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In this paper, a compact and sharp-rejection low-pass filter is proposed and analyzed. By
combining a stepped-impedance shunt open stub and two additional shunt open stubs, a com-
pact low-pass filter with wide upper stopband and very high passband selectivity is realized.
Wide stopband and sharp rejection characteristics are achieved by realizing three transmission
zeros near the passband edges. This filter demonstrated very good measured characteristics at
cut-off frequency (fcÞ of 2.49GHz, including a low insertion loss of 0:21� 0:05 dB, a wide
stopband from 2.8 to 7GHz and an attenuation slope of 49 dB/GHz. Experimental results also
show a good agreement with the predicted results.

1. Introduction

In recent years, microwave communication system has been developed rapidly [1–5]. Low-pass
filters (LPFs) are key components in modern microwave communication systems, especially in
wireless and mobile communications [6]. For the demand of continuous developments, more
stringent restrictions for LPF design are regulated to improve the quality of communication
products, such as low insertion loss, high selectivity, high band rejection level, wide upper
stopband, and minimum size. According to the above description, more and more reports about
the LPF design are proposed. The most common design method of the LPF is using stepped-
impedance microstrip line to form a wide upper stopband [7–10]. Hsieh and Chang proposed
stepped-impedance hairpin resonator to form a low-pass response with the equivalent circuit
analysis [11,12]. Some researches used defected ground structure (DGS) to create transmission
zeros and the upper stopband. In general, the shapes of the DGS are designed according to the
prototype of the lumped equivalent circuits of LPF [13,14]. However, the LPF of the above
researches exhibit some disadvantage such as complex design process, poor passband
selectivity, inaccurate design parameters, inevitable double-faced carving process, and less
sharp attenuation.

In this paper, we propose a LPF with a simple design process. The proposed LPF is
constructed mainly by a uniform microstrip line, a stepped-impedance shunt open stub, and
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