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A Study on Wideband LC Oscillator Using Fat Dipole Antenna
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Abstract

In this paper, a wideband LC oscillator which is composed of a high voltage switch and a fat dipole antenna was
designed and radiation characteristics are analyzed. A Marx generator was used as a high voltage pulse generator of
the proposed wideband LC oscillator and 90° corner reflector was used to obtain high directivity. According to simu-
lated and measured results, 3 dB bandwidth of high voltage switch without fat dipole based on the received power
is about 9 %( 4,=0.7 m) and bandwidth is about 30 %( A;=1 m) by using the LC oscillator containing high voltage
switch and fat dipole. Consequently, fat dipole affects not only radiating power but also operating frequency and
bandwidth of the LC oscillator. This study will be useful to determine operating frequency and radiating power when
we design LC oscillator which uses a high voltage switch and a fat dipole.
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Table 1. Classification of IEMI based on frequency

bandwidth.

Band type Percentage bandwidth | Bandratio
Hypoband <l % <1.01
Mesoband 1 %<pbw <100 % 1.01<br<3
Sub-hyperband | 100 %<pbw<1634 % | 3<br<10
Hyperband 163.4 %<pbw <200 % br>10
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Fig. 1. Block diagram of wideband LC oscillator.
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Fig. 2. Equivalent circuit model of wideband LC osci-
llator system.
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Fig. 3. High voltage switch and antenna structure.
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Fig. 4. Electric field and surface current of high vol-
tage switch.
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