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Background

• Nuclear magnetic resonance (NMR) is a phenomenon that 

occurs when the molecules are placed under a strong 

magnetic field.

• When applying the radio frequency to the molecule, its nuclei 

will enter an excited state. As the nuclei relaxes from the 

agitation, voltage is induced in a coil surrounding the sample 

which can then be measured.

• The measured voltage can then be used for particle analysis 

where the properties of a sample under analysis could be 

understood.

• For example, the NMR data from the analysis of a fuel sample 

can be used to identify its hydrogen deposition. From this, the 

combustibility of the fuel can be determined.

Methodology

• The digital to analog converter on the FPGA sends a 

sinusoidal waveform at 20-30 MHz in specific timings to agitate 

the sample. The trigger delay between the initial and following 

waveforms being sent is half of the delay between the rest of 

the waveforms being sent.

• The ZMOD1410 Analog to Digital Converter collects the Free 

Induction Decay response signal from the NMR sample. A 

scatter-gather engine sends the samples from memory to a 

host computer.

Objective
• The current NMR setup is expensive and cumbersome to be 

brought outside of the lab for in situ testing.

• Develop a system that is more compact and less 

expensive  while preserving or improving the original 

implementation's performance.
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Conclusion and Future Plans

• Due to the difficulties imposed by the Eclypse-Z7 involved with 

Linux applications; we plan on using the Red Pitaya FPGA 

moving forward.

• The Pitaya have similar specifications in comparison to 

the Eclypse-Z7 such as both boards being powered by the same 

Zynq SoC.

• The Pitaya offers several other advantages over the Eclypse-Z7, 

such as a smaller form factor, more flexible sampling rates for 

data acquisition, and more extensive documentation.
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