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BROADBAND SIGNAL EMMITERS IN
WIRELESS COMMUNICATION SYSTEMS

The modern information communication technologies
is to increase the bandwidth of radio electronic systems.
The achievement of this goal is facilitated by the use of
ultra-wideband signals [1, 2]. At the same time, the
formation of the radiation of the electromagnetic ultra-
wideband signal in the free space imposes restrictions on
the design of the antenna devices used. The analysis of
antenna designs for ultrashort pulsed signals showed that
with the help of fractals it is possible to create a broadband
antenna, significantly reducing the size of its design.
Fractal is formed by dividing the figure into even smaller
objects. Moreover, any of the resulting figures are divided
into similar ones, which in turn are parts of the same
figure. The corresponding class of antennas is called space-
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FIG. 1. Koch snowflake

The radiator on the basis of the Minkovsky fractal
(Fig. 2) is constructed as follows. Instead of triangles on a
straight line, a meander of diminishing sizes is formed.
With the first dipole of its amplification increases, the
frequency range expands, and the antenna is more
compact. Also, only the first 5-6 steps are effective.

The formation of the Sparinsky fractal (Fig. 3) consists

filling antenna (SFA). Their designs are performed on the
soil of the fractals of Koch, Minkovsky (Fig. 2), Sierpinsky
(Fig. 3).

The radiation on the soil of the Koch fractal (Fig. 1) is
constructed as follows. Part of the segment z is divided
into three equal parts. Instead of the central part, the break
is presented in the form of an equilateral triangle with a
side z / 3. Get a three-segment structure that creates a
template, the central part of which is a triangle without a
base. Subsequently, the process is repeated separately over
each segment. Each step of synthesis increases the length
of the line by 4/3 times. At the same time, in smaller
dimensions, we obtain the same gain, and the spatial-
frequency selectivity is not inferior to conventional
antennas. It should also be noted that only the first 5-6
steps are effective. Framed antennas on the basis of Koch's
fractal loops will increase the input impedance.

FIG. 2. Cross of Minkovsky

of removing the central triangle of a segment with twice
the height. In the formed new triangles, the central parts
are again removed. The largest distribution is the fractal
antenna on the soil of the Sierpinsky rectangular carpet,
which is formed by removing from the initial square of the
falling square-shaped segments.

FIG. 3. Monopole, a carpet and a cube of Sierpinsky
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All elements of the fractal antennas have a small size
and a fairly wide band of frequencies. However, the most
suitable for broadband signal emission are tree antennas
(FIG. 4). The fractal is generated by sequentially dividing

its tops in two branches at a given angle (up to 60 °).
Three-dimensional trees are obtained by dividing the
monopole into four branches in two orthogonal planes.

FIG. 4. Tree antennas

A comparative analysis of broadband antennas showed
that the bandwidth of 3 dB for an ordinary dipole is 2.4%
of the carrier frequency, and for the Koch fractal in the 5th
iteration it is 3.1%. At the same time, the two-dimensional
tree-like fractal has a wider band of 4.2% and a three-
dimensional tree of 12.7%. from the carrier. Thus, the class
of fractal antennas can significantly increase the bandwidth
of radio systems for the implementation of wireless access
to broadband networks.
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JTUHAMIKA B3ACMO/I{
CTPYMOIIPUIIMAYA, OCHAILIEHOT' O
CHCTEMOIO ABTOMATHYHOI' O
PET'YJIIOBAHHSI HATUCKAHHS, 3
KOHTAKTHOIO IIABICKOIO

Ha mincraBi posrmisHytux kepen [l — 4] s
MPOBEACHHS PO3PaxyHKY B3a€EMOIl CTpyMolpuiiMada 3
KOHTaKTHOIO MiABICKOIO0 Oylla 3ampoIlOHOBaHa CXeMa

cTpymomnpuiiMada 3 TYMOKOPHOTO
enementa (I'KE) Ta  cucTremMor0  aBTOMAaTHYHOTO
perymroBanHs (CAP), sky HaBesieHO Ha puc. 1.

BUKOPUCTAaHHAM

!

EIIP3 o a:_Mochcpn Bin I'!HeBMOMaFiCTpaJTiT

1MIla

Puc. 1. Cxema crpymonpuiimaya 3 maeBMaTnaanM ['KE i
CAP natuckanus

CrpyMornpuiiMad eJIeKTPOPYXOMOTO CKJIaly MiCTHTh
KapeTKy [, BHKOHaHy 3 BHMKODHCTAaHHSAM HPYXKHOTO
IMHEBMATHUYHOI'O €JIEMEHTA, BCTAHOBJIEHOTO IIiJ] MOJIO30M 2,
ITHEBMONIPHUBO, 3, 3aKPIIUICHHH MK PYXOMOIO OCHOBOIO
I'KE 4 i omoporo ctpymomnpuiimada 5. Ilopoxxanna ['KE
3’€JIHaHA 3 JHKEPEIOM CTHCHEHOTO TOBITPS 3a JOIIOMOTOI0
IBOX Marictpaineii, ogaa 3 skux moxae no ['KE mositps,
ctucHeHe 10 pobouoro Ttucky 0,2 Mlla, a inma —
npusHayeHna juist 30inpmenHs tucky B ['KE no 0,3 Mlla.
OOunzBI MOBITPSIHI MaricTpaji CKJIQJAIOTHCS 3 MOCTIIOBHO
3’€IHAaHUX penykropa-cradinizaTopa PO i
enexTporHeBMaTHYHOTrO posnofinsauka (EIIP). Tlpyxuuii
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