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Design of Matching Networks with Bandpass Filtering Response
Using Stepped Impedance Resonator

J. Lee!, P. Pech!, G. Chaudhary', J. Lim?, and Y. Jeong'

I Division of Electronic and Information Engineering, Jeonbuk National University, South Korea
2Department of Electric Engineering, Sooncheonhyang University, South Korea

Abstract— The matching networks (MN) with bandpass filtering responses are the important
circuits in modern wireless communication systems in order to reduce circuit size and insertion
loss, and enhance out-of-band signal suppressions. An impedance transformer (IT) is one of the
arbitrary termination impedance circuits. Quarter-wavelength (A/4) ITs are widely used, but the
out-of-band suppression is poor. Recently, the real-to-real ITs with bandpass filtering response
have been proposed using the parallel-coupled line with the shunt-couple line or transmission line
(TL) [1,2]. However, the unequal real-to-real termination impedances with bandpass filtering
responses are not suitable to apply directly as the MNs of the power or low noise amplifiers
which real-to-complex or complex-to-complex impedance matching is required.

In this paper, the design of MN with bandpass filtering response is proposed by using the stepped
impedance resonator (SIR). The proposed MN can be designed with predefined fractional band-
width (FBW), Chebyshev response, and arbitrary real and/or complex termination impedances.
The proposed MN consists of open-ended parallel-coupled lines and T-type networks, which are
implemented from J- and K-inverters, respectively. Since J- and K-inverters cannot directly
match the complex termination impedances, the complex impedance must be transformed into
a real impedance. In order to cancel the imaginary part of complex termination impedance, the
series TLs must be added to the input and output ports of the conventional A\/4 SIR. The addi-
tion of series TLs is more beneficial than the addition of shunt TLs for capacitive or inductive
effects in terms of bandwidth and simplicity. Fig. 1 shows the structure of proposed MN. The
proposed MNs are designed with even-order, n = 4. In order to prove the validity, the MNs are
designed with the termination impedances of 15 — j25€ to 502, 10 4 5402 to 502, and 202 to
502. The proposed MNs are designed with the center frequency (fy) and FBW of 2.4 GHz and
3.5%, respectively. The bandpass filtering responses are obtained with high out-of-band signal
attenuation

Figure 1: Structure of proposed MN with bandpass filtering response.
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