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YFORD 2-PAD — Current Status
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) OXFORD Hierarchical Structure
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XFORD iBOB design
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OXFORD Beamforming Block
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oxFORD BEE2 design
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) OXFORD XAUI Synchronisation
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oxFORD XAUI Synchronisation
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) OXFORD Current Measurements 4x1

2PAD: delays between 4 analogue Relative delays across band for
channels (D. Price & S. Schediwy, 4 2PAD channels
2009) (Price & Schediwy, 2009)
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) oxrorp Calibration

X(w) = e?
Y(w) = X(w)e'®

Correlation:
Y*X = IX I 2a-i0

Beam forming phases are modified
with the phase of the correlation Y*X
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OXFORD Calibration
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oxrorD Calibration
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OXFORD Calibration

Hierarchical Calibration at board level?

Data Capture
&
Visualisation

. Correlate 4 Beamlets
Correlate 4 inputs
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#) \wrorp Current Measurements 4x1 &
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) OXFORD First Measurements 4x1

Anechoic vs Field Beam
Uncalibrated
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) oxrorp Hierarchical Beamforming

The Bandwidth problem

Data Capture
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Hierarchical Beamforming: The Bandwidth problem

Solution 1: Upgrade Hardware

4 x 10GbE outputs

Virtex 5: Approx 2x
DSP resources of VIIP
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) oxrorp Hierarchical Beamforming

Hierarchical Beamforming: The Bandwidth problem

Solution 2: Change Architecture
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&) oxrorD 2PAD & the SKA

2PAD is a modular test bed
It is OBVIOUSLY not a mini-SKA!

Currently have digital beams, can now begin playing:

- 15t stage analogue beamforming? (cf EMBRACE)

- New Beamforming/Calibration Architectures/Algorithms
- New digital hardware — Custom FPGA boards/ASIC

- Something else...?
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) O rorp 2PAD & the SKA

The Balance of Power...

SKA demands < 1W per signal chain
2PAD: >5W (Digital only)

2PAD: 500mW for ADC (inc. interface)

High speed 1/0 is a significant power consumer
(and does not follow Moore’s Law)
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OXFORD Future Work...
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