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Fringe field Hall probe feedback is too noisy.

1 New Versions

The following new versions have been generated:
	SYSTEM
	Hardware
	FPGA
	Software

	Scanning Controller Gateway Server
	PC
	
	

	SGCU controller
	A500
	
	

	RCU controller
	A500
	
	

	FCU controller
	A500
	
	

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS readback
	M10
	8.1.25
	3.1I

	Magnet field readback
	H10
	8.1.25
	3.0D

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	
	

	Dosimeter for IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	Rabbit
	
	


2 Requirements
The feedback of the fringe field Hall probes is too noisy to apply a clinically relevant safety check. The thresholds on this check are supposed to be calculated based on an expected magnetic field difference leading to position error outside of position accuracy requirements. Such thresholds cannot be applied as can be seen on the figure in attachment. A filter should be investigated.
Presently, a single sample (acquired at 100kHz) is taken for each timeslice. Since the signals have high frequency noise, the resulting readback is also noisy. To improve the signal integrity, the H10 should average the signal across the entire timeslice. This technique should also be applied to all M10 devices involved with the SMPS readback in order to improve these signals.
3 Changes Made
The FPGA firmware was modified for all H10 and M10 devices. The units return the integrated ADC values since the last read as well as the sample count. Since the units are read at the start of each timeslice, the returned values represent the average value taken over the last timeslice.
4 Tests
Trajectory maps were run with the H10 and M10 readbacks looped back on the respective SMPS commands. The data was analyzed and all readbacks were found to be correct. The signal noise was reduced for all H10 and M10 readbacks.
Further tests are pending development of full automated test.
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