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Printed microstrip antennas are widely used in phased array applications due to their 
advantages of being small, lightweight, high efficiency and ease of installation. Among 
the most widely used printed antennas used in phased array systems are printed dipoles 
and printed quasi Yagi antennas. The second type consists of printed dipole with a 
rectangular director element and fed by microstrip feed line through microstrip-to-
coplanar strip transition. In this paper, the printed dipole and the director is replaced by a 
printed bow-tie, with expectation of bandwidth and gain improvements because printed 
bow-tie antennas are planar-type variations of the biconical antenna that has wideband 
characteristics. Moreover, the radiating area of the bow-tie is larger than that of the 
dipole, therefore gain improvement is expected. The simulation and analysis for this new 
antenna are performed using the commercial computer software package, Ansoft HFSS, 
which is based on the finite element method.  Measurements of the return loss and 
radiation pattern are also conducted.   

The proposed antenna is printed on Rogers RT/Duroid 6010/6010 LM substrate of 
thickness 25 mil. The antenna geometry and parameters are shown in Fig. 1 while the 
measured and simulated return loss for (W1, W2, W3, L1, L2, L3, L4, S) = (0.6, 0.3, 7, 
9.9, 4.0, 1.7, 1.7, 2.1, 0.2 mm) are shown in Fig. 2. According to the measured return 
loss, this new antenna is operating from 6.7 to 12.5GHz with 60% bandwidth. The 
computed gain is 4.15dB while the gain of the corresponding quasi Yagi antenna is 
3.11dB. The gain of two elements of this antenna is 7.5 dB while the corresponding gain 
of the quasi Yagi antenna is 5.4 dB.  It is also worth mentioning that the coupling 
between elements for a linear array of these antenna elements is about 5 dB less than that 
of the corresponding configuration based on printed dipole and the radiator antennas. 
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    Fig. 1. Antenna geometry.    Fig. 2. Measured and simulated return loss. 


