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The project focus is to assemble a prototype which 
uses a Software Defined Radio (SDR) running 
specified software in a host computer to replicate 
the behavior of an expensive oscilloscope 
and reduces the cost of envelope detection.
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Prototype High Power Tuning

Detailed Block Diagram

The NHMFL works with Nuclear Magnetic 
Resonance (NMR) for research purposes to 
determine the structure of a range of molecules.
An SDR is a communication system that can be 
used to measure Radio Frequencies (RF).
Functionally, the prototype must demonstrate the 
envelope of incoming and reverse RF signals 
coming from the NMR probe.
A Bidirectional Coupler is used to sample small 
amounts of input signal power for measurement 
purposes and is connected to the NMR probe to 
feed out an RF signal to the SDR for analysis.

Figure 1. NMR probe & Bidirectional Coupler (left); 
Adalm-Pluto SDR (right)

Figure 2. Block diagram demonstrating signal flow of all inputs, outputs, and internal signals of the system in addition to all 
included internal components, and external hardware
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Figure 3. Bird’s eye view of prototype with a single 
SDR and an Arduino Due but no lid or second SDR

Figure 4. Result of tuning the high-power reverse RF 
signal coming from the probe

Successfully projected the sought RF signals on an 
oscilloscope from pin points that are directly on 
the PCB of the Pluto SDRs.
Displayed RF signals on a lab monitor.
Finished prototype shell for all final components 
with in and out ports. 
Correction of two SDR coupling implementation.
IIO Oscilloscope display software operating with 
sought frequency of up to 800 MHz, sampling rate 
of 11 MSPS, and  resolution better than 8 bits.
Took RF signals from real and imaginary voltages
and converted them to a primary voltage for  
display.


