 | 4431 82.5

ADS line | 1.28 | 41.92 78

DGS+ADS
line
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[Fig. 4] 35 microstrip transmission line using defected
ground structure and artificial dielectric structure
(a)line structure (b)line impedance
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[Table 2] Comparison of 4 transmission lines

Line impe{ ™ | Normal | DGS | ADs PG5 +ADS line (length
dance L line line | line line(%))
350 w 4 7.37 2 3.05
L | 52.87 [37.51|40.32 29.3 (55.42)
500 W | 287 |387] 128 1.68
L | 53.71 |44.31|41.92 33.77 (62.87)
200 W | 1.03 |214 ] 0.72 0.95
L | 53.66 |47.41|44.32 37.6 (70.07)
W | 043 1 0.33 0.36
100Q
L | 54.63 |50.71|47.32 42 (76.88)
W: line width (mm)
Remarks | L: A /4 @1GHz (mm)
Substrate: & =2.2, H=5+31=36mils
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[Fig. 6] Fabrication of the proposed transmission line
using DGS and ADS (50Q)

[Fig. 7] Measured S-parameters of the fabricated 500 line
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[Table 3] Comparison of simulated and measured line

impedances
Simulated Measured AZ. AZ.
Z[Q] Z[Q] [©Q] [%]
3§Q 35.39 353 -0.1 -0.27
line
SQQ 50.55 51.94 1.39 2.74
line
799 70.01 71.62 1.61 2.3
line
IQOQ 99.35 102.52 3.17 32
line
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