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A New Design of Trisection Band-Pass Filter Based on
Electromagnetic Simulation
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Abstract

In this paper, we present the trisection band-pass filter with a transmission zero at 2.63 GHz, which has a center
frequency of 2.44 GHz, relative bandwidth of 5 %, and return loss of 18 dB, based on a multi-port ElectroMagnetic
simulation. The coupling matrix for the trisection filter is calculated and this filter is transformed into band-pass filter
prototype through a lossless 2-port circuit transformation. The J-inverter values and slope parameters of each individual
resonator are computed using an EM simulation Y-parameters of the filter with multi port. The dimensions of desired
filter are determined by matching the computed J-inverter and susceptance slope parameters to those of the prototype
band-pass filter. Undesired cross-couplings are found to occur which does not appear in the prototype trisection filter.
To overcome the problem of undesired couplings, the filter was optimized to satisfy the same frequency response of
prototype filter. The validity of the proposed design method was verified through the implementation of the designed
and optimized filter.
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Table 1. The coupling matrix of low-pass prototype
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3 1 2 3 L
3 0 M, 0 0 0
1 Mg M, M, M, 0
2| 0 | My M, | My |0
3 0 M, M, My, My
L 0 0 0 M, 0
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(b) Input circuit with equivalent J-inverter and susceptance
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Table 2. Coupling coefficient and resonance frequency
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Table 3. Design parameters of individual resonators.
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Table 4. Design parameters of filter.
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Fig. 6. EM simulation results of trisection filter.
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S 1 2 3 L
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0.008 | 0.320 0.924 | 0.073 | 1.027
0.003 | 0.008 0.004 | 1.027 0

=W o
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Table 6. Optimization results of design parameters.

Zo] Amil] 7HA ZH{mil]
L 47776 So1 10.130
ly 466.143 S1 31.274
l, 338.523
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Table 7. Optimization results of coupling matrix.
N 1 2 3 L
0 1.023 0.004 | 0.009 0.003
1.023 0.057 0.909 | 0.369 0.009
0.004 0.909 | —0.355 | 0.909 0.004
0.009 0.369 0.909 | 0.057 1.023
0.003 0.009 0.004 | 1.023 0
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Fig. 7. Optimization results of trisection filter.
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Fig. 8. Fabricated interdigital trisection band-pass filter
(1,500 milx870 mil).
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Fig. 9. Simulation and measurement results of trisec-
tion band-pass filter.
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