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ABSTRACT

The use of fractal geometries has significantly impacted many areas of
science and engineering; one of whichismicrowavefilters. Microstrip filters
have been widely used in a variety of microwave circuits and systems, it
has received much attention because of the advantages such as compact
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and simple structures, small sizes, easy fabrication and low cogt, etc., and
all thesefeaturesare the requirement of the wirel esscommunication systems.
Thedesign of ahairpin-Koch filter has been proposed. Thisfilter exhibitsa
periodic frequency response. The spurious bands are being suppressed
significantly through the implementation of Koch fractal onthe micro strip

coupled line. © 2014 TradeSciencelnc. - INDIA

INTRODUCTION

Harmonicfiltersareinvaluablefor removing un-
wanted higher-order harmonic signa sfrom microwave
multipliersand mixersin receiver designs, among other
applicationd¥. Although avariety of filter configurations
have been devel oped to reducethelevel of harmonic
signals, theauthorsinvestigated two varieties of band
passfilter designed for good harmonic suppression?.,
Parallel coupled line sectionswere employed in both
filter approaches. Micro stripfiltersare essentia parts
of the microwave system and play important rolein
many communi cation applicationsespecialy wireless
and mobilecommunications*®. Theseare getting popu-
lar duetheir compact size, light weight, low cost and
ease of fabrication®. One of the best methodsto sup-
pressspuriousbandsinvolve making optimumlinestruc-

tures by inserting periodic shapes, such as grooved,
wiggly andinter-digitized linesinto conventiona coupled
lines™. These periodic structures are used to create
Bragg reflections to suppress the harmonics. Inthis
work, aconventiona hairpin-lineisdesignedand smu-
lated through moments method Ansoft softward®. Sub-
sequently, Koch fractal isapplied to the conventional
filter and spurious band is being suppressed success-
fully. Finally, the proposed filtersare physically imple-
mented on FR-4 ‘Glass/Epoxy’ PCB and the simulated
resultsdiscussed.

EXPERIMENTAL
The starting shapeof Koch Idand isasguareloop.

Each of thefour sides of the squareisreplaced by the
generator. The generator isastraight segment divided
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into three segments, each segment isequa to onethird
(1/3) thelength of the starting one. Themiddleoneis
removed fromits place and connected with two other
segments?, thisisshownin Figure (1-a). Thesetwo
segmentsaretuned to adjust the overall perimeter of
thefractal length. Shape of fractal Kochisshownin
Figure(1-b)

mid band frequency 1 GHz, dielectric constant, & =
4.4, substrate thickness, h=1.6 mm.

Ansoft softwarewas used to design and ssimulate
Hairpin-Kochfilter, Figure (2) showstheshapeof zero,
first and second iteration of thefilter.

The center frequency isat 1GHz and the band-
width is 20%. The zero iteration of thefilter hasa

Figurela: Thegenerator of Koch Idand.

RESULTSAND DISCUSSION

Hairpin filtersare simple and compact in struc-
tures. They are obtained by folding parallel-coupled
resonators of half-wavelength, into a“‘U’ shape.
Such resonators are the so-called Hairpin resona-
tors.

For the 39 order conventional Hairpinfilter, thefol-
lowing arethe design parameters: Bandwidth, 20% of
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Figurelb: Fractal Koch Idand shape

large second harmonic of 5dBat 1.9 GHz. After
Kochfractal implemented in the conventiona design,
the spuriousband is considerably suppressed to -24
dB.

Thesmulated transmission coefficient (s,) andre-
flection coefficient (s,,) for zero, first and second itera-
tionareshowninFigures(3, 4, 5) respectively.
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Figure?2: Hairpin-Koch filter shape.
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Figure3: Transmission and Reflection coefficientsfor zeroiteration.
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Figure4: Transmission and Reflection coefficientsfor 1% iteration.
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Figure5: Transmission and Reflection coefficientsfor 2" iteration.
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CONCLUSIONS

Inthe present work, Hairpin-Koch filter hasbeen

proposed and s mulated using Ansoft code. It wasfound
that the unwanted harmonics can be suppressed using
fractal geometry. The suppression can beupto-29dB
for the 2 iteration. Thismethod can be gpplied to other
microstrip ructuresfacing harmonic problems. It could
beasolutionfor RF systemsthat required reductionin
harmonic components.
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