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Abstract

Ultra-wideband time domain antennas as the terminal device to realize the ultra-wideband radio
system and high-power microwave system pulse radiation, which directly affect the performance of
the whole system. Different from the conventional carrier signal communication antennas, the time
domain pulse antennas must have short pulse wave radiation capability and good waveform fideli-
ty. Thus, this paper introduces a miniaturized, dielectric sleeve-loaded biconical time-domain pulse
radiation antenna with an operating bandwidth covering 1.7~40 GHz. Compared with the tradi-
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tional biconical antennas, the operating bandwidth is extended and the structural stability is en-
hanced. The basic principle of biconical antenna is introduced, and the antenna structure is mod-
eled and analyzed by the electromagnetic analysis software CST Microwave Studio. The antenna is
fabricated and measured. The simulation results and measured results show that the VSWR of the
antenna is less than 2.5 in the band range, the H-plane frequency domain pattern and the time do-
main pattern have good omnidirectionality, and the fidelity of the short pulse signal waveform is
greater than 90% in the range of 20°~160° in the E-plane.
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Figure 1. The theoretical model of biconical antenna
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Figure 2. The designed antenna structure
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Table 1. Parameters of antenna structure (unit: mm)
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15.8 9.0 5.0 1.2 26.2 5 2 48.4 2.94

Figure 3. Fabricated antenna prototype
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Figure 4. VSWR of antenna
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Figure 5. Frequency domain radiation pattern (a) 2.0 Gz; (b) 18 GHz
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Figure 6. Measured result of the antenna gain
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Figure7. Comparison of the excitation waveform and the received
waveformat the H-plane
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Figure 8. Time domain radiation pattern (a) H-plane; (b) E-plane
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Table 2. E-plane waveform fidelity factor
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