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Objective

SP0O-2510 Mid CBF AAO0.5 Signal Chain Testing

Demoing KR1: Tests executed to determine the accuracy of the resampling and delay tracking
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https://jira.skatelescope.org/browse/SPO-2510

Test Setup

/ Built -In Test Environment \

\

Resampler / POL-X

/ Mid.CBF Correlation Datapath, 1 Receptor, 2 Polarisations.

Delay-Tracker

Resampler/ POL-Y

Delay-Tracker
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Delay-Tracker
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Gaussian noise is duplicated to both polarisations.

Different delay models are applied in the 4 Resampler-Delay-Trackers.

Correlator computes the cross correlation between the two polarisations (X*Y).

Visibilities are captured and analysed to determine if the delay models are accurately applied.
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What do we expect?

Two polarisation signals to be 100% correlated.

The complex cross-polarisation visibility to have a phase proportional to the relative delay and frequency:
I.e a phase ramp across the spectrum where more phase offset at higher frequencies for a constant delay.

The delay added in BITE can be reversed by delay removed in the correlator.
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File Edit Selection View Go Run Terminal Help
’LORER

> OPEN EDITORS 3 unsaved
> TESTING [SSH: MDA]
» OUTLINE
Mi Talon MVP Bitstream Hardware Testing
M+ FPGA bitstream
ms Test Configuration Data
v msConfigure the Enviroment
msSetup Pyro Comminications
m¢ Check Talon Board Health
» msConfigure Test
» M¥Config 100Gb Ethernet
msEnable BITE Serial loopback
m+Talon Demonstrator Correlator AA1 Firmware Configuration
» M#VCC Processing
ms Wideband Input Buffer
M+VCC Channeliser
M4 Circuit Switch
» miFrequency Slice Transport
M Packet Stream Repair
mMiFrequency Slice Processing
M+ 16k Fine Channeliser
miCorner Turner
M+ Correlator
m+Mid Term Accumulator (Correlator)
m:Long Term Accumulator
msVisibility Transport
M4 SPEAD Packetiser
ms Visibility Packet Routing
v M+Run Test
M Reset Counters
ms Configure SPEAD Receiver
» M#Start Test
» m¢Resampler/Delay Tracker
m+Wait For histograms to all finish receiving data.
M:Stop resampler/Delay trackers

M¢Plot Histograms

m: Terminate the SPEAD streams with a heap containing an end_st...

M4 Plot Timestamps

v msCheck Ethernet Packet Counters

ms Check that packets were transmitted by BITE, and received on...

> TIMELINE

X SSH:mda ¥ cip-1262-test-against-rxpu* < % @O0AO0 W2 GitGraph
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Demo ...

testing [SSH: mda] - Visual Studio Code - @ test_with_spfrx_execute.ipynb 2 o 8

test_with_spfrx_configure.ipynb M @ test_with_spfrx_execute.ipynb M @ test_with_spfrx_analysis.ipynb M @

f-signal-verification > hardware_tes notebooks h_spfrx_execute.ipynb > msConfigure Test

+ Markdown [> RunAll == Clear Outputs of All Cells O Restart | [ Variables = Outline - B, .venv (Python 3.8.10)
0.7s Python

Talon Demonstrator Correlator AA1 Firmware Configuration

TALON-DX-TDC-CORRB12 AA1 Correlation Release
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Cross-polarisation Correlation Spectrum, with ALL relative delays.
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Magnitude (relative)

BITE Delay + Delay Tracker Delay => Corrected Delay (zero phase)

Cross-polarisation Correlation Spectrum, with -8.171 + 0.000 = -8.171 ns relative delay.
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XY magnitude (-8.17+0.00=-8.171ns)
® XY_expected_phase (-8.17+0.00=-8.171ns)
XY_phase (-8.17+0.00=-8.171ns)
= XY _phase_error (-8.17+0.00=-8.171ns)

Magnitude (relative)

Cross-polarisation Correlation Spectrum, with 0.000 + 8.171 = 8.171 ns relative delay.
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XY_expected_phase (0.00+8.17=8.171ns)

XY_phase (0.00+8.17=8.171ns)
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