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PRS20403 – Nozzle Entrance Control Unit (NECU) for IC1
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
	
	

	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
	5.3.18
	4.0E

	Ethernet communications
	A30
	
	


2 RequirementsDescription is currently collapsed. Click to expand. 
The NECU is a fourth optional controller that exists in the main control chassis. Its main purpose is to monitor the IC1 ionization integral pads and strips, and perform a position and width calculation. The main differences between the NECU and the FCU function will be:

· Instead of 2x32 strips there will be 2x12 strips

· Only one I3200 will be connected

· No threshold checks will initially be performed

· The controller can optionally be placed in the 4-20 ma chain. Only the beam enable/enabled interlock will cause this chain to be broken by the NECU is so connected.

Five integral pads will be monitored, and additional calculations involving these signals will be performed
3 Changes Made

The NECU will be treated in the software in much the same way as the other three controllers. It will implement the standard controller state machine, accept and execute trajectory maps, record and transmit data, and report errors. Initially there will not be any threshold checks, but the basic architecture will be available for future expansion.

3.1 I3200 Rev3

A new version of the I3200 has been created for the NECU that is capable of outputting up to 2000V to bias the ion chamber. This new hardware requires new versions of the FPGA and PIC code.
3.2 SC Configuration Files

The NECU is treated the same as other controllers. An entry must be made in the IBASystem.xml file to set the controller address:

<loopcontroller type="IBA_NECUController" name="NECU_1" ip="192.168.100.195" port="100"

The NECU valid version must be declared in <IBAVersion.xml>:

<devicetype board="FCU" boardType="210">

  <compatible>

    <device>3.25</device>

    <fpga>2.7.38</fpga>

  </compatible>
Finally, the NECU presence must be declared in <sc_setup.ini>: 

NECU=1

3.3 Hardware Architecture

The NECU controller is the standard A500-R5T5-IL that is used for the SGCU, RCU, and FCU. A single I3200 is attached to loop #1 at address #1.
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3.4 I3200 Channel Assignments

Channels on the I3200 are assigned as follows:

	Channel
	Name
	Purpose

	1-12
	Strips X
	X-axis strip current monitor 

	13-24
	Strips Y
	Y-axis strip current monitor

	25
	Central Pad
	Central integral pad

	26-29
	Quadrants
	Quadrant integral pads

	30-32
	Unused
	Not presently assigned


3.5 Submap Data Structures

The following submap data structures are defined for the NECU.

// Slew format

struct SlewFormat

{


unsigned int typeAndChecksum;

// Type[uint16]    Checksum[int16] 


unsigned int count;


// Count[uint16]   Reserved[unit16]

};

// Segment format

struct SegmentFormat

{


unsigned int typeAndChecksum;

// Type[uint16]    Checksum[int16] 

};

// Spot format

struct SpotFormat

{


unsigned int typeAndChecksum;

// Type[uint16]    Checksum[int16] 


unsigned int count;


// Count[uint16]   Reserved[unit16]



};

The only information that is needed is the submap type and duration; no threshold checks are currently defined.

3.6 Scan Database 
The following structure of data is collected each time slice by the NECU:

// Database format

struct DatabaseFormat

{


unsigned int xyPosition;

// int16+int16 - X(low)/y(high) positons x1000

unsigned int xyWidth;


// int16+int16 - X(low)/Y(high) widths x1000

float dosePadTotal;


// float – total dose across all integral pads


float xDoseStripTotal;


// float – total dose across all X strips 


float yDoseStripTotal;


// float – total dose across all Y strips 


unsigned int errorAndChecksum;
// int16+int16 – Error data(low)/Checksum(high)

};
3.7 The Asynchronous Data Structure

The following data structure is used to transmit data asynchronously to the SC.

#define NECU_STRIP_CHANNEL_COUNT 12

// Data for each axis

struct DataAxis

{


unsigned int count;



// The message counter


unsigned int overrange
;


// Over range bits for each channel


float dose;




// Accumulated dose over all strips

float doseRate;



// The dose rate


float doseStrip[NECU_STRIP_CHANNEL_COUNT];
// Dose on each strip

int position;




// Position CoG x1000

int width;




// Beam width x1000
};
// Common controller status to be transmitted with asynchronous messages

// Every element is 32 bit.

struct Data

{


Controller::AsyncMessageType type;

// The message type ((_ASYNC_Status)


ControllerStatus status;


// The controller status


float padDoseTotal;



// Dose sum of all pads

float padDoseCenter;



// Center pad

float padDoseQuadrant[4];


// Quadrant pads


float padRatio;



// Ratio between central pad and quadrants


NecuDataType dataType;



// Data type (same as FcuDataType)




DataAxis dataX;



// X axis data

DataAxis dataY;



// Y axis data

};
3.8 RPC Interface

Version 1.16 of the RPC interface is implemented.
4 Tests
The following tests were performed for the NECU:
	Test
	Setup
	Observations
	Test Status

	100ms data collection
	Apply 100 nA current to each strip and pad.
	RPC client observes 100 nA for each strip and pad as applied.
	Passed

	Position calculation
	Apply 100 nA current to each strip.
	RPC client observes the same calculated position as the strip number to which the 100 nA is applied.
	Passed

	Width calculation
	Apply 100nA current to adjacent strips.
	RPC client observes the expected width in each case.
	Passed

	Scan data collection
	Apply known triangle pattern to strips and run scan.
	Saved data shows total currents consistent with applied values.
	Passed

	Hardware errors
	Run scan and disconnect I3200 during scan.
	Scan terminates and is properly reported to SC.
	Passed

	Beam enabled signal
	Load trajectory map without loopback connected
	Scanning controller times out on NECU with beam enable error.
	Passed

	High voltage
	Set NECU HV in sc_setup.ini file and initialize.
	NECU achieves preset HV setting as indicated.
	Passed
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