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Abstract In this paper, microstrip low pass filter using transmission line with the modified DCRLH structure is
designed and fabricated to be removed a spurious resonant mode, and a deep attenuation in stop band. The low
pass filter is composed of shunt open-stub to get a deep attenuation and series short-stub to eliminate the
spurious harmonics in stop band. In this way, the spurious harmonics occurring on the higher order frequency
are suppressed and the filter performance is improved. Insertion loss and VSWR of the fabricated microstrip
low pass filter in the passband from DC to 1.5 GHz is 1.26 dB and 1.65, and attenuation on the stopband
from 1.84 GHz to 2.18 GHz is less than -100 dB. And also this filter has a good performance for 20 watt
power test.
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[Fig. 1] Lay-out pattern of DCRLH microstrip unit-cell
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[Fig. 2] Equivalent circuit of the microstrip unit-cell
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[Fig. 31 Simulation results of microstrip unit-cell
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[Fig. 4] Physical structure of microstrip low pass filter
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[Fig. 5] Equivalent circuit of microstrip low pass filter
with 7-stages
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[Fig. 6] Simulation results of microstrip low pass filter
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[Fig. 7] Measurement results of microstrip low pass filter
(a) Measurement result at +25°C (b) Measurement
result at -30°C (c) Measurement result at +65°C
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[Table 11 Specification of microstrip LPF

LPF Judg
Parameter Spec.
P w25 | 30 | +es | P8
/Fail
Passband DC - 1.5 GHz
Insertion Max.
Loss 1.5dB 1.02 0.95 1.14 Pass
VSWR 2:1 1.64:1 1.61:1 1.60:1 Pass
Rejection 1.84 GHz - 2.18 GHz
Band
Lo Min.
Rejection 100dB 100.9 101.2 103.9 Pass
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[Fig. 8] Fabricated microstrip low pass filter
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