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0 Introduction

0.0 Scope

The LAT electronics are manipulated by writing values into registers via the LAT Communications Board using the LAT Communications Protocol.  There are 4.38 million configuration register bits on the LAT.   LAT configuration encompasses the whole process of absorbing human input at the GLAST operations centre and using that input to modify the LAT electronics registers.

0.1 Related documents

LAT-SS-00399-02, “LAT Flight Software Specification – Level IV”, A. P. Waite, S. Sawyer.
LAT-TD-00605-D1, “The Tower Electronics Module (TEM) – A Primer”, by M. Huffer.

LAT-SS-00363-D9, “LAT Dataflow Subsystem Specification – ACD-AEM Interface”, by Anon.

LAT-SS-00424-D2, “Calorimeter Front End ASIC – GCFE V5 Design Description”, by W. N. Johnson and J. Ampe.

LAT-SS-00208-D2, “Calorimeter Readout Control ASIC – Conceptual Design”, by W. N.  Johnson and J. Ampe.

LAT-SS-00170, “Conceptual Design of the GLAST Tracker Readout Controller Electronics ASIC”, by J. Olsen.
LAT-SS-00169, “Tracker Front End Readout ASIC Specification”, by D. Nelson and R. Johnson.

LAT-TD-00606, “LAT Inter-module Communications – A reference manual”, by M. Huffer.

GLAST Acronym List.

0.2 Additional Acronyms

LATC – LAT Configuration, the flight software package providing the core of the LAT configuration facilities.

XLX – XML to LATC to XML, an XML parser that coverts XML files into compressed binary files for upload.

0.3 Glossary

LAT component – A configurable piece of LAT electronics, think cookie cutter.

LAT instance – One specific LAT component, one of the cookies.

0.4 Request For Comments

Questions or comments can be emailed to jswain@slac.stanford.edu.  Members of GLAST Flight Software can also post questions and comments as a follow up to the relevant release announcement on SNITZ.

1 Design Drivers

1.0 Requirements

From LAT-SS-00399 section 5.3.4.6

1. The SIU FSW shall configure the LAT power distribution subsystem and the CAL, TKR, ACD and T&DF subsystems by writing the T&DF provided configuration registers.

2. The SIU FSW shall read back and record the configuration of the LAT power distribution subsystem and the CAL, TKR, ACD and T&DF subsystems by reading back the T&DF provided configuration registers.

1.0.0 Registers

For the purposes of this document, the registers of the LAT can be divided into three categories or lifetimes
1. Contextual.  These registers are set by a flight software application or script when the LAT performs a specific task, e.g. value of charge injection DAC during calibration.

2. Static.  These registers are expected to retain the same value for the life of the experiment having been determined before launch, e.g. the delay registers on the TEM.

3. Dynamic.  These registers are expected to change during the life of the experiment and are the primary focus of the configuration software, e.g. the tracker strip trigger and event masks.

All the writable registers are enumerated in the Appendix to this document, along with the XML tag name used by the XLXparser (for dynamic and static registers).

1.1 Bandwidth to Spacecraft

The dynamic configuration data will be periodically updated in response to calibrations, hardware failures and changing physics requirements.  The changes to the configuration will be determined offline and must be uploaded to the satellite.  Upload bandwidth is severely constrained.  It is anticipated that only 240Kbits can be uploaded per contact, and that there will be 3-4 contacts per day
. Furthermore, files generated by the LAT configuration software should be small enough to upload to the LAT in a single contact without requiring additional fragmentation.  Of course, it must be possible to upload the complete configuration in a timely manner
.

The bandwidth constraint forces modularity and compression of the configuration description.  This modularity also provides two nice features.  The configuration can be incrementally updated, e.g. the TKR configuration can be replaced without effecting the CAL configuration, and the modular description can handle a partial instrument during the integration and testing phase of constructions. 

Operational Model

The diagram below illustrated the anticipated usage model for the LAT configuration software.  


The configuration process begins with the specification of an XML description of the desired configuration performed by a human, perhaps with the assistance of a third party (Ground Software) GUI.  The XML file(s) so produced form input to the LAT configuration software, specifically the XML parser provided by the XLX package.  This package uses the LATC API to create binary files for transportation to the LAT.  The segmentation of a configuration into multiple binary files is discussed later.  Up to this point, the configuration software runs on a host system (Windows-x86)
 machine in the operations centre.  Other Flight and Ground Software facilities are responsible for transporting the configuration files to the LAT.

Once the binary configuration files have been made available to the embedded system (VxWorks-PowerPC) they can be read by the LATC package and used to create a list of commands to be sent through the LCB to the LAT.  These commands set the various registers of the LAT electronics to the required values.

The requirements specify that the configuration software should also perform the inverse process.  Again, commands are sent through the LCB and the responses are used to create binary configuration files.  It is possible to configure the configuration software to ignore sections of the LAT that are known to be broken or absent, which should be particularly useful for partially populated test-stands.  The binary files are transported from the embedded system to a host system, probably via the SSR for the production system.  Once on the ground the contents of the binary files can be access using the LATC API.  In particular, the original configuration can be recreated from the original binary files and then compared with the configuration read back from the LAT.  It is anticipated that a combination of third party analysis tools and human intervention will result in modifications to the XML configuration files.

It should be clear from the above operational model that the authoritative copy of the LAT configuration resides in the human-readable XML files that act as input to the configuration system.  The binary configuration files are used for transport and caching on the LAT.  What is not clear from the diagram is that configuration segmentation is not necessarily the same for both sets of files.   This will be explored in greater depth below.

A more compact summary of the dataflow through the LAT configuration software is given below. 


1.2 Data segmentation

The XML representation of the LAT configuration can be segmented in any manner that the users find helpful.  The most likely segmentations are along sub-system lines or by tower, but it really doesn’t matter.  The XML parser within XLX reads one or more XML files sequentially
 and creates a single, possibly partial, configuration.  The segmentation of the binary files is defined within LATC.

First, static and dynamic registers (see section 2.0.0) are separated into different files.  There is at least one file for each LAT component that has one or more instances specified.  Finally, a maximum file-size can be specified which may result in further segmentation.  The complete list of binary configuration data files is entered into a configuration master (text) file.  It is possible to mix and match different partial configurations by editing a configuration master.  The selected configuration data files should not overlap.  

It is possible to massage the segmentation.  To create configuration data files for sixteen single towers, for example, one would create sixteen single tower XML configuration files, and use the XLX XLM parser sixteen times.  The sixteen towers could be subsequently merged into a single configuration by concatenating the configuration master files.

The figure below illustrates the reuse of configuration data files in multiple configurations.  It is anticipated that all the real LAT configurations will include the same set of static configuration files with a unique combination of dynamic configuration files.


Default Data

One place that the segmentation of the configuration data disappears is within the default data files
.  Default data is a way to exploit the expected commonalities in configuration of the many instances of a LAT component, and the broadcast write facility in the LAT communications protocol.  The default data structure, and thus the default data file, contains registers for each of the LAT components.  The default data is broadcast over the whole LAT before individual, deviant, instances are configured using the data from the other configuration files.  If all the instances of a component are default, then no other data will be transported.  In particular, LAT components that have only one instance are completely described by the default data.  

A configuration can contain one or zero default data files.  Of course, if there is no default data then each instance of each LAT component will have to be individually described.

1.3 Incremental Update

We can now expand on the operation model described above, where the final step results in a modified XML description of the LAT configuration.  These modifications need to be uploaded to the LAT.


The process differs from the initial LAT configuration creation and application in two ways.  Rather than a complete description of the required LAT configuration, the XML file(s) forming input need only contain a description of the changed components.  For example, if the tracker front end enable masks need to be altered for several TFEs, then the XML files will describe the TFEs and nothing else.  Only TFE binary configuration files will be produced and only these files need to be uploaded.  The second change is the addition of a human intervention before the configuration is uploaded.  To combine the previously uploaded configuration for the rest of the LAT with the current modifications, the configuration master file produced by XLX needs to be edited to include the unchanged configuration binary files that are already present on the LAT.

2 Appendix

List of LAT electronics register fields with multiplicity, width, and type (Contextual, Dynamic, Static or Read Only).  The final column of the table contains the XLX XML tag for setting that register field.

	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GAEM
	CONFIGURATION
	1
	1
	Even Parity (internal commands)
	C
	

	GAEM
	CONFIGURATION
	1
	1
	Even Parity (response)
	C
	

	GAEM
	CONFIGURATION
	1
	1
	Event Parity (event)
	C
	

	GAEM
	CONFIGURATION
	1
	12
	Data Masking
	D
	

	GAEM
	CONFIGURATION
	1
	8
	Version
	RO
	

	GAEM
	COMMON_STATUS
	1
	1
	Trigger Message Parity Error
	RO
	

	GAEM
	COMMON_STATUS
	1
	1
	Command Parity Error
	RO
	

	GAEM
	COMMON_STATUS
	1
	1
	Command Prefix Parity Error
	RO
	

	GAEM
	COMMON_STATUS
	1
	16
	Event Statistics
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 0
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 1
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 2
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 3
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 4
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 5
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 6
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 7
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 8
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 9
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 10
	RO
	

	GAEM
	CABLE_STATUS
	1
	2
	FREE 11
	RO
	

	GAEM
	COMMAND_RESPONSE
	1
	16
	Command Statistics
	RO
	

	GAEM
	COMMAND_RESPONSE
	1
	16
	Response Statistics
	RO
	

	GAEM
	TRGSEQ
	1
	8
	TACK Delay
	S
	

	GAEM
	TRGSEQ
	1
	4
	CALSTROBE Delay
	S
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 0
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 1
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 2
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 3
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 4
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 5
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 6
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 7
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 8
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 9
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 10
	C
	

	GAEM
	POWER_MANAGEMENT
	1
	1
	FREE 11
	C
	

	GAEM
	ADDRESS
	1
	5
	Address
	C
	

	GAEM
	TIMEOUT
	1
	16
	EVT Timeout
	S
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GARC
	VETO_DELAY
	12
	5
	Veto Delay
	S
	

	GARC
	RQST_HVBS
	12
	12
	HVBS
	S
	

	GARC
	RQST_SAA
	12
	12
	SAA
	S
	

	GARC
	HVBS
	12
	12
	
	RO
	

	GARC
	HVSAA
	12
	12
	
	RO
	

	GARC
	HOLD_DELAY
	12
	7
	Hold delay
	S
	

	GARC
	VETO_WIDTH
	12
	3
	Veto width
	S
	

	GARC
	HITMAP_WIDTH
	12
	4
	Hit-map width
	S
	

	GARC
	HITMAP_DEADTIME
	12
	3
	Hit-map dead-time
	S
	

	GARC
	LOOK_AT_ME
	12
	1
	Interface A/B enable
	C
	

	GARC
	HITMAP_DELAY
	12
	5
	Hit-map delay
	S
	

	GARC
	PHA_EN0
	12
	16
	PHA Readout Enable
	D
	

	GARC
	VETO_EN0
	12
	16
	VETO Enable
	D
	

	GARC
	PHA_EN1
	12
	2
	PHA Readout Enable
	D
	

	GARC
	VETO_EN1
	12
	2
	VETO Enable
	D
	

	GARC
	MAX_PHA
	12
	5
	Max PHA to send
	D
	

	GARC
	MODE
	12
	1
	Return Data Parity
	C
	

	GARC
	MODE
	12
	3
	HVBS A Enable
	C
	

	GARC
	MODE
	12
	3
	HVBS B Enable
	C
	

	GARC
	MODE
	12
	1
	Parity for GAFE
	C
	

	GARC
	MODE
	12
	1
	AEM A Veto Ouputs
	C
	

	GARC
	MODE
	12
	1
	AEM B Veto Ouputs
	C
	

	GARC
	MODE
	12
	1
	Test pin mux
	C
	

	GARC
	MODE
	12
	1
	Return Data Edge
	C
	

	GARC
	STATUS
	12
	6
	Status bits
	RO
	

	GARC
	LAST_CMD
	12
	16
	Cmd/data from last cmd error
	RO
	

	GARC
	DIAGNOSTIC
	12
	16
	Diagnostic information
	RO
	

	GARC
	CMD_REJECT
	12
	8
	Number of rejected cmds
	RO
	

	GARC
	FREE_ID
	12
	8
	Hardwired board serial number
	RO
	

	GARC
	GARC_VERSION
	12
	3
	Version of GARC chip
	RO
	

	GARC
	PHA_THRESHOLD_0…17
	12
	12
	PHA must exceed all thresholds
	S
	

	GARC
	ADC_TACQ
	12
	6
	Additional time from Hold to ADC
	D
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GAFE
	CONFIGURATION
	216
	1
	TCI Regular Gain
	C
	

	GAFE
	CONFIGURATION
	216
	1
	PHA Range Mode
	D
	

	GAFE
	CONFIGURATION
	216
	1
	Range Select
	D
	

	GAFE
	CONFIGURATION
	216
	1
	Veto Disc Enable
	D
	

	GAFE
	CONFIGURATION
	216
	1
	HLD Disc Enable
	D
	

	GAFE
	CONFIGURATION
	216
	1
	TCI High Gain
	C
	

	GAFE
	VETO_DAC
	216
	6
	Veto DAC
	D
	

	GAFE
	HLD_DAC
	216
	6
	HLD DAC
	D
	

	GAFE
	LLD_DAC
	216
	6
	LLD DAC
	D
	

	GAFE
	BIAS_DAC
	216
	6
	Bias DAC
	D
	

	GAFE
	TCI_DAC
	216
	6
	Test Charge Inj Level
	C
	

	GAFE
	VERS_ADDRESS
	216
	ND
	Version Number
	RO
	

	GAFE
	WRITE_CTR
	216
	ND
	Number of write cmds
	RO
	

	GAFE
	REJECT_CTR
	216
	ND
	Number of rejected cmds
	RO
	

	GAFE
	LOOP_CTR
	216
	ND
	Number of cmds
	RO
	

	GAFE
	CHIP_ADDR
	216
	ND
	GAFE chip address
	RO
	

	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTIC
	POWER_SUPPLY
	1
	1
	Tracker
	C
	

	GTIC
	POWER_SUPPLY
	1
	1
	Calorimeter
	C
	

	GTIC
	STATUS
	1
	1
	Command Parity Error
	RO
	

	GTIC
	CAL_IN_MASK
	1
	8
	Low Energy Mask
	D
	

	GTIC
	CAL_IN_MASK
	1
	8
	High Energy Mask
	D
	

	GTIC
	CAL_LRS_MASK
	1
	8
	Low Energy Mask (counter 0)
	C
	

	GTIC
	CAL_LRS_MASK
	1
	8
	High Energy Mask (counter 0)
	C
	

	GTIC
	CAL_LRS_MASK
	1
	8
	Low Energy Mask (counter 1)
	C
	

	GTIC
	CAL_LRS_MASK
	1
	8
	High Energy Mask (counter 1)
	C
	

	GTIC
	CAL_LRS_COUNTERS
	1
	16
	Counter 0
	RO
	

	GTIC
	CAL_LRS_COUNTERS
	1
	16
	Counter 1
	RO
	

	GTIC
	TKR_LAYER_ENABLE_0
	1
	18
	Layer Enable 0
	D
	tkrLayerenable0

	GTIC
	TKR_LAYER_ENABLE_1
	1
	18
	Layer Enable 1
	D
	tkrLayerenable1

	GTIC
	TKR_OUT_MASK
	1
	16
	3-in-a-row output mask
	D
	tkrOutputmask

	GTIC
	TKR_OUT_LRS_MASK
	1
	16
	Counter Mask
	C
	

	GTIC
	TRK_LRS_COUNTER_0
	1
	16
	Lower Counter
	RO
	

	GTIC
	TRK_LRS_COUNTER_0
	1
	16
	Upper Counter
	RO
	

	GTIC
	TRK_LRS_COUNTER_1
	1
	16
	Lower Counter
	RO
	

	GTIC
	TRK_LRS_COUNTER_1
	1
	16
	Upper Counter
	RO
	

	GTIC
	BUSY_LRS_MASK
	1
	1
	Tracker
	C
	

	GTIC
	BUSY_LRS_MASK
	1
	1
	Calorimeter
	C
	

	GTIC
	BUSY_LRS_MASK
	1
	1
	Total
	C
	

	GTIC
	BUSY_LRS_COUNTER
	1
	24
	Counter
	RO
	

	GTIC
	MUX_CONFIG
	1
	3
	Channel
	C
	

	GTIC
	TKR_BIASDAC
	1
	16
	Input Register
	S
	tkrHVBias

	GTIC
	TKR_BIASDAC
	1
	1
	Valid
	RO
	

	GTIC
	CAL_BIASDAC
	1
	16
	Input Register
	S
	

	GTIC
	CAL_BIASDAC
	1
	1
	Valid
	RO
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTEM
	CONFIGURATION
	1
	1
	Use Redundant GEM
	D
	

	GTEM
	CONFIGURATION
	1
	1
	Use Redundant EBM
	D
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (TKR TACK)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (CAL Internal)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (TKR Internal)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (response)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (event)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Parity Select (token)
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Buffer Model Select
	C
	

	GTEM
	CONFIGURATION
	1
	1
	Trigger Buffer Select
	C
	

	GTEM
	CONFIGURATION
	1
	16
	Cable Controller Timeout
	S
	

	GTEM
	DATA_MASKS
	1
	1
	Diagnostic
	C
	

	GTEM
	DATA_MASKS
	1
	4
	Calorimeter
	D
	

	GTEM
	DATA_MASKS
	1
	8
	Tracker
	D
	

	GTEM
	STATUS
	1
	1
	Event Error
	RO
	

	GTEM
	STATUS
	1
	1
	Trigger Message Parity Error
	RO
	

	GTEM
	STATUS
	1
	1
	Tag Error
	RO
	

	GTEM
	STATUS
	1
	1
	Cable Error
	RO
	

	GTEM
	STATUS
	1
	1
	Timeout Error
	RO
	

	GTEM
	STATUS
	1
	1
	Command Parity Error
	RO
	

	GTEM
	STATUS
	1
	1
	Command Prefix Parity Error
	RO
	

	GTEM
	STATUS
	1
	1
	Parity Error "A"
	RO
	

	GTEM
	STATUS
	1
	1
	Parity Error "B"
	RO
	

	GTEM
	STATUS
	1
	1
	"B" Selected
	RO
	

	GTEM
	STATUS
	1
	6
	Version
	RO
	

	GTEM
	STATUS
	1
	16
	events (packets) sent
	RO
	

	GTEM
	COMMAND_RESPONSE
	1
	16
	Response Statistics
	RO
	

	GTEM
	COMMAND_RESPONSE
	1
	16
	Command Statistics
	RO
	

	GTEM
	TKR_TRGSEQ
	1
	4
	CAL_STROBE Delay
	S
	tkrCalstrobedelay

	GTEM
	TKR_TRGSEQ
	1
	8
	TACK Delay
	S
	tkrTackdelay

	GTEM
	CAL_TRGSEQ
	1
	4
	CAL_STROBE Delay
	S
	

	GTEM
	CAL_TRGSEQ
	1
	8
	TACK Delay
	S
	

	GTEM
	ADDRESS
	1
	5
	Address
	RO
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GCCC
	CONFIGURATION
	4
	1
	Controller output enable
	C
	

	GCCC
	CONFIGURATION
	4
	4
	Listen MSB
	C
	

	GCCC
	CONFIGURATION
	4
	6
	FIFO full cond. (summary/diagnostic)
	S
	

	GCCC
	CONFIGURATION
	4
	6
	FIFO full cond. (error)
	S
	

	GCCC
	CONFIGURATION
	4
	7
	FIFO full cond. (data)
	S
	

	GCCC
	TRG_ALIGNMENT
	1
	4
	Shaping Time
	S
	

	GCCC
	TRG_ALIGNMENT
	1
	4
	Primitive Alignment
	S
	

	GCCC
	LAYER_MASK_0,1
	4
	56
	Layer Mask
	D
	

	GCCC
	EVENT_TIMEOUTS
	4
	10
	Timeout
	S
	

	GCCC
	EVENT_TIMEOUTS
	4
	10
	Range Delay
	S
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GCRC
	CSR
	16
	4
	Status
	RO
	

	GCRC
	LATC_CMD
	16
	16
	Last Command
	RO
	

	GCRC
	DELAY_1
	16
	6
	Time Delay Hold to RNG Decision
	S
	

	GCRC
	DELAY_2
	16
	6
	Time Delay RNG Decision to Sample
	S
	

	GCRC
	DELAY_3
	16
	8
	Time Delay ADC Conversion time
	S
	

	GCRC
	DAC
	16
	16
	DAC Setting
	D
	

	GCRC
	CONFIGURATION
	16
	16
	Configuration?
	D
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GCFE
	CONFIG_0
	192
	1
	Low energy gain select 0
	D
	

	GCFE
	CONFIG_0
	192
	1
	Low energy gain select 1
	D
	

	GCFE
	CONFIG_0
	192
	1
	Low energy gain select 2
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy gain select 0
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy gain select 1
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy gain select 2
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy gain select 3
	D
	

	GCFE
	CONFIG_0
	192
	1
	Low energy range enable
	D
	

	GCFE
	CONFIG_0
	192
	1
	High energy range enable
	D
	

	GCFE
	CONFIG_0
	192
	1
	Use first range
	D
	

	GCFE
	CONFIG_0
	192
	1
	First range 0
	D
	

	GCFE
	CONFIG_0
	192
	1
	First range 1
	D
	

	GCFE
	CONFIG_0
	192
	1
	Overwrite
	D
	

	GCFE
	CONFIG_1
	192
	1
	Log accept enable
	D
	

	GCFE
	CONFIG_1
	192
	1
	Low Energy trigger enable
	D
	

	GCFE
	CONFIG_1
	192
	1
	High Energy trigger enable
	D
	

	GCFE
	CONFIG_1
	192
	1
	Calibration Gain
	D
	

	GCFE
	CONFIG_1
	192
	1
	Calibration Low Energy Enable
	D
	

	GCFE
	CONFIG_1
	192
	1
	Calibration High Energy Enable
	D
	

	GCFE
	FLE_DAC
	192
	7
	Low Energy TRG Disc
	D
	

	GCFE
	FHE_DAC
	192
	7
	High Energy TRG Disc
	D
	

	GCFE
	LOG_ACPT
	192
	7
	Log Accept Disc
	D
	

	GCFE
	RNG_ULD_DAC
	192
	7
	Range Select Disc
	D
	

	GCFE
	REF_DAC
	192
	7
	DAC for DC Reference
	D
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTCC
	CONFIGURATION
	8
	1
	Controller output enable
	C
	

	GTCC
	CONFIGURATION
	8
	4
	Cable Length
	S
	

	GTCC
	CONFIGURATION
	8
	6
	FIFO full cond. (summary/diagnostic)
	S
	

	GTCC
	CONFIGURATION
	8
	6
	FIFO full cond. (error)
	S
	

	GTCC
	CONFIGURATION
	8
	7
	FIFO full cond. (data)
	S
	

	GTCC
	TRG_ALIGNMENT
	8
	4
	Shaping Time
	S
	gtccShapeTime

	GTCC
	TRG_ALIGNMENT
	8
	4
	Alignment Delay
	S
	

	GTCC
	INPUT_MASK
	8
	1
	Disable Parity Check
	C
	

	GTCC
	INPUT_MASK
	8
	1
	Mask
	D
	

	GTCC
	INPUT_MASK
	8
	9
	Trigger Masks
	D
	gtccMask

	GTCC
	FIFO_STATUS
	8
	3
	Diagnostic FIFO Signals
	RO
	

	GTCC
	FIFO_STATUS
	8
	3
	Error FIFO Signals
	RO
	

	GTCC
	FIFO_STATUS
	8
	3
	TOT FIFO Signals
	RO
	

	GTCC
	FIFO_STATUS
	8
	3
	Data FIFO Signals
	RO
	

	GTCC
	FIFO_STATUS
	8
	3
	Summary FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Data Parity Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	GTRC Summary Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Word Count Parity Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Header Parity Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Timeout Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	FULL Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	GTFE Tag Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	GTRC Tag Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	1
	Command Parity Error
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	Diagnostic FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	Error FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	TOT FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	Data FIFO Signals
	RO
	

	GTCC
	LATCHED_STATUS
	8
	3
	Summary FIFO Signals
	RO
	

	GTCC
	EVENT_TIMEOUTS
	8
	14
	EVT Timeout
	S
	


	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTRC
	CSR
	36
	33
	CSR Register (status)
	RO
	

	GTRC
	SYNCH
	36
	5
	Synch Register
	RO
	

	Component
	Register
	N
	Bits
	Comment
	Type
	XML

	GTFE
	DAC
	1728
	7
	DAC
	D
	

	GTFE
	DATA_MASK
	1728
	64
	Data Mask
	D
	

	GTFE
	TRIG_MASK
	1728
	64
	Trigger Mask
	D
	

	GTFE
	CALIB_MASK
	1728
	64
	Calibration Mask
	C
	

	GTFE
	MODE
	1728
	2
	Mode
	D
	

	DAQ
	
	192
	128
	Gain
	D
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� Depending on precession


� “Timely” is determined in a large part by the operations schedule.


� Currently the LAT configuration software runs on Linux-x86 and Solaris-SPARC machines.


� The XML specification states that when multiple occurrences of the same tag are present the first one is authoritative.  For practical reasons this has been inverted in XLX.  The last occurrence of a multiply defined tag is authoritative.


� One static and one dynamic
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