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The concept of interdigital capacitor (IDC) loading has been implemented in printed multi-band monopole anten-
nas, pattern-diversity multiple-input multiple-output (MIMO) systems, as well as traveling wave active antennas
for rocket communication [1]-[3]. While the basic working principle of IDC-loading essentially follows the reso-
nant tank-circuit (“trap”) loading principle [4], the observations in [2] about the impedance-matching points before
and after the fundamental antenna resonance in such IDC-loaded monopoles have limited explanation. In fact,
clear guidelines on the IDC parameters (length, number of indents etc) for realizing generic multi-band/wide-band
antenna arrays/MIMO systems, are very scarce. Also, by tailoring the mutual coupling through near-field energy
manipulation [5], one can envision compact wireless power transfer (WPT) system design for IoTs.

Figure 1. Two-port system comprising of two monopoles with and without IDC-loading (zoomed view shown for
clarity), and corresponding S-parameters obtained via FDTD method.

Therefore, in this work, we critically study the impedance matching and mutual coupling characteristics of IDC-
loaded monopoles using Method-of-moments (MoM) based MATLAB Antenna Toolbox, as well as in-house
FDTD method. The S11 and S22 responses in Fig. 1 illustrate how an IDC etched out from the radiating arm
impacts the impedance matching characteristics of the planar monopole over wide-frequency range. In the ex-
tended paper, we would present new insights into the impact of IDCs on the monopole radiating modes, far-field
patterns, as well as near-field localized/inertial energy distribution in such IDC-loaded antenna systems.
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