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INPOEKTYBAHHS TA ONTAMI3ALIA JTPYKOBAHOI
JUITOJIBHOI AHTEHMU I YHACTOTHOI'O ATIAITA3OHY 2,4 I'TLH

3I1CHEHO MPOEKTYBAaHHS Ta OINTUMI3alil0 CUMETPUYHOI JWUIOJIbHOI aHTEHH J1ala3oHy
2,4 I'Tu, BUKOHAaHOI 3a MIKPOCMYKKOBOIO TEXHOJIOTi€l0. JKWBJICHHS aHTEHHW 3IIHCHIOETHCS
KOaKcialbHUM KabeneM, 1o nepeadadae peanizamilo CUMETpyBalbHOro nmpuctporo. [IpoBeneno
MOJICITIOBaHHSI POOOTH aHTEHHW METOJOM CKIHUYEHHHMX €JIEMEHTIB B Jiana3oHi poOOYMX YacTOT
24...2.483 TTu. B pesynprari ontumizamii aHTeHH 30UIBIIEHO CMYTy il NPOITyCKaHHS Ta
NOKPAILICHO Y3TO/UKEHHS Yy cMy3i poboumx yactoT. B Mexax pobouoi cmyrm wactor KCX
pO3paxoBaHOi aHTEHHU 3HAXOAWTHCS B Jiana3oHi 1...1.2.

Printed microstrip antennas are widely used in communication systems due to
their small dimensions, low cost and possibility to integrate an antenna with the
device at the common printed circuit board (PCB). There is a large number of
small-size antenna types and design techniques that can be used for their analysis
and fabrication [1] — [3]. Among the microstrip radiating structures, patch antennas
are often used. However, these antennas are not omnidirectional and typically have
gain of 6...9 dB [4 — 7]. To obtain omnidirectional directivity pattern, dipole or
monopole antenna structures should be used.

In this paper, a microstrip dipole antenna for 2.4 GHz band is designed and
simulated using the finite-element method. The antenna to be designed shall
operate in 2400...2483 MHz frequency range, and have uniform directivity pattern
in one of the planes. The proposed antenna can be used in mobile ISM (Industrial,
Scientific and Medical) band communication systems, such as Wi-Fi, Bluetooth or
Zigbee applications. Thus, the operating frequency of the antenna was chosen to be
fo = 2442 MHz, which is the center frequency of the operating band.

As a substrate for the antenna, FR4 laminate was used with the following
parameters: dielectric constant ¢, = 4.4; thickness h = 1.5 mm; thickness of the top
and bottom copper layers t = 0.020 mm; dissipation is defined by tan 6= 0.02.

The layout of the antenna is shown in Fig. 1. The antenna was designed so as
to be fed by microstrip line or coaxial cable using SMA (SubMiniature version A)
connector. Since a dipole antenna has balanced input, a balun is needed to convert
unbalanced coaxial or microstrip input to balanced input of the antenna. In the
presented antenna, tapered balun was used. Linear tapering was implemented due
to its simplicity and pertinent transmission characteristics. To provide impedance
matching, the dipole arms section, feed section and the balun were designed to
have 50 Q input impedance.
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Fig. 1. Dimensions of a microstrip dipole antenna. (a)
Antenna dimensions. (b) Side view of the antenna.

The theory and design approach for the selected antenna type are considered
in [1] — [3]. The design procedure contained the following stages: analysis of the
printed dipole section in order to match the resonant frequency and provide 50 Q
input with minimum value of reactance; design of the feeding section so as to
provide impedance matching; design and optimization of the balun section; final
simulation and optimization of the antenna.

Fig. 2. Model of the antenna.

As a result of the optimization process, the following values were obtained for
the antenna geometry Lam = 20 mm; Leeg = 45 mMM; Lyaun = 20 mm; Wy = 1.5 mm;
Wieed = 4.1 mMM; Wyapun = 20 mm; w = 2.9 mm.

In Fig.3, the simulated results for the directivity diagram and the frequency
responses of the antenna are shown. As it could be seen, the return loss is
RL =|S;1|=-21dB at the operating band’s left bound (f . =2.4 GHz), and
RL = |Sy4| = -21.9 dB at the band’s right bound (f; = 2.483 GHz), and RL = |Sy4| =~ -



26.1 dB at the center frequency fo=2.442 GHz. The gain of the antenna is
G = 2 dBi. The polarization of the antenna is linear.
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Fig.3. Characteristics of the antenna. (a) Directivity. (b) Return loss.

The antenna designed in the course of the present research is small-sized and

easily fabricated. VSWR value is less than 1.2 within the operating band
2.4...2.483 GHz. It can be noticed that the directivity pattern has some distortion
relative to the pattern of an ideal dipole antenna. This is caused by the impact of
the dielectric plate and feeding elements in the proximity of the radiating section of
the antenna.
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