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ABSTRACT

The design of microwave filters is a critical issue in the modernistic sphere of microwave engineering,
especially waveguide technology. It has known an up growth in the last few decades for its significant
addition in many distinct microwave applications, especially in the implementation phase of RF and
microwave filters, despite the fact that this technology is not suitable for operations at low frequencies
due to its expanded dimensions, that it is not fitting by reason of size, cost, and flexibility. In this chap-
ter, the authors present a brief state of the art about RF and microwave filters, considering the types,
the characteristics of these devices, and the presentation of results of two conceptions and simulations
results of a bandpass filter dedicated for a satellite application and a waveguide with resonators and
tuning screws for a mobile communication application to show and present the effect of tuning screws
on the response of a microwave filter.
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INTRODUCTION

Due to the fast exponential raise in microwave applications, the frequency spectrum has known severe
saturation and overloading due to the limitation of the allowed frequency bands. This has caused the
intervention of microwave and Rf researchers to optimize this source and to limit the interferences be-
tween the different microwave applications (Miraftab & Mansour, 2005).

At this point, the development of microwave filters was the solution to remedy this and has become
a key challenge for microwave experts, but with the diversity of RF and microwave applications, it was
necessary to develop adequate filters and compatible structures with microwave applications in which
they will be embedded(Cameron et al., 2018). Primarily, these devices are widely used in different
domains, such as commercial applications using Bluetooth, Wi-Fi, and GPS(Pozar, 2011). Mobile and
wireless communication is an application where using microwave filters is very important for their role
in supporting the high demand of data traffic(Khan et al., 2012). This type of filter is used for 4G, 5G,
and the following generation, according to Edholm’s law, where the bandwidth of new wireless devices
doubles every 18 months, as illustrated in Figure.1(AbuHussain & Hasar, 2020).

Figure 1. Evolution of Wireless Standards
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More than that, filters used at base stations are an essential device in their composition since they
consist of two filters as shown in Figure.2, a receive filter aims to reject the out-of-band interference
before the low-noise amplification and down-conversion(Mansour, 2004). While the transmit filter is
used to minimize and limit the out-of-band caused by the transmit section of the base station. Gener-
ally, base station filters have to accomplish outstanding performances such as having a high rejection
at the boundaries of the bandwidth and a low loss amount within the passband(Jarry & Beneat, 2009).

Figure 2. Front-end block in Base stations

Antenna

| Diplexer

}

HPA

380



23 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/design-of-a-waveguide-bandpass-filter-for-

satellite-applications/317795

Related Content

An Efficient Data Dissemination Scheme for Warning Messages in Vehicular Ad Hoc Networks
Muhammad A. Javedand Jamil Y. Khan (2011). International Journal of Wireless Networks and Broadband
Technologies (pp. 55-72).

www.irma-international.org/article/efficient-data-dissemination-scheme-warning/64627

Recent Development in WLAN Security
Goran Pulkkis, Kaj J. Grahn, Jonny Karlsson, Mikko Martikainenand Daniel E. Daniel (2005). Mobile and
Wireless Systems Beyond 3G: Managing New Business Opportunities (pp. 254-311).

www.irma-international.org/chapter/recent-development-wlan-security/26438

Exploring Current Trends of Energy Harvesting

Shakeel Ahmed (2016). Biologically-Inspired Energy Harvesting through Wireless Sensor Technologies
(pp. 268-278).

www.irma-international.org/chapter/exploring-current-trends-of-energy-harvesting/149364

QoS-Constrained Resource Allocation Scheduling for LTE Network

Hung-Chin Jangand Yun-Jun Lee (2015). International Journal of Wireless Networks and Broadband
Technologies (pp. 1-15).
www.irma-international.org/article/qos-constrained-resource-allocation-scheduling-for-lte-network/125815

Synchronous Relaying in Vehicular Ad-hoc Networks

D. Moltchanov, A. Vinel, J. Jakubiakand Y. Koucheryavy (2011). International Journal of Wireless Networks
and Broadband Technologies (pp. 36-41).
www.irma-international.org/article/synchronous-relaying-vehicular-hoc-networks/55881



http://www.igi-global.com/chapter/design-of-a-waveguide-bandpass-filter-for-satellite-applications/317795
http://www.igi-global.com/chapter/design-of-a-waveguide-bandpass-filter-for-satellite-applications/317795
http://www.irma-international.org/article/efficient-data-dissemination-scheme-warning/64627
http://www.irma-international.org/chapter/recent-development-wlan-security/26438
http://www.irma-international.org/chapter/exploring-current-trends-of-energy-harvesting/149364
http://www.irma-international.org/article/qos-constrained-resource-allocation-scheduling-for-lte-network/125815
http://www.irma-international.org/article/synchronous-relaying-vehicular-hoc-networks/55881

