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A High-Efficiency 2 GHz Balanced Pulse Generator
for Ground Penetrating Radar System
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Abstract

This paper presents a 2 GHz pulse generator in balanced configuration for ground penetrating radar(GPR). In order to improve the
input and output matching, the pulse generator is designed in balanced configuration with 90° hybrid couplers. The designed pulse
generator was fabricated using PCB process. The fabricated pulse generator draws 1 mA current from a 5 V power supply with 27.6
% efficiency. The measured output voltage swing is 3.7 V,, at 100 MHz pulse repetition frequency(PRF). The pulse width is 2 ns
and the input and output return loss is more than 10 dB at the operating frequency of 1.7~2.6 GHz
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Fig. 1. Pulse generator using a distributed amplifier.
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90° hybrid 2 stage 90° hybrid
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Fig. 2. Pulse generator in balanced configuration using a
90° hybrid coupler.
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Fig. 3. Simulation and measurement results.
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Table 1. Comparison of pulse generators.

Ref. [2] | Ref. [7] | Ref. [8] | This work
PRF[MHz] 10 500 1 100
Pulse width[ns] 1.0 0.25 0.38 2.0
Pulse amplitude[V] 45 0.68 0.66 37
Power consumption

[mW] 5 154 19.8 5
Frequency[GHz] 4 7 3 2

Efficiency[ 7 1(%) 10.1 0.94 2.6 27.6

O3 4. AFE G2 7]) AR(E7): 85%80 mm’)
Fig. 4. Photograph of the fabricated pulse generator(size:
85x80 mm?).
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