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Abstract 

 

In the last few years, several microwave filter design with band-pass response have been proposed for ultra-wideband (UWB) 

application. Among various microwave filter design, microstrip filter are most widely used by researcher due to the features like 

light weight, easy to fabricate and low cost. Conventional microstrip filter can be in any shape like circular, rectangular or elliptical 

but some modification or additional variation in their basic design can be made for different purposes. This paper reviews the 

performance analysis of Microstrip UWB bandpass filters designed using MMR, Multi Short Circuited Stubs, PCML, Ring 

Resonators, SIR. In this paper an effort is made to review performance in terms of insertion loss, return losses, bandwidth and 

group delay.    

Keywords: Multiple Mode Resonators (MMR), parallel coupled microstrip line (PCML), stepped impedence resonator 

(SIR), Federal Communication Commission (FCC) 

_______________________________________________________________________________________________________ 

I. INTRODUCTION 

In early 2002, the U.S. Federal Communication Commission (FCC) approved the unlicensed use of UWB systems for a variety of 

applications. The FCC defined that bandwidth for indoor and hand-held UWB systems must be strictly in between 3.1 to 10.6 GHz 

with maximum Equivalent Isotropic Radiated Power (EIRP) equal to -41 dBm as shown in Figure 1.To fullfill the UWB bandwidth 

constraints sited by FCC, transmitted signal must be shaped to fit the FCC UWB PSD mask. Therefore, there are needs to design 

the UWB bandpass filter covering the whole UWB passband with the fractional band-width of 109.5% at center frequency of 6.85 

GHz, since that, Band Pass Filter (BPF) become one of main blocks that make up UWB transmitter system. Often, in such 

application, passive filters are used rather than active counterpart. Passive filters designed around reactive elements only, using 

lumped-components such as inductors and capacitors or distributed elements such as cascaded resonators, can operate up to the 

microwave region. At upper microwave frequencies, the parasitic in the inductors and capacitors often proved too much constraint 

to use them in the wireless system. Hence, many of the filters used in microwave communication systems employed the distributed 

elements types. Prime advantages of Microstrip are low cost and compact sizes. 

 
Fig. 1: Spectrum mask in indoor FCC [1] 
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Table – 1 

Performance Review of UWB Bandpass Filters 

Sl 

no 
Title BW Insertion Loss Return Loss Group Delay 

1 
“Development of band pass filter for ultra-wideband (UWB) 

communication,” 
93% -6.7dB -11.4 Db 

Within 

0.2nsec. 

2 
“Design and analysis of UWB band pass filter with ring 

resonator 
109.5% better than 0.53dB 

greater than 

10dB 
below 0.6nsec 

3 
Design of Parallel-Coupled Microstrip Line Band Pass Filter 

(BPF) for UltraWide Band (UWB) Applications 
--- 

Less than 0.2 dB in 

pass band 

Greater than 

10 dB 
-- 

4 
Novel UWB Bandpass Filter Using Multiple-Mode Resonator 

Units in Series 
111 %. Less than l.5 dB 

Less than -10 

dB 

Less than 

0.63 nsec 

5 
Ultra-Wideband (UWB) Band pass Filters Using Multiple-Mode 

Resonator 

113% 

 
0.55dB at 6.85 GHz 

More than 

10dB 
--- 

6 
Design of UWB band pass filter for wireless communication 

application 
110% 0.45 dB 11 dB 0.4 nsec 

An UWB filter proposed in [1] was constructed by mounting the microstrip line in the lossy composite substrate so as to attenuate 

the signals at high frequencies and achieved UWB pass band. The reported performances in [1] showed that this filter had an 

insertion loss higher than 6.0 dB in the UWB pass band and the return loss as high as 4.5 dB in the upper stop band above 10.6 

GHz. However, the filter lacked sharpness at the lower frequency and quite poor impedance matching. Since filter was developed 

using a lossy composite substrate that absorbs high frequency signals. But in this work bandwidth is improved compared to [8]. 

Hitoshi Ishida and Kiyomichi Araki proposed a microstrip ring filters [2] with the dual stop bands below 3.1 GHz and above 

10.6 GHz and was constructed to make up the most initial UWB filter and have reasonably achieved UWB pass band. However, 

this filter in fact has many problematic issues, such as unexpected pass bands below 3.1 GHz, narrow lower/upper stop bands, large 

size, complexity in configuration. 

In paper[3] UWB BPF using parallel-coupled microstrip line technique,that has two or more resonators cascaded as such to form 

the coupled multi-resonator BPF. Each individual resonator is affected by reactive loading from adjacent couplings and open-

ended capacitive fringing. However, this structure often requires a very small coupling gap on the outermost resonators, which 

makes it difficult to realize using low cost methods such as FR-4 type circuit boards and thick-film Alumina processing. 

Lang Wang, Han-Li Liu, Joshua Le-Wei Li  proposed A novel ultra-wide band (UWB) bandpass filter (BPF) using three multi-

mode resonator (MMR) units in series[4]. Each of the units is a resonator made by attaching a ring open stub in shunt to a high 

impedance microstrip line. The units form a MMR to improve the selectivity. By properly adjusting the radius of the circles of the 

ring stubs and the length of the coupling segments, the resonant modes of this units can be allocated within the 3.1-to-l0.6 GHz 

UWB while the upper-stopband is also wide. 

In [5] A novel microstrip-line ultra-wideband (UWB) bandpass filter is proposed and implemented using a multiple-mode 

resonator (MMR), aiming at transmitting the signals in the whole UWB passband of 3.1–10.6 GHz.It was designed by forming a 

microstrip-line multiple-mode resonator (MMR) and introducing quarter-wavelength parallel coupled lines in the input and output 

ports, a UWB passband with five transmission poles were realized. Within the UWB passband, the measured insertion and return 

losses are lower than 2.0 dB and higher than 10.0 dB, respectively, while the group delay varies in between 0.20 and 0.43 ns. 

Compact filter size is reported. 

S.Rabia Jebin, M.Ganesh Madhan proposed An Ultra-Wide Band , band pass filter (BPF)[6] with a fractional bandwidth (FBW) 

of about 110% and was  developed using a microstrip transmission line structure, comprising of bent short circuited stubs separated 

by bend connecting lines. This approach resulted in a compact structure and it exhibited a selective filtering characteristic 

equivalent to a 9-pole Chebyshev filter. 

II. CONCLUSION 

In this paper, an effort has been made to review performance of UWB bandpass filter in terms of insertion loss, return losses, 

bandwidth and group delay. Microwave filter plays important roles in wireless communication system. Design modifications can 

yield a compact size, high bandpass performance and good measurement results.  
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