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Abstract—The evolution of wireless links and short range 
communications is spread over wide range of frequencies. The 

ever-expanding need to monitor the electromagnetic spectrum 
requires also broad band antennas for indoor use. We present 
here a low observable antenna from 200 MHz to 20 GHz for 

cyber applications. The antenna is omnidirectional with mixed 
(or elliptical) polarization, with gain between -6 dBi to 2 dBi. 

Index Terms—ultra wideband antenna, cyber antenna. 

I. INTRODUCTION  

 

The presented antenna is designed to operate from 200 

MHz to 20 GHz with reasonable matching and omni 

directional coverage at minimal gain of -10 dBi. The antenna 

should be inserted into a limited space of 20 cm x 20 cm x 20 

cm and be located in indoor spaces (offices, factories, agencies 

etc.) without being noticed. The challenge of course is to 

operate in the low frequencies at the given volume. 

 

The design divides the frequency range to two decades 

(200 MHz to 2000 MHz and 2 GHz to 20 GHz). For each 

decade we have built three alternatives and choose the best 

one. Then we have integrated the two antennas together into a 

plastic box with the required volume and made sure that the 

performances were not deteriorated. All antennas have simple 

and intended to low cost production.  

II. LOW BAND 

 The tested antennas were discone (Fig. 1), multi wire 

pyramidal antenna (Fig. 2) and multi wire spiral antenna (Fig, 

3), all of them fitted to volume of 20 cm x 20 cm x 20 cm. The 

best choice was the Discone, also because it is better suited for 

mechanical integration with other antennas. 

  

 
Fig, 1 Discone antenna 200 MHz – 2000 MHz 

 
Fig. 2. Multi-Wire pyramidal antenna 200 MHz – 2000 MHz 

 

 
Fig. 3. Multi wire spiral antenna 200 MHz – 2000 MHz 

III. HIGH BAND 

The tested antennas conical monopole (Fig. 5), 

"carambola" type monopole (Fig. 5) and spherical monopole 

(Fig, 6), all of them with minimal volume. The best choice was 

the Conical antenna. 

 

Fig. 4. Conical monopole antenna 2 GHz – 20 GHz 

IV. COMBINED ANTENNAS   

The two antennas were integrated into a plastic lunch box 

(Fig, 7). The feeds are coaxial SMA connectors at the bottom 

of the box. The radiation properties were hardly changed by 

the presence of two antennas together. 



 
Fig. 5. "Carambola" type monopole 2 GHz – 20 GHz 
 

 

 
Fig. 6  Spherical Monopole 2 GHz – 20 GHz  

 

Fig. 7  Integrated product into an un-noticed plastic box 

 

V.PERFORMANCES 

    Typical radiation patterns in various frequencies (shown in 

Figures 8-9) show the omnidirectional nature of the combined 

antenna. Table 1 shows VSWR and GAIN values at several 

common-used frequencies of interest. 

 

 
Fig. 8. Typical Azimuth cuts in the Low Band of frequencies 

 

 

 
 

Fig. 9. Typical Azimuth cuts in the High Band of frequencies 
 

FREQUENCY             Return Loss              GAIN 

---------------------------------------------------------------- 

200 MHz  -13 dB       -2 dBi 

315 MHz  -4   dB  -1 dBi 

433 MHz  -3   dB  -3 dBi 

740 MHz  -6   dB   2 dBi 

850 MHz  -4   dB  -4 dBi 

868 MHz  -3   dB  -3 dBi 

915 MHz  -3   dB  -2 dBi 

960 MHz  -4   dB   1 dBi 

1350 MHz  -8   dB   0 dBi 

1575 MHz  -8   dB  -1 dBi 

1800 MHz  -6   dB  -2 dBi 

1900 MHz  -5   dB  -2 dBi 

 

2.1   GHz  -6   dB   0 dBi 

2.4   GHz  -10 dB   0 dBi 

2.7   GHz  -12 dB  -3 dBi 

3.4   GHz  -10 dB  -1 dBi 

5.2   GHz  -9   dB  -3 dBi 

5.8   GHz  -7   dB  -3 dBi 

10.5 GHz  -6   dB  -2 dBi 

12.7 GHz  -13 dB   1 dBi 

14.5 GHz  -11 dB   1 dBi 

18.0 GHz  -9   dB   2 dBi 

 

Table 1 Return Loss and Gain values at selected frequencies 

VI. CONCLUSION 

   An Ultra Band antenna, combined from two radiating 

elements, whose typical size at the lowest frequency is 0.13λ 

is presented. The antenna operates at the  range of frequencies 

from 200 MHz to 18 GHz with Return Loss lower than -3 dB 

and minimal gain of -4 dBi. The gain is "absolute" e.g. 

addition of V-pol and H-pol values. The antenna is 

omnidirectional in nature and the Vertical polarization is 

dominant. The full paper will include description of 

alternative and chosen elements, measured data and possible 

extensions of such a product for cyber applications. 


