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PRS20400 - Beam Absence for F100.
1 New Versions

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

	Scanning Controller Gateway Server
	PC
	
	3.8a

	SGCU controller
	A500
	
	1.23

	RCU controller
	A500
	
	2.14

	FCU controller
	A500
	
	

	NECU
	A500
	
	

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	6.2.14
	4.1C

	Dosimeter for IC1/IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	A30
	
	


1.1 Requirements

Presently the system outputs beam absence signals to indicate the absence (or presence) of beam in the treatment room. This system employs two M10 devices located in the MCR, one controlled by the SGCU and the other by the RCU.

When systems with more than one room are deployed, the existing system will not be able to monitor more than one room at a time, violating the safety requirements of the system.

The new design uses the two F100 devices that are used to monitor the integral planes of IC2 and IC3. As the F100 monitors the dose it will synthesize the appropriate beam absence signal and transmit this to the system.

1.2  Design
1.2.1 Algorithm

The beam absence should go down (0V = beam presence detection) as soon as the dose rate goes above a configurable threshold (beamDetectionLevel) and should remain down as long as the dose rate goes above this threshold within a configurable timeout (beamDetectionTimeoutUp).
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At the end of this timeout (without any other appearance of beam above the detection level), the beam absence will return to its high position (24V).

1.2.2 Setup

A setup parameter has been added to the sc_setup.xml file in the <systemparameters> node that is used to select/deselect the legacy M10 method:

  
<sgcuRcuBeamAbsenceDetection value="0" />

	Parameter
	Description

	sgcuRcuBeamAbsenceDetection
	Enables the legacy SGCU and RCU detection. This will be done in addition to the F100 detection. When this value is set to 1, the system will require that the additional M10 connected to the RCU be present.


The following parameters have been added to the <room> node to setup the F100 beam absence detection:

      <beamAbsenceDetectionLevel value="5e-9" />

<beamAbsenceDetectionTimeoutUp value="0" />

<beamAbsenceDetectionTimeoutDown value="0" />

	Parameter
	Description

	beamAbsenceDetectionLevel
	The beam current in Amperes where transitions occur.

	beamAbsenceDetectionTimeoutUp
	The time in milliseconds where the dose must be below the beamDetectionLevel before the beam absencse signal is transitioned to the active high position.

	beamAbsenceDetectionTimeoutDown
	The time in milliseconds where the dose must be above the beamDetectionLevel before the beam absencse signal is transitioned to the inactive low position. Note that this parameter is nominally set to 0 to match the described algorithm. This parameter could be used if hysteresis is desired in each direction.



1.2.3 Sampling

Samples are averaged in the F100 using a 100 microsecond window. This prevents transitions caused by high frequency noise. 
1.2.4 XF03

The XF03 replaces the XF02 in order to provide the additional logic signals out to the system. The design shown in Figure 13 below also adds the DCEU functionality.
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Figure 13 - XF03 Schematic

1.2.5 F100 Commands

A new F100 command is added that selects the beam detect threshold level and the hysteresis up and down time. This function has the syntax:

int DEVICE_ConfigureBeamDetect_CMD(level, timeUp, timeDown)


float32 level – the threshold where the 


uint32 beamDetectionTimeoutUp – the hysteresis time in ms for the up transition


uint32 beamDetectionTimeoutDown – the hysteresis time in ms for the down transition
1.2.6 F100 FPGA Firmware

The FPGA of the F100 will implement the actual beam presence logic. A standard register interface to the on-board PIC will be used.
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