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I. INTRODUCTION

This study reports on the results obtained from an experiment with a lumped

capacitive Nonlinear Transmission Line (NLTL). The NLTL can produce RF signal

from a pulse generator.

Possible applications of NLTLs: RF Generation, Alternative for High Power

Transmitter ( SSA / TWT), Synthetic Aperture Radars (SARs), Plasma Heating

System , Medical Treatment (Electromagnetic Waves), Battlefield

Communication Disruption, Ground-penetrating Radar (GPR).

II. NLTL THEORY

When applying a pulsed signal to the input of the line, the capacitance of the diode 

decreases as the pulse voltage increases. 

Propagation Velocity       Characteristic Impedance      Oscillation Frequency

where C(V) is the variable capacitance at the voltage applied and L is the

inductance of each section.

III. EXPERIMENT

The experiments were performed on a 20-section capacitive NLTL with linear

inductors of 100 nH and SVC236 varactor diodes.

IV. LT-SPICE MODEL

V. EXPERIMENTAL RESULTS AND SIMULATIONS

The time and frequency responses of the simulation and experimental

measurements at the 50 Ω resistive load.

The time and frequency responses of the measurement of the RF signal captured

by the receiving antenna.

VI. CONCLUSION

The measurement results and simulations showed that the oscillation frequency

remains practically the same (230 MHz) for a 50 Ω resistive load and using an

antenna as a load. The number of oscillations and the width of the RF pulses have

not changed for both cases. The development of an amplifier circuit (APEX PA98)

allowed the injection of an input signal with sufficient amplitude so that the

maximum linearity of the varactor (SVC236) was achieved. The simulations and

experimental data showed a good agreement and the RF pulses have been

perfectly transmitted and received by the Double-Ridged Guide (DRG) Antennas.
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