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FOLDED PLANAR DIPOLE ANTENNA
FOR WIDEBAND WBAN APPLICATIONS

Youndo Tak, Sumin Yun, and Sangwook Nam

School of Electrical Engineering and INMC, Seoul National University, Seoul, Korea
San 56-1, Shinlim-Dong; Kwanak-Gu, Seoul, Korea

L. INTRODUCTION

Offering multimedia service is one of the WBAN applications and usages. In this case, a wireless
tommunication network between a transmitting device for providing contents (such as a MP3 player)

and a receiving device for human sensing (such as a headset) is needed. However, the relative position

pattern is required for WBAN multimedia applications. And a wideband characteristic is also needed,

because most multimedia services occupy a wide spectral bandwidth.

In this paper, a new antenna which can be integrated within a conventional headset structure js

proposed. This antenna is designed for transmitting a wideband multimedia signal using 3~4GHz or
~8GHz UWB bands. The proposed antenna is modified form of 4 planar dipole antenna, which has a

wide bandwidth characteristic and an almost omni-directional radiation pattern.

2. PLANAR DIPOLE ANTENNA STRUCTURE

The typical structure of planar dipole antenna is given in figure 1. The structure is composed of two
radiating elements, which are printed on the opposite sides of the substrate. Because the radiating
elements are fed by the structure of parallel plate from the microstrip line, the radiation currents of
¢ach element are in opposite direction [3]. The substrate is Duroid 5880 which is 10-mil thick and has
dielectric constant of 2.2. The feed structure is composed of four sections which have different width

and the parameters (width/length) of each section are tuned for impedance matching. L and W denote

Which is acceptable for integration into the headset structure. The parameters are: W=45mm, L=45mm,

WI:O.?Smm. W2=0.75mm, W3=0.5mm, W4=0.3mm, L1=7Tmm, L2=20mm, L3=7mm, H=0.5mm,
RzS.Smm_

Figure 2 and figure 3 shows the simulation results of the planar dipole antenna. The radiation pattern

Simulation js evaluated at 3.5GHz and 7.5GHz, which are the center frequencies of the bandwidth for

e
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which we design the antenna. From the simulation results, it can be shown that the return loss

characteristic is satisfied in two operating bandwidths based on the simulation results, and there are

null points on E-plane patiern at the z-axis direction (6=0°/180°) while its H-plane radiation p

almost omni-directional (slightly distorted due t© the effect of ground plane).

3. PROPOSED ANTENNA STRUCTURE

For a BAN application, an antenna of omni-directional radiation is strongly required because the

attern 18

relative position of mating equipments is not deterministic. For this application, the above typical

dipole antenna can be a good solution, because of its simple structure, easy fabrication, and almost

omni-directional radiation pattern. However, its usage is somewhat li

mited because null points exist at

the z-axis direction. For example, if the receiver is placed in the z-axis direction of the transmitter, the

received signal level strongly i weakened due to the radiation null of the transmitting antenna.

To reduce the radiation null at the ,-axis direction, the modified structur¢ of a planar dipole antenna 1s

proposed by folding the typical planar dipole antenna structure. Because the radiating current flows

along the edge of the radiating patch, the direction of current flow is distorted. Using the p

roposed

structure, the new current element normal to the z-axis direction, which is the radiating component at

the z-axis direction, 18 generated and the radiation null in the direction is reduced. And, because this

antenna structure is in echelon, it is easy to

headset is used.

integrated within a headset when we use the exterior ofa

The proposed antennd structures are illustrated in figure 4. The radiation patterns of the antennas from

EM simulation results are shown in figure

5 and 6. The geometric-al parameters of the antennas are

same to those of the above planar dipole antenna. From the result, it can be shown that the

radiation is getting omni-directional as the

E-plane

folding angle is increased and the variation of radiation

pattern at 7.5GHz according 10 the folding angle :s more distinct than at 3.5GHz. In contrast, the

H-plane radiation pattern is almost same irrespective of folding angle at both frequencies. However,

the larger the folding angle is, the worse the

input matching characteristic 1s.

The variation of radiation pattern is also influenced by the folding position offset from the feed point.

The simulation results for different offsets with 457 folding angle are shown in figure 7 and 8.

cases, the E-plane radiation is getting omni

above simulation, the variation of radiation

pattern at 7.5GHz is more distinct than at 3.5GHz,

H-plane radiation pattern is almost invariable.

4. CONCLUSION

The new antenna structure for the WBAN

In these

_directional as the folding offset is reduced. Similar 10 the

and the

multimedia application is proposed and investigated. This

antenna makes the more omni-directional radiation pattern than a planar dipole structure, because the

new components of radiation current which make the radiation at z-axis direction is gencrated by

folding the antenna with a proper offset and angle. This antenna is composed of w0 circular r

patches and designed for 3-4 GHz and 7~-8
radiation pattern is getting omni-directiona

offset is reduced.

GHz. From the simulation results, it can be shown

| as the folding angle is increased or the folding

adiating

that the - i

position
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(a) front view (b) back view

Fig. 2. Return Loss characteristics of a Planar Dipole
Fig. I. Planar Dipole Antenna
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Fig. 3. Radiation Pattern of a Planar Dipole Antenna
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Fig. 4. Proposed antenna structure
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Fig. 5. E-plane Radiation Pa
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Fig. 6. E-plane Radiation Pa
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Fig. 7. E-plane Radiation Patte
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n Pattern of the proposed Antennd at 7.5GHz with different folding position offsets

Fig 8. E-plane Radiatio
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ttern of the Proposed Antenna at 7.5GHz with different folding angles
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