
Objectives

The objective of the task is to develop a compact and low power ground penetrating radar (GPR) instrument leveraging system-on-chip technology

that can be supported by small rovers or helicopter platforms. The developed GPR is intended to be fully or near-fully implemented with digital circuitry

so that it can be highly reconfigurable based on surface conditions encountered.
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Approach

A custom GPR chip in CMOS system-on-chip (SoC) technology has been designed, fabricated,

and tested which contains an extremely wideband (6GS/s) arbitrary waveform generator,

waveform demodulator and necessary A/D and D/A conversion at high speed. The chip was

integrated with wideband antennas and placed on a small test rover platform where outdoor

subsurface testing was performed.

Significance to JPL/NASA

The demonstrated results enable a GPR system

compact and low power enough to be flown

from a helicopter or commercial rover platform

targeting Mars or Lunar exploration. Additionally

the digital nature allows for the radar

parameters (resolution, bandwidth, wavelength)

to be adjusted in-flight eliminating the need for

detailed a priori knowledge of the sub-surface

being investigated.
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