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PRS20125 – Miscalculation of the offsets when performing calibration
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
	
	3.29

	NECU
	A500
	
	4.01

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	
	

	Dosimeter for IC1/IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	A30
	
	


2 RequirementsDescription is currently collapsed. Click to expand. 
A bug presently exists regarding the calculation of the I3200 offsets generated while using the <writeOffsets> command from the server command window. The present design collects data acquired during a no-beam map of sufficient duration so that the average noise can be computed. The integrated data is divided by the number of time slices in the scan to produce the average value. The problem is that the I3200 strips are integrated starting with entry into the Layer Prepared state, according to the requirements for this signal. This adds an unknown amount of charge, depending on how fast the Scanning state is started. The F100 offset calculation does not have this problem since data is used from the database uploaded to the SC after the scan (data for individual time slices are used).
3 Changes Made

3.1 Scan State Data Collection

For scan state offsets when the 4-20 ma chain is active, data will be collected by the FCU in the usual manner by commanding a no-beam scan. At the very beginning of the scan, the present value of the I3200 integration will be recorded. At the very end of the scan, the initial values will be removed from the integrated values to yield the charge collected during the scan only. The FCU shall then compute the average current by dividing the total integrated charge for each strip by the data collection time. This data set is maintained at the end of each and every scan.

3.2 Recording Offsets

Offsets are recorded upon user request in the usual manner by typing in <writeOffsets> in the SC console (FACTORY mode). Upon receipt of this request, the server will retrieve all offsets as presently stored in the FCU and NECU using the following new command to the FCU and NECU:

// Command

enum ControllerCommand

{

// … other commands

_CMD_GetI3200Offsets = 0x62

};

// FCU offsets
struct OffsetsI3200FCU
{

float32 xOffset[32];

// Strip currents for X axis (IC2)
float32 yOffset[32];

// Strip currents for Y axis (IC3)
};
// NECU offsets
struct OffsetsI3200NECU
{


float offsets[32];


// float
};
Upon successful validation, these offsets are recorded in a file named fcu_i3200_offsets.bin for the FCU and necu_i3200_offsets.bin for the NECU. This file will not be user editable. An interactive command switch will be added to the FACTORY mode SC console which allows output of these offsets to the console, or a specified ASCII file.

3.3 Applying Offsets

The Gateway Server is in control of when offsets are applied by the FCU. This occurs after a successful <writeOffsets> command, when the SC runs through the INITIALIZING state. 
4 Tests
 The offset calibration sequence was executed for both the FCU and the NECU, where large offsets were applied using the triangle generator for the I3200. After offset subtraction, the baseline for all channels showed bipolar noise around zero, proving that the offsets were correctly subtracted.
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