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λ/2 Stepped Impedance Resonator Parallel/Antiparallel
Coupled-line Bandpass Filter with a Wide Stopband

Characteristic

Phirun Kim1, Phanam Pech1, Girdhari Chaudhary1, Jongsik Lim2,
Malay Ranjan Tripathy3, and Yongchae Jeong1

1Division of Electronics and Information Engineering, Chonbuk National University, Republic of Korea
2Department of Electrical Engineering, Soonchunhyang University, Republic of Korea

3Department of Electronics and Communication Engineering
Amity School of Engineering and Technology, Amity University, Uttar Pradesh, Noida 201 313, India

Abstract— Microwave bandpass filters (BPFs) are important components in most microwave
systems to suppress the unwanted harmonic signals and out-of-band interferences. In this pa-
per, a half-wavelength (λ/2) stepped impedance resonator (SIR) BPF is presented using paral-
lel/antiparallel coupled lines. Different with the conventional parallel coupled line, the antiparallel
coupled line of λ/2 SIR BPF can provide a transmission zero at the first spurious frequency and
more highly selectivity characteristic for all step impedance ratio (K). The antiparallel coupled
line may be used for θ0 �= π/2 at the operating center frequency (f0). Thus, the antiparallel
coupled line can be used in λ/2 SIR BPF because θ0 of the coupled lines are always less than
π/2. The S-parameter comparison of the proposed and the conventional SIR BPFs is shown in
Fig. 1 with f0 = 2.6GHz. The conventional SIR BPF [1] produces the first spurious frequency
at 5.59 GHz with K = 0.8. However, the proposed SIR BPF can produce a transmission zero to
suppress the first spurious frequency by using antiparallel-coupled line with the same K. Then
the first spurious frequency of proposed BPF is moved to 8.58GHz with better the stopband
attenuation. The first spurious of the conventional SIR BPF can be moved to 8.58 GHz when
K = 0.265 as shown in Fig. 1. However, the transmission line and coupled line of conventional
SIR BPF with K = 0.265 are difficult to fabricate with a microstip circuit technology. Fig. 2
shows the S-parameter characteristics of proposed SIR BPFs with different K. In this simula-
tion, K varies from 0.4 to 1.6 with n = 2 and Z2 = 50Ω. As can be seen in Fig. 2, the first
spurious frequency is moved close to the passband when K increases and maintaining the pass-
band characteristics. Using the proposed filter, a wide stopband characteristic and high stopband
attenuation can be obtained without fabrication difficulty in a microstrip technology.
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