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Abstract— In this paper, a compact simple folded dipole antenna for digital television (DTV)
signal reception in the 470–850 MHz band is proposed. The antenna consists of two metal thin
meander lines and narrow rectangular radiating patches. It is feeded by 50 Ω SMA connector and
printed on a dielectric substrate FR4. By appropriate tuning geometrical parameters, the final
designed antenna has only compact volume with 80 × 28 × 0.4 mm3 .The antenna can be excited
to provide a wide bandwidth (−5 dB return loss) of larger than 55%.
1. INTRODUCTION

The DTV reception has thus become very attractive for application in mobile communication
devices such as the laptop computers, mobile phones, personal media players [1]. Similarly, it is
also very attractive for vehicle owners to have their vehicles equipped with a DTV signal reception
device. For these perspective trends, it is anticipated that a variety of mobile antenna for DTV
signal reception will be increasingly required. The conventional dipole antenna are usually with
a center-fed connector structure. It has narrow bandwidth, which is difficult to cover the DTV
signal reception. The novel end-fed modified planar dipole antenna with additional resonant mode
adjacent to the antenna fundamental (0.5-wavelengh) resonant mode can be excited. These two
resonant modes can be formed into a wide operating band of larger than conventional center-fed
planar dipole [2, 3]. Also note that the concept of using two adjacent resonant mode excited in
the proposed dipole antenna for broadband operation are different from that of using two separate
resonant mode excited in the reported dipole antenna with two U-slotted arms or two L-slotted
arms for dual-band operation [4, 5].
In this paper, we present a novel side-fed modified planar dipole antenna having wide bandwidth
of larger than 55% which can cover DTV receiver frequency from 470–850 MHz. The proposed
antenna also has a planar configuration and is easy to fabricate at low cost by printing on a dielectric
substrate. Details of the proposed antenna are described in this article and the experimental results
of constructed prototype are presented.
2. ANTENNA DESIGN

Figure 1(a) shows the proposed compact folded dipole antenna. The antenna is fed by 50 Ω SMA
connector and printed on a 0.4-mm thick FR4 substrate and look like business card shape (width
28-mm and length 80-mm). The antenna consists of two metal thin meander lines and narrow
rectangular radiating patches. It can generate a fundamental resonant mode centered at about
520 MHz (0.5-wavelength), allowing the antenna to cover the lower-edge frequency (470 MHz) of
the DTV band. However, in order to cover the upper-edge frequency (850 MHz) we used inverted
U shaped to generate a high-order resonant mode. In addition, we use the rectangular radiating
patches to create the slow wave effect for reducing the antenna size. Fig. 1(b) shows the concept
used for broadening the impedance matching bandwidth. The metal thin meander line take on
inductance effect and the patches take on capacitance effect. In this case, good impedance matching
across a wide frequency range for DTV signal reception in the UHF band can be achieved.
3. MEASUREMENTS

The proposed antenna with dimensions given in Fig. 1 was fabricated and studied. Fig. 2 shows
the measured return loss for proposed antenna with and without rectangular patches. It is seen
that, with rectangular patches, matching bandwidth can be shifted to lower frequency band due
to the influence of slow wave effect. The impedance bandwidth is enough to cover the DTV signal
reception. Fig. 3 shows the measured return loss of the coupling gap d varied as 0.5, 1 and 2 mm.
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Figure 1: (a) The proposed compact folded dipole antenna. (b) To create both the inductance and capacitance effect for impedance matching bandwidth.

Figure 2: Measured return loss for proposed antenna with and without rectangular patches.

Figure 3: Measured return loss with different coupling gaps.

By changing the value of d, the mutual coupling between the metal thin meander line and narrow
rectangular radiating patches effect can provide the way of the controlling the required bandwidth
and impedance matching over the DTV frequency band. Fig. 4 plots the measured radiation
patterns at 520, 683 and 815 MHz, respectively. The radiation pattern is almost omni-directional
at x-y plane. This antenna has a good radiation pattern over the DTV frequency reception.
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Figure 4: Measured far-field radiation pattern at 520 MHz, 683 MHz and 815 MHz for the proposed antenna.
4. CONCLUSIONS

A compact folded dipole antenna for DTV signal reception in 470–850 MHz band has been proposed
and studied. The antenna is with a simple structure and is easy to fabricate with a low cost. The
proposed antenna using narrow rectangular radiating patches and coupling gap d can provides the
way of the controlling the required bandwidth and impedance matching over the DTV frequency
band. This antenna has an omni-directional radiation pattern. The proposed antenna also shows
good radiation characteristics for frequencies across the operating band.
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