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Fly. 5: Frequency conversion by rotating FFT bins.
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Hg. 6: Recelver hardware architecture for Minerva SDR.
In many SDR architectures it is com- to the time domain much further down the

mon to swap to the frequency domain to processing chain. This master FFT can
do some filtering or similar and then swap be stored in memory and used to create

back to the time domain. This process multiple receivers.
tends to be very processor hungry, es-

This is a very neat solution but there

overlapping blocks. Although this causes
a few aliasing problems, these are easily
corrected later in the process. Building the
master FFT for the entire frequency range
of the SDR demands a lot of FFT points
and the example case used a 122.88MHz
sample rate and required a million-point
FFT. Having built the master FFT, the next
problem was how to frequency shift the
wanted signal down to baseband or OHz,
which is in the centre of the FFT. The
solution was to simply to rotate the FFT
data bins, Fig. 5. You can only rotate in
exact bin sizes so if the bin size was 3kHz
you have to rotate the FFT in 3kHz steps.
This translates to only being able to tune
in 3kHz steps but this is another problem
that has a solution later in the process.
There Is still a lot of data to process, but
this is being handled by utilising the PC's
graphics card.

The evolution of fast-moving 3D gaming
environments has driven the availability of
low-cost, powerful graphics card that are
packed with parallel processing cores. It
is not uncommon to have over 200 cores
in the current generation of cards. These
cores are ideal for processing large FFTs,
The HPSDR team have been working hard
on this project because it enables the use
of much simpler and cheaper transceiver
hardware. I've shown the new DFC
hardware architecture in Fig. 6. Although
it still includes an FPGA, this is only
required to transfer the data from the ADC/
DAC to the PCle bus. This functionality
is a standard feature in FPGAs so it only
requires a few lines of code in a smaller
and cheaper device. This new architecture
is being progressed by the HPSDR
team under the project name Minerva,

pecially if you want to change the entire have been several technical problems to The development is well advanced and
captured spectrum. Phil’s proposal is to overcome to make it viable. The first was the team are currently experimenting

run one big conversion to the frequency a processing problem because it's not with prototype boards. If you'd like to
domain at the beginning of the process possible to continuously process/store all understand more about the challenges of
and then do as much processing as pos- the incoming ADC data. The answer was this new architecture, | recommend you
sible in that domain, only changing back to process the incoming data stream in watch Phil's excellent video.
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