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Abstract

We have studied the design of the photonic bandgap (PBG) structure on the microstrip line that
can effectively control the fractional bandwidth of the passband formed in the stopband by adding
the stub in the ceil of the microstrip PBG structure. As the length of the stub increases, the cutoff
frequency and the center frequency of the stopband are decreased, while the bandwidth of the
stopband is increased. We have also found that the fractional bandwidth of the passband formed
in stopband by the introduction of defect decreases as the stub length is increased. These results
mean that adding the stub in the normal PBG structure is an effective way to control the fractional
bandwidth. As an application example, we have implemented a microwave duplexer using the
proposed structure.
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Fig. 1. The form of the PBG unit cell with stub (a)
and the PBG structure with defect

implemented on the microstrip line (b) { and
w. are the stub length and the line width
of the square line cell, respectively.
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Table 1. The dependence of stop band center
frequency on the line width of the PBG
cell and the appropriate defect length
for the passband due to the defect to
be located at the center of the

stopband.
we (mm) f, (GHz) | %BW (%) | d (mm)
0.2 5.292 10.4 11.3
03 5.325 5.1 11.0
04 5.341 3.1 10.9
0.5 5.353 23 10.8
0.6 5.360 1.6 10.7
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Fig. 2. The simulated insertion loss of the PBG

structure with the square cells of 3X3 mm’
area and the cell line width of 0.3 mm. (a)
The dependence on the cell number. (b)
The dependence on the stub length for the
PBG structure with six cells.
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Table 2. The dependence of cutoff-frequency,
maximum insertion loss and percen-
tage bandwidth of the first stopband
on the stub length [ for the PBG
structure with six PBG cells of 9 mm
period.
[ (mm) |fouor (GHZ)| Szimax (dB)} %BW (%)
0.0 4.4 -14.4 33.6
0.6 4.2 -18.3 38.01
1.2 3.89 -22.5 42.45
1.8 3.79 273 47.12
| 24 3.52 -35.4 53.3
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Fig. 3. The dependence of (a) insertion loss and (b)
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existence of the defect d=9 mm at the
center of the structure.
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Table 3. The dependence of center frequency
and bandwidth of the passband on the
stub length / obtained from the simu-
lation results on the PBG structure

described in the text.

[ (mm) | fo (GHz) |BW (GHz) |%BW (%)
0 5.331 0.271 5.08
0.3 5.28 0.229 4.34
0.6 5.237 0.183 3.49
0.9 5.182 0.152 2.93
1.2 5132 0.125 2.44
1.5 5.088 0.1 1.97
1.8 5.033 0.082 1.63
2.1 4.983 0.064 1.28
24 4.94 0.05 1.01
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