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Design of Asymmetric Parallel Coupled-line Array using
Finite Element Analysis
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Abstract

In this paper, we introduce a procedure to find design parameter for array coupled lines using 2-D finite
element analysis. To extract design parameters using FE calculation, we set up several design conditions. In order
to show the validity of our approach, we designed, simulated and fabricated a comb-line bandpass filter.
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Bandpass Filter
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Fig. 1(b). Self and mutual capacitance of second
coupled line.
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pled lines.
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Table 1. Characteristic impedance of coupled

lines of comb-line bandpass filter.

A A2, 6) | AEQ, 5 | H23, 4
AN 66.61270 49.26725 42.84997
Zy, 40.01945 45.01522 40.41137

18 4. Comb-line YEFdnir]oln Mz
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Fig. 4. Distribution of even- and odd-mode electric
field and equipotential line at input line in

comb-line bandpass filter.
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Fig. 5. Distribution of even- and odd-mode electric
tield and equipotential line at second line in

comb-line bandpass filter.
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Fig. 6. Distribution of even- and odd-mode electric
field and equipotential line at third line in

comb-line bandpass filter.

2o AL FA 4 Fxel AAUTE 25U

E 2, 833 20 7% 4 Ak

H 2. 2EY F%9 comb-line oJu}7joa A3
ES
Table 2. Physical dimensions of comb-line band-

pass filter in strip structure.

azx [ 40,0 [ 4205 [ 420, 9
w 0.8 mm 1.335 mm 1.38 mm
277 AR 1~2 | AR 2~3 | A& 3~4
S 0.26 mm 1 mm 1.1 mm

H 3. ulolABRAEY FZ9 comb-line & u}7)
Table 3. Physical dimensions of comb-line band
pass filter in microstrip structure.

MEZ ME(L, 6) | AE((2, 5) | HEG, 4)
W 1.72 mm 2.77 mm 2.82 mm

NEZAE | A2 1~2 | H22~3 | MZ 34
S 0.3 mm 2.6 mm 3 mm
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Fig. 7. Simulaton results of comb-line band pass

filter in strip structure.
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Fig. 8. Simulaton results of comb-line band pass
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Fig. 9. Fabricated microstrip comb-line band pass
filter.
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