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Abstract: This paper discusses the development of a dual, broadband antenna,
designed to be used for a compact sensor with total size no more than one cubic
centimeter (1 cm’). The antenna specifications require more than 100 MHz
bandwidth at 2.4 GHz and more than 1 GHz bandwidth at frequencies higher than
6 GHz. The 2.4 GHz radiation is used for the downlink, control data reception,
and the wideband radiation is used to support the high data rate transmission to
the sensor reader (uplink). A novel folded dual monopole antenna is presented
that meets the sensor requirements. It is printed on two faces of a one cubic
centimeter box. On one side a “fat” monopole is implemented successfully for the
wideband operation and on an adjacent side a folded monopole operates
effectively at 2.4 GHz. Both monopoles use the same, common feed line. The
sensor IC is embedded inside the 1 cm’ cube.

I. Introduction

As the use of wireless sensors is spread in every-day life there is a constant need
for customized antennas to meet very specific radiation or communication
requirements. Many of the constraints are associated with the size limitations.
Especially when the required antenna operates in relatively low frequency, or
when broadband operation is needed the size reduction can be a challenging task
for antenna designers. Recent fabrication techniques and novel materials [1] have
allowed the implementation of folded [2] or conformal [3] non planar antennas.
Such antennas are used for RFID or sensor applications [4]. In several cases the
implementation of wideband conformal antennas results in relatively large
antennas [5]. The antenna proposed in this paper is designed on two 10mm x
10mm boards of Rogers RO4003, which form a ninety degrees angle. On one face
a folded monopole in meander shape radiates at 2.4 GHz and on the adjacent face
another printed monopole radiates starting at 6 GHz in a bandwidth that exceeds
the one GHz specification. The dual broadband antenna performs satisfactory in
both bands and at the same time its size fits on the surface of a one cubic
centimeter box as a result of an ultra compact design.

IL. Antenna Design
The proposed antenna was designed on two 10mm x 10 mm, 0.78 mm thick
Rogers RO4003 material (g~3.38, tand=0.0027). The two substrates form a

ninety degrees angle and are mechanically connected as can be seen in figs. 1 and
2. An IC is embedded inside the resulted 1 cm® cube. The antenna is microstrip-
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