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Library

Title TimingMasterFanout

Version 1

TwinCAT version 211

Name space Timing

Author Daniel Sigg

Description The Advanced LIGO timing system consists of timing master

synchronized to GPS with sixteen fanout ports, a set of timing fanout
chassis and numerous timing slaves. The master and fanouts are the
same same chassis configured differently. They contain serial RS422
ports which transmit the status information of the master-fanout chassis
and each of its slave once every second. By reading the serial ports of
all master-fanout chassis the health of the entire timing system can be
monitored.

The Advanced LIGO timing system has a wiki.

It is described in E090003, E080541, E0900036, T070173 and
T0900032.

Error Codes

As part of the TimingMasterFanoutStruct (master-fanout chassis):
0x0001 — Communication error

0x0002 — Data CRC

0x0004 — Data missing

0x0008 — Loss-of-signal

0x0010 — Uplink

0x0020 — Uplink CRC

0x0040 — VCXO control voltage

0x0080 — OCXO not locked

0x0100 — OCXO control voltage

0x0200 — GPS not locked

0x0400 — GPS time error

0x0800 — External PPS time eror

0x1000 — Uplink time error

0x2000 — Firmware error (not in svn or wrong revision)
0xnnnn0000 — PORT _i (bit encoded slave or port error)

As part of the TimingFanoutStruct (port and slave module):
0x0001 — Downlink loss-of-signal

0x0002 — Downlink down

0x0004 — Downlink CRC error

0x0008 — Delay error

0x0010 — Missing delay

0x0020 — Ignored slave

0x0040 — SLAVE (implicates a slave error)



https://awiki.ligo-wa.caltech.edu/aLIGO/Timing
https://dcc.ligo.org/cgi-bin/private/DocDB/ShowDocument?docid=483
https://dcc.ligo.org/cgi-bin/private/DocDB/ShowDocument?docid=485
https://dcc.ligo.org/cgi-bin/private/DocDB/ShowDocument?docid=604
https://dcc.ligo.org/cgi-bin/private/DocDB/ShowDocument?docid=95795
https://dcc.ligo.org/cgi-bin/private/DocDB/ShowDocument?docid=459
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As part of the TimingSlaveStruct (slave module):

0x0001 — Invalid or no data

0x0002 — Uplink loss-of-signal

0x0004 — Uplink down

0x0008 — Uplink CRC

0x0010 — VCXO control voltage

0x0020 — GPS time

0x0040 — Unknown slave

0x0080 — Firmware error (not in svn or wrong revision)

0x0100 — FANOUT (Indicates an error in the fanout slave)
0x0200 — DUOTONE (Indicates an error in the DuoTone slave)
0x0400 — CFC (Indicates an error in the CFC slave)

0x0800 — XOLOCKING (Indicates an error in the XOLOCKING slave)
0x1000 — IRIGB (Indicates an error in the IRIGB slave)

As part of the TimingSlaveFanoutStruct (through the port):
Not used at this time

As part of the TimingSlaveDuoToneStruct slave:
Not used at this time

As part of the TimingSlaveCFCStruct slave:
Not used at this time

As part of the TimingSlavelrigBStruct slave:
Not used at this time

As part of the TimingSlaveXOLockingStruct slave:
Not used at this time

As part of the TimingPpsStruct:
0x0001 — Cfc in error
0x0002 —No PPS 0
0x0004 —No PPS 1
0x0008 — No PPS 2
0x0010 — No PPS 3
0x0020 — No PPS 4
0x0040 — No PPS 5
0x0080 — No PPS 6
0x0100 — No PPS 7
0x0200 — PPS 0 OOR
0x0400 — PPS 1 OOR
0x0800 — PPS 2 OOR
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0x1000 — PPS 3 OOR
0x2000 — PPS 4 OOR
0x4000 — PPS 5 OOR
0x8000 — PPS 6 OOR
0x10000 — PPS 7 OOR

Library dependencies SaveRestore, Error, ComlibV2
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Software Input/Output Type

TYPE TimingSerialPortBufferStruct :

STRUCT
RxBuffer: ComBuffer;
TxBuffer: ComBuffer;
COMportControlError: BOOL,;
COMportControlErrorID: ComeError_t;
END_STRUCT
END_TYPE
Type name TimingSerialPortBufferStruct
Description This structure facilitates the communication between the serial ports and
the MasterTimingFanoutFB function block.
The TimingSerialPortControlFB function block is used to communicate
with the hardware.
Definition STRUCT
Element Name: RxBuffer
Type: ComBuffer
Description: Receive buffer of the serial port
Element Name: TxBuffer
Type: ComBuffer
Description: Transmit buffer of the serial port
Element Name: COMportControlError
Type: BOOL
Description: Communication error flag of the serial port hardware
Element Name: COMportControlErrorlD
Type: ComError_t
Description: Communication error code
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User Interface Type

TYPE TimingMasterFanoutStruct :

STRUCT
Error:
Name:
ComeErr:
ComErrCount:
CRCErr:
CRCErrCount:
ComMissing:
ComMissCount;
DownTime:
ComCount:
ComLength:
Boardld:
BoardRev:
Serial:
Codeld:
CodeRev:
GPS:
Addr:
StrAddr:
DIP:
IsMaster:
HasFanout:
FanoutPorts:
HasOCXO:
HasExtPPS:
HasGPS:
UseExt:
UseGPS:
UseUplink:
GPSLocked:
OCXOLocked:
UplinkUp:
UplinkLOS:
UplinkErrCount:
UplinkCRCErr:
UplinkCRCErrCount:
VCXOCitrl:
OCXOCtrl:
OCXOErr:
UplinkDelay:

ErrorStruct;
STRING;
BOOL;

INT;

BOOL;

INT;

BOOL,;

INT;
UDINT,;
UDINT,;
UDINT;
STRING(10);
INT;
UDINT;
STRING(10);
UDINT;
UDINT;
UDINT;
STRING(24);
WORD;
BOOL;
BOOL,;

INT;
BOOL,;
BOOL,;
BOOL;
BOOL,;
BOOL;
BOOL;
BOOL;
BOOL,;
BOOL,;
BOOL;

INT;
BOOL;

INT;
LREAL;
LREAL;
LREAL;
LREAL;
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ExtPPSDelay: LREAL;
TimingTolerance: LREAL;

GPSErr: BOOL,;
GPSErrCount: INT;
GPSLatitude: LREAL;
GPSLongitude: LREAL;
GPSHeight: LREAL;
GPS3DSpeed: LREAL;
GPS2DSpeed: LREAL;
GPSHeading: LREAL;
GPSDOP: LREAL;
GPSVisSatellites: INT;
GPSTrackSatellites: INT;
GPSStatus: WORD;
GPSFix: STRING(25);
GPSNarrowband: BOOL;
GPSAntenna: BOOL;
GPSSerial: STRING(10);
FanoutUp: WORD;
FanoutLOS: WORD;
FanoutMissing: WORD;
FanoutDelayErr: WORD;
Port: ARRAY][0..15] OF TimingFanoutStruct;
Visual: STRING;
END_STRUCT
END_TYPE
Type name TimingMasterFanoutStruct
Description This is the main user interface structure containing all releventa
information of a master-fanout chassis and the slave modules attached
to it.
Definition STRUCT
Input Tag Name: Error
Type:ErrorStruct
Description: Error handling
In/out Tag Name: Name
Type: STRING
Description: Name/location of MFO unit
Input Tag Name: ComErr
Type: BOOL
Description: Communication error flag
Input Tag Name: ComErrCount

Type: INT
Description: Count of the communication errors
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Input Tag

Name: CRCErr
Type: BOOL
Description: CRC error in data from MFO

Input Tag

Name: CRCErrCount
Type: INT
Description: CRC error counter

Input Tag

Name: ComMissing
Type: BOOL
Description: Communication missing

Input Tag

Name: ComMissCount
Type: INT
Description: Communication missing count

Input Tag

Name: DownTime
Type: UDINT
Description: Time since last valid communication

Input Tag

Name: ComCount
Type: UDINT
Description: Number of received communication buffers

Input Tag

Name: ComLength
Type: UDINT
Description: Number of received bytes(will overflow)

Input Tag

Name: Boardld
Type: STRING(10)
Description: Board type

Input Tag

Name: BoardRev
Type: INT
Description: Board revision number

Input Tag

Name: Serial
Type: UDINT
Description: Board serial number

Input Tag

Name: Codeld
Type: STRING(10)
Description: Code type

Input Tag

Name: CodeRev
Type: UDINT
Description: Code revision number

Input Tag

Name: GPS
Type: UDINT
Description: GPS time in sec
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Input Tag

Name: Addr
Type: UDINT
Description: Board address

Input Tag

Name: StrAddr
Type: STRING(24)
Description: Board address as string

Input Tag

Name: DIP
Type: WORD
Description: DIP switch settings

Input Tag

Name: IsMaster
Type: BOOL
Description: This is a timing master

Input Tag

Name: HasFanout
Type: BOOL
Description: Fanout ports are available

Input Tag

Name: FanoutPorts
Type: INT
Description: Number of fanout ports

Input Tag

Name: HasOCXO
Type: BOOL
Description: Contains an OCXO

Input Tag

Name: HasExtPPS
Type: BOOL
Description: An external PPS is available

Input Tag

Name: HasGPS
Type: BOOL
Description: Has an internal GPS receiver

Input Tag

Name: UseExt
Type: BOOL
Description: Uses the external PPS for timing source

Input Tag

Name: UseGPS
Type: BOOL
Description: Uses the internal GPS for timing source

Input Tag

Name: UseUplink
Type: BOOL
Description: Uses the uplink for timing source

Input Tag

Name: GPSLocked
Type: BOOL
Description: GPS receiver is locked
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Input Tag

Name: OCXOLocked
Type: BOOL
Description: OCXO is locked to timing source

Input Tag

Name: UplinkUp
Type: BOOL
Description: Uplink port is up and running

Input Tag

Name: UplinkLOS
Type: BOOL
Description: Loss of signal in uplink port

Input Tag

Name: UplinkErrCount
Type: INT
Description: Error counter for uplink port

Input Tag

Name: UplinkCRCErr
Type: BOOL
Description: CRC error in uplink data

Input Tag

Name: UplinkCRCErrCount
Type: INT
Description: CRC error counter for uplink data

Input Tag

Name: VCXOCtrl
Type: LREAL
Description: VCXO control voltage

Input Tag

Name: OCXOCtrl
Type: LREAL
Description: OCXO control voltage

Input Tag

Name: OCXOErr
Type: LREAL
Description: OCXO Error

Input Tag

Name: UplinkDelay
Type: LREAL
Description: Uplink delay in sec

Input Tag

Name: ExtPPSDelay
Type: LREAL
Description: Ext PPS delay in sec

Input Tag

Name: TimingTolerance
Type: LREAL
Description: Timing tolerance in sec

Input Tag

Name: GPSErr
Type: BOOL
Description: GPS error flag

10
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Input Tag

Name: GPSErrCount
Type: INT
Description: Error counter for GPS errors

Input Tag

Name: GPSLatitude
Type: LREAL
Description: GPS latitude -90° to +90°

Input Tag

Name: GPSLongitude
Type: LREAL
Description: GPS longitude -180° to +180°

Input Tag

Name: GPSHeight
Type: LREAL
Description: GPS height -1000m to +18000m

Input Tag

Name: GPS3DSpeed
Type: LREAL
Description: GPS 3D speed Om/s to 514m/s

Input Tag

Name: GPS2DSpeed
Type: LREAL
Description: GPS 2D speed Om/s to 514m/s

Input Tag

Name: GPSHeading
Type: LREAL
Description: GPS heading 0° to 360°

Input Tag

Name: GPSDOP
Type: LREAL
Description: GPS dilution of precision 0 to 99.9

Input Tag

Name: GPSVisSatellites
Type: INT
Description: Number of visible satellites

Input Tag

Name: GPSTrackSatellites
Type: INT
Description: Number of tracked satellites

Input Tag

Name: GPSStatus
Type: WORD
Description: GPS status

Input Tag

Name: GPSFix
Type: STRING(25)
Description: GPS fix message

Input Tag

Name: GPSNarrowband
Type: BOOL
Description: GPS in narrowband mode

11
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Input Tag

Name: GPSAntenna
Type: BOOL
Description: GPS antenna OK

Input Tag

Name: GPSSerial
Type: STRING(10)
Description: GPS receiver serial number

Input Tag

Name: FanoutUp
Type: WORD
Description: Port up and running (bit encoded)

Input Tag

Name: FanoutLOS
Type: WORD
Description: Loss-of-signal in ports (bit encoded)

Input Tag

Name: FanoutMissing
Type: WORD
Description: Missing delay in ports (bit encoded)

Input Tag

Name: FanoutDelayErr
Type: WORD
Description: Delay error in port (bit encoded)

Mixed

Name: Port
Type: ARRAY][0..15] OF TimingFanoutStruct
Description: Array of port information (16 ports)

Input Tag

Name: Visual
Type: STRING
Description: Name of the uplink MFO visual

12
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User Interface Subtype
TYPE TimingFanoutStruct :
STRUCT

Error: ErrorStruct;
Active: BOOL;
DownTime: UDINT;
MeasuredDelay: LREAL;
MeasuredAdvance: LREAL,;
UsedAdvance: LREAL;
Up: BOOL,;
LOS: BOOL;
DelayErr: BOOL;
Missing: BOOL,
ErrCount: INT;
CRCErr: BOOL;
CRCErrCount: INT;
Slave: TimingSlaveStruct;
END_STRUCT
END_TYPE
Type name TimingFanoutStruct
Description This structure describes a single port of the master-fanout chassis. It
includes the both the port information itself as well as the slave
information received through the port.
Definition STRUCT
Input Tag Name: Error
Type: ErrorStruct
Description: Error handler
In/Out Tag Name: Active
Type: BOOL
Description: Port is actively used
Input Tag Name: DownTime
Type: UDINT
Description: Port down time in sec
Input Tag Name: MeasuredDelay
Type: LREAL
Description: Measured fiber round-trip delay in sec
Input Tag Name: MeasuredAdvance
Type: LREAL
Description: Timing advance from measured delay
Input Tag Name: UsedAdvance

Type: LREAL
Description: Used timing advance

13
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Input Tag

Name: Up
Type: BOOL
Description: Port is up and running

Input Tag

Name: LOS
Type: BOOL
Description: Loss of signal in port

Input Tag

Name: DelayErr
Type: BOOL
Description: Delay error in port

Input Tag

Name: Missing
Type: BOOL
Description: Missing delay measurement in port

Input Tag

Name: ErrCount
Type: INT
Description: Error counter for port

Input Tag

Name: CRCErr
Type: BOOL
Description: CRC error in downlink data

Input Tag

Name: CRCErrCount
Type: INT
Description: CRC error counter for downlink data

In/Out Tag

Name: Slave
Type: TimingSlaveStruct
Description: Describes the slave information received by the port

14
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User Interface Subtype
TYPE TimingSlaveStruct :
STRUCT

Error: ErrorStruct;
Name: STRING;
IsFanout: BOOL;
IsDuotone: BOOL;
ISCFC: BOOL;
IsXOLocking: BOOL,;
ISIRIGB: BOOL,;
Boardld: STRING(10);
BoardRev: INT;
Serial: UDINT;
Codeld: STRING(10);
CodeRev: UDINT;
GPS: UDINT;
Addr: UDINT,;
StrAddr: STRING(24);
DIP: WORD;
UplinkUp: BOOL,;
UplinkLOS: BOOL;
UplinkErrCount: INT;
Uplink CRCErr: BOOL,;
Uplink CRCErrCount: INT;
VCXOCitrl: LREAL;
Id: TimingSlaveEnum,;
Generic: TimingSlaveGenericStruct;
Fanout: TimingSlaveFanoutStruct;
DuoTone: TimingSlaveDuoToneStruct;
CFC: TimingSlaveCfcStruct;
XOLock: TimingSlaveXoLockingStruct;
IRIGB: TimingSlavelrigBStruct;
END_STRUCT
END_TYPE
Type name TimingSlaveStruct
Description This structure describes a slave module. It contains information about a
particular slave which is identified by the Id tag. All slaves use fill out the
generic structure as well as the one corresponding to their type.
Inappropriate slave structures are filled with zeroes.
Definition STRUCT
Input Tag Name: Error

Type: ErrorStruct
Description: Error handling

15
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In/Out Tag

Name: Name
Type: STRING
Description: Name/location of MFO unit

Input Tag

Name: IsFanout
Type: BOOL
Description: This is a fanout chassis

Input Tag

Name: IsDuotone
Type: BOOL
Description: This is a DuoTone

Input Tag

Name: ISCFC
Type: BOOL
Description: This is a comparator/frequency counter

Input Tag

Name: IsXOLocking
Type: BOOL
Description: This is an RF source

Input Tag

Name: ISIRIGB
Type: BOOL
Description: This is an IRIG-B

Input Tag

Name: Boardld
Type: STRING(10)
Description: Board type

Input Tag

Name: BoardRev
Type: INT
Description: Board revision number

Input Tag

Name: Serial
Type: UDINT
Description: Board serial number

Input Tag

Name: Codeld
Type: STRING(10)
Description: Code type

Input Tag

Name: CodeRev
Type: UDINT
Description: Code revision number

Input Tag

Name: GPS
Type: UDINT
Description: GPS time in sec

Input Tag

Name: Addr
Type: UDINT
Description: Board address

16
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Input Tag

Name: StrAddr
Type: STRING(24)
Description: Board address as string

Input Tag

Name: DIP
Type: WORD
Description: DIP settings

Input Tag

Name: UplinkUp
Type: BOOL
Description: Uplink port is up and running

Input Tag

Name: UplinkLOS
Type: BOOL
Description: Loss of signal in uplink port

Input Tag

Name: UplinkErrCount
Type: INT
Description: Error counter for uplink port

Input Tag

Name: Uplink CRCErr
Type: BOOL
Description: CRC error in uplink data

Input Tag

Name: UplinkCRCErrCount
Type: INT
Description: CRC error in uplink data

Input Tag

Name: VCXOCtrl
Type: LREAL
Description: VCXO control voltage

Input Tag

Name: Id
Type: TimingSlaveEnum
Description: Timing slave identifier

Input Tag

Name: Generic
Type: TimingSlaveGenericStruct
Description: Describes the slave payload (generic)

Input Tag

Name: Fanout
Type: TimingSlaveFanoutStruct
Description: Describes a fanout connected to the port

Input Tag

Name: DuoTone
Type: TimingSlaveDuoToneStruct
Description: Describes a DuoTone connected to the port

Input Tag

Name: CFC
Type: TimingSlaveCfcStruct

Description: Describes a comparator/frequency counter connected to the
port

17
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Input Tag Name: XOLock
Type: TimingSlaveXoLockingStruct
Description: Describes an RF source connected to the port
Input Tag Name: IRIGB

Type: TimingSlavelrigBStruct
Description: Describes an IRIG-B connected to the port

18
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User Interface Type

TYPE TimingSlaveGenericStruct :

STRUCT
Payload:

END_STRUCT

END_TYPE

ARRAY]J0..23] OF DWORD;

Type name

TimingSlaveGenericStruct

Description

Definition

STRUCT

Input Tag

Name: Payload
Type: ARRAY[0..23] OF DWORD
Description: Data from timing slave

19




LIGO

LIGO-E1200784-v3

User Interface Type
TYPE TimingSlaveCfcStruct :
STRUCT

Error: ErrorStruct;
HaslInput: DWORD,;
TimeDiff: ARRAY[1..7] OF LREAL;
Frequency: ARRAYJ1..6] OF LREAL;
END_STRUCT
END_TYPE
Type name TimingSlaveCfcStruct
Description This structure describes a comparator/frequency counter slave module.
Definition STRUCT
Input Tag Name: Error
Type: ErrorStruct
Description: Error handling
Input Tag Name: HaslInput
Type: DWORD
Description: Active inputs (bit encoded)
Input Tag Name: TimeDiff
Type: ARRAY[1..7] OF LREAL
Description: Comparator difference in sec
Input Tag Name: Frequency
Type: ARRAY[1..6] OF LREAL
Description: Measured frequency

20
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User Interface Type
TYPE TimingSlaveDuoToneStruct :

STRUCT
Error: ErrorStruct;
END_STRUCT
END_TYPE
Type name TimingSlaveDuoToneStruct
Description This structure describes a DuoTone slave module.
Definition STRUCT
Input Tag Name: Error
Type: ErrorStruct
Description: Error handling

21
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User Interface Type

TYPE TimingSlaveFanoutStruct :

STRUCT
Error: ErrorStruct;
IsMaster: BOOL;
HasFanout: BOOL;
FanoutPorts: INT;
HasOCXO: BOOL;
HasExtPPS: BOOL,;
HasGPS: BOOL,;
UseExt: BOOL,;
UseGPS: BOOL;
UseUplink: BOOL;
GPSLocked: BOOL,;
OCXOLocked: BOOL,;
GPSErr: BOOL;
GPSErrCount: INT;
OCXOCtrl: LREAL;
OCXOErr: LREAL;
UplinkDelay: LREAL;
ExtPPSDelay: LREAL;
GPSDelay: LREAL;
FanoutUp: WORD;
FanoutLOS: WORD;
Missing: WORD;
DelayErr: WORD;
Visual: STRING;
END_STRUCT
END_TYPE
Type name TimingSlaveFanoutStruct
Description This structure describes a fanout seen as a slave module through the
port.
Definition STRUCT
Input Tag Name: Error
Type: ErrorStruct
Description: Error handling
Input Tag Name: IsMaster
Type: BOOL
Description: This is a timing master
Input Tag Name: HasFanout

Type: BOOL
Description: Fanout ports are available

22
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Input Tag

Name: FanoutPorts
Type: INT
Description: Number of fanout ports

Input Tag

Name: HasOCXO
Type: BOOL
Description: Contains an OCXO

Input Tag

Name: HasExtPPS
Type: BOOL
Description: An external PPS is available

Input Tag

Name: HasGPS
Type: BOOL
Description: Has an internal GPS receiver

Input Tag

Name: UseExt
Type: BOOL
Description: Uses the external PPS for timing source

Input Tag

Name: UseGPS
Type: BOOL
Description: Uses the internal GPS for timing source

Input Tag

Name: UseUplink
Type: BOOL
Description: Uses the uplink for timing source

Input Tag

Name: GPSLocked
Type: BOOL
Description: GPS receiver is locked

Input Tag

Name: OCXOLocked
Type: BOOL
Description: OCXO is locked to timing source

Input Tag

Name: GPSErr
Type: BOOL
Description: GPS error flag

Input Tag

Name: GPSErrCount
Type: INT
Description: Error counter for GPS errors

Input Tag

Name: OCXOCitrl
Type: LREAL
Description: OCXO control voltage

Input Tag

Name: OCXOErr
Type: LREAL
Description: OCXO Error

23
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Input Tag

Name: UplinkDelay
Type: LREAL
Description: Uplink delay in sec

Input Tag

Name: ExtPPSDelay
Type: LREAL
Description: Ext PPS delay in sec

Input Tag

Name: GPSDelay
Type: LREAL
Description: GPS delay in sec

Input Tag

Name: FanoutUp
Type: WORD
Description: Port up and running (bit encoded)

Input Tag

Name: FanoutLOS
Type: WORD
Description: Loss-of-signal in ports (bit encoded)

Input Tag

Name: Missing
Type: WORD
Description: Missing delay in ports (bit encoded)

Input Tag

Name: DelayErr
Type: WORD
Description: Delay error in port (bit encoded)

Input Tag

Name: Visual
Type: STRING
Description: Name of the MFO visual hooked up to the port

24
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User Interface Type

TYPE TimingSlavelrigBStruct :

STRUCT
Error: ErrorStruct;
LeapSec: INT;
TimeZone: LREAL;
DST: BOOL,;
LeapPend: BOOL;
LeapSub: BOOL;
IrigErrCountA: INT;
IrigDiffA: LREAL;
IrigErrCountB: INT;
IrigDiffB: LREAL;
IrigErrCountC: INT;
IrigDiffC: LREAL;
END_STRUCT
END_TYPE
Type name TimingSlavelrigBStruct
Description This structure describes a IRIG-B slave module.
Definition STRUCT
Input Tag Name: Error
Type: ErrorStruct
Description: Error handling
Input Tag Name: LeapSec
Type: INT
Description: Number of leap second
Input Tag Name: TimeZone
Type: LREAL
Description: Local time zone
Input Tag Name: DST
Type: BOOL
Description: Daylight saving time
Input Tag Name: LeapPend
Type: BOOL
Description: Leap second is pending
Input Tag Name: LeapSub
Type: BOOL
Description: Leap second will be subtracted
Input Tag Name: IrigErrCountA

Type: INT
Description: Error counter in channel A

25
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Input Tag

Name: IrigDiffA
Type: LREAL
Description: IRIG-B time difference in channel A

Input Tag

Name: IrigerrCountB
Type: INT
Description: Error counter in channel B

Input Tag

Name: IrigDiffB
Type: LREAL
Description: IRIG-B time difference in channel B

Input Tag

Name: IrigErrCountC
Type: INT
Description: Error counter in channel C

Input Tag

Name: IrigDiffC
Type: LREAL
Description: IRIG-B time difference in channel C

26
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User Interface Type

TYPE TimingSlaveXoLockingStruct :

STRUCT
Error: ErrorStruct;
PresetFreq: LREAL,
MeasuredFreq: LREAL;
HasOCXO: BOOL,
OCXOLocked: BOOL;
OCXOCitrl: LREAL;
OCXOErr: LREAL;
END_STRUCT
END_TYPE
Type name TimngSlaveXoLockingStruct
Description This structure describes an RF source slave module.
Definition STRUCT
Input Tag Name: Error
Type: ErrorStruct
Description: Error handling
Input Tag Name: PresetFreq
Type: LREAL
Description: Preset frequency
Input Tag Name: MeasuredFreq
Type: LREAL
Description: Measured frequency
Input Tag Name: HasOCXO
Type: BOOL
Description: Contains an OCXO
Input Tag Name: OCXOLocked
Type: BOOL
Description: OCXO is locked to timing source
Input Tag Name: OCXOCitrl
Type: LREAL
Description: OCXO control voltage
Input Tag Name: OCXOEirr

Type: LREAL
Description: OCXO Error

27
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User Interface Type

TYPE TimingPpsSignalStruct :

STRUCT
Active: BOOL,;
OutOfRange: BOOL,;
Name: STRING(40);
Diff: DINT;
Nominal: DINT;
Tolerance: DINT;
END_STRUCT
END_TYPE
Type name TimingPpsSignalStruct
Description This structure describes a PPS signal structure.
Definition STRUCT
In/out Tag Name: Active
Type: BOOL
Description: True, if active monitoring is requested
Input Tag Name: OutOfRange
Type: BOOL
Description: PPS is out of range
In/out Tag Name: Name
Type: STRING(40)
Description: Name of the signal
Input Tag Name: Diff
Type: DINT
Description: PPS arrival time difference in ns
In/out Tag Name: Nominal
Type: DINT
Description: PPS nominal arrival time in ns
In/out Tag Name: Tolerance
Type: DINT
Description: Tolerance in PPS arrival time in ns
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User Interface Type

TYPE TimingPpsStruct :

STRUCT
Error: ErrorStruct;
Signal: ARRAY][0..7] OF TimingPpsSignalStruct;
END_STRUCT
END_TYPE
Type name TimingPpsStruct
Description This structure describes an PPS monitor structure.
Definition STRUCT
Input Tag Name: Error
Type: ErrorStruct
Description: Error handling
In/out Tag Name: Signal

Type: ARRAY[1..7] OF TimingPpsSignalStruct
Description: Array of PPS signal structures
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Function Block

FUNCTION_BLOCK TimingPpsFB

VAR_INPUT
Request: SaveRestoreEnum;
Cfc: TimingSlaveCfcStruct;
ExtraPps: LREAL :=0;
HasPps: BOOL := FALSE;
END_VAR
VAR_IN_OUT
Pps: TimingPpsStruct;
Ppsinit: TimingPpsStruct;
END_VAR
Name TimingPpsFB
Description Checks the 1PPS signals from the Cfc slaves by specifying a nominal

and a tolerance

Input argument

Name: Request
Type: SaveRestoreEnum
Description: Request for save/restore/safemode or noop.

Input argument

Name: Cfc
Type: TimingSlaveCfcStruct

Description: Cfc Slave. The TimeDiff signals of the CFC are mapped into
Signal[1..7].

Input argument

Name: ExtraPps
Type: LREAL

Description: An extra 1 PPS signal (such as from the MFO GPS). This
will be mapped into Signal[0]

Input argument

Name: HasPps
Type: BOOL
Description: The extra 1 PPS signal is valid

In/out argument

Name: Pps
Type: TimingPpsStruct
Description: User interface

In/out argument

Name: Ppsinit
Type: TimingPpsStruct
Description: Save/restore variable in persistent memory
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Global constant
TimingMagicString:

STRING :='LIGO TIMING SYSTEM VERSION 1.0$R$N';

Variable name

TimingMagicString

Type STRING
Initialization 'LIGO TIMING SYSTEM VERSION 1.0$R$N'
Description Magic string which marks the beginning of a transmission from the

timing master-fanout chassis through the serial port

Global constant
TimingDataLen:

DINT := 2308;

Variable name

TimingDatalLen

Type DINT
Initialization 2308
Description Length of data sent by the master fanout in bytes

Global constant

TimingFanoutBoardld:

DWORD := 16#070011,

Variable name

TimingFanoutBoardld

Type DWORD
Initialization 16#070011
Description Identification of a master-fanout chassis

Global constant
TimingSlaveBoardld:

DWORD := 16#070071,

Variable name

TimingSlaveBoardld

Type DWORD
Initialization 16#070071
Description Identification of a slave module

Global constant

TimingSlaveDuoToneCodeld:

DWORD := 16#080335;

Variable name

TimingSlaveDuoToneCodeld

Type DWORD
Initialization 16#080335
Description Identification of a DuoTone slave
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Global constant

TimingSlaveCfcCodeld:

DWORD := 16#070568;

Variable name

TimingSlaveCfcCodeld

Type DWORD
Initialization 16#070568
Description Identification of a comparator/frequency counter slave

Global constant

TimingSlaveXoLockingCodeld:

DWORD := 16#080665;

Variable name

TimingSlaveXoLockingCodeld

Type DWORD
Initialization 16#080665
Description Identification of an RF source slave

Global constant

TimingSlavelrigBCodeld:

DWORD := 16#090305;

Variable name

TimingSlavelrigBCodeld

Type DWORD
Initialization 16#090305
Description Identification of an IRIG-B slave

Global constant

TimingSlavelrigBCode2ld:

DWORD := 16#090030;

Variable name

TimingSlavelrigBCodeZ2ld

Type DWORD
Initialization 16#090030
Description Wrong identification of an IRIG-B slave
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Function Block

FUNCTION_BLOCK TimingMasterFanoutFB

VAR_INPUT
Request: SaveRestoreEnum;
END_VAR
VAR_IN_OUT
ComPortData: TimingSerialPortBufferStruct;
MFO: TimingMasterFanoutStruct;
MFOlnit: TimingMasterFanoutStruct;
END_VAR
Name TimingMasterFanoutFB
Description Main function block to read the serial port information from the serial port

and fill out the TimingMasterFanoutStruct.

This function block is called from the standard task running at 10ms
update rate.

Input argument

Name: Request
Type: SaveRestoreEnum
Description: Request for save/restore/safemode or noop.

In/out argument

Name: ComPortData
Type: TimingSerialPortBufferStruct
Description: Serial port buffers

In/out argument

Name: MFO
Type: TimingMasterFanoutStruct
Description: User interface structure

In/out argument

Name: MFOInit
Type: TimingMasterFanoutStruct
Description: Save/restore variable in persistent memory
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Function Block

FUNCTION_BLOCK TimingSerialPortControlFB

VAR_INPUT
Mode: ComSerialLineMode _t;
pComin:; POINTER TO ARRAY]0..65] OF BYTE;
pComOut: POINTER TO ARRAY[0..65] OF BYTE;
SizeComin: UINT;
END_VAR
VAR_IN_OUT
Com: TimingSerialPortBufferStruct;
END_VAR
Name TimingSerialPortControlFB
Description Main function block to communicate with the serial port hadrware.

This function block must be called from the fast task running at 1ms
update rate. If not buffer overflows will occur.

Input argument

Name: Mode
Type: ComSerialLineMode_t

Description: Should be set to SERIALLINEMODE_EL6 22B for
EL6xxx EtherCAT terminals for serial ports

Input argument

Name: pComin
Type: POINTER TO ARRAY[0..65] OF BYTE

Description: Input buffer of serial port. Should point to a EL6inData22B
structure in the input memory region.

Input argument

Name: pComOut
Type: POINTER TO ARRAY[0..65] OF BYTE

Description: Output buffer of serial port. Should point to a
EL6outData22B structure in the output memory region.

Input argument

Name: SizeComin
Type: UINT
Description: Length of input and output buffers

In/out argument

Name: Com
Type: TimingSerialPortBufferStruct
Description: Serial port buffers
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Program Example:

(* Global variables *)

VAR_GLOBAL
CdsTimingComPortDataM5: TimingSerialPortBufferStruct;
CdsTimingCOMInM5 AT %l*: EL6inData22B,;
CdsTimingCOMoutM5 AT %Q*: EL6outData22B;
CdsTimingComPortM5: TimingSerialPortControlFB;
CdsTimingCMA_AFB: TimingMasterFanoutFB;
END_VAR

(* Call from fast task with 1 ms update rate *)
PROGRAM TimingFast
CdsTimingComPortM5 (

Mode := SERIALLINEMODE_EL6 22B,
pComin := ADR (CdsTimingCOMinM5),
pComOut := ADR (CdsTimingCOMoutM5),
SizeComln := SIZEOF (CdsTimingCOMInM5),
Com := CdsTimingComPortDataM5);

END_PROGRAM

(* Call from standard task with 10 ms update rate *)
PROGRAM Timing

VAR
SaveRestore: SaveRestoreFB;
GotoSafe: BOOL,;
Request: SaveRestoreEnum;
END_VAR

SaveRestore( Savelnterval ;= T#1m,
GotoSafe := GotoSafe,
Request => Request );

CdsTimingCMA_AFB (ComPortData := CdsTimingComPortDataM5,
MFO := H1.Cds.Timing.C.MA_A,
Request := Request,
MFOInit := CdsTimingCMA_Alnit);
END_PROGRAM
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Visuals (master-fanout chassis)

Master-fanout chassis with GPS receiver (timing master):
Boerd D Serizl Coe 1D GPS Address
I Master
MSR Master A
[ 0]

0| Extemnal PPS Delay | 0000000000 5
GPSDelay 0.000000007 5 GP S Lafitude 48.4549 °

2219 Timing Tolerance || 0.000001000 5 GPS Longiude 1194074
GPS Height 169.9
sz .
249903 ; GPS3DSpeed 0100 més
GP32DSpeed 0030 mys
Com Lencth BR4773020 Uplink Eror Count T
GRS Heading 3233000

214
| op __J{ 000FF GPE DOP

RS
Click number to activate visualization
“ E n _TrackedSatellnes
® e e
| Missing |

Migsing

o BN TEEEEEEEEEEN

.y | Frevous WFD Visua
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Master-fanout chassis without GPS receiver (timing fanout):
Board D Serial Coe 1D GPS Address
070011 0 08053440 (655 [l 1025533213 0.15

QCXO Control ooooy
QCHDE 0.000000000
E :

[ o J[ 0]

e

585131040
om Lenc | 585131040 | Uplink Eror ot I 0|
| oPp ] odorF =

Fanouts
Click mumber to activate visualization

OE0dpoE@oEED D

ErEEdEEE TN EEEEEEN

.y ] Prevous HFO Vel

Name TimingMasterFanoutVis

Description This is the visual for the timing master-fanout chassis. At the bottom
each fanout-put port is listed. They can be turned made active or
inactive. A link to the visual of the slave module is also provided. The
name of the master-fanout chassis can be chosen freely.

Placeholder Name: MFO

Type: TimingMasterFanoutStruct

Description: Master-fanout information to be displayed.
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Visuals (slave modules)
Comparator/frequency counter:
Board ID Rewv Setial Code ID Rewv Ict GPS Address
070071 1 0 07056BED L] CARATOR_FREQCOL 1029533822 01549
CFC
[ Gpinkup ] 00000000 DEODO00D

VRGOSR CORDReRE
| Uplink Ertor Count | | 0 |

[ Uplnk CRCEnors | | 12 | | TimeDferencs ||  Frequency |

B [ -

LOS ‘ | Missing |

B coooooooos | ] 7a213ser He
B cooooooooos | O] Tonims:
B cocooooooos | [ 0He

B coooooo000s |

|
B coooocoooo: | [
|

B coooooo000s |

| MeasumdDelay | | 0oooooooe? s |

| Mezsured Advance | | 0.000000034 5 |

—= e (o

[ wokocomal ][ 23mv |

| DIF | | O00FF | Etror Count ‘ | 25 |

Retum CRC Error

DuoTone:

Duotone

| Uplink Errar Count H 0 |

| Uplink CRCEmars | | 156 |

T

| vowcomd [ 2amiv | Los | [ Missing |

| DIP | [ x02FF | Error Count N 24 |

Retum CRC Ermor

| MeasumdDelsy | [ oooooooias |

| Messured Advance | | 0.000000071 5 |

| UsedAdvance || n.00m00007 s |
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Fanout:

Board ID Rewv Serial CodelD Rev Id GPS Address
070011 1 0 08053440 68 FANOUT 1029533877 03

| Uplink Error Count H 1] ‘

e [
| vowcoma [ 24mv 0000000030 5 | Los | [ Mising |
| DIP | [ oeoorF 0320386566 5 ErorCaunt | | |

GPS Delay -0.000000015 5

Fetum CRC Ermor

| MeasuedDelgy | [ 0000000361 s |

Fanout VISTIMINGYFO_A | Messured Advance | | 0.000000481 5 |
B

Board ID Fuev Serial Code ID =0 Id GPS Address
070071 1 1] 09003054 133 IRIGE 1029533560 0164

[ UpikUp | [ UplinkLos Leap Seconds IRIGE Input A
[k o | Dowmme ]|

[ e CreEmrs | |
E——
[ voocomal [ 242av L0S | [ Mising ]

| DIP | [ ox02FF Error Count | | 26 \

Fetum CRC Ermor
IRIGE Input C
Cournt | ‘
| MeasumdDelay | [ 000000024 5 |

[ Measured Advance | [ 0000000123 s |

o ff 000 ] | UsedAdwance | | 0000000113 s |

Previous Visual
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RF source:
Board ID Rev Serial Code D Fev I GPS Address
070071 1 0 DB06EEAD 63 KOLOCKING 1029533774 0167
EY OCX0 24 5MHz

[ UpinkUp | [ UplinkOS Preset Fre que ncy 24515730 Hz
| Uplink Error Count H 1] ‘ Measured Fraguency 24515730 Hz

| Uplink CRCEmars | | 16 \

e

[ wvorocomral | [ 23mv | | E | [ Missing |

[ op  J[ owrr | Ewcan || e |

Figtum CRC Error

Court | ‘

| MessuedDelsy || oooonoonezs |

[ Measured Advance | [ 0000000041 5 |

Previaus Visual | Usedadwance | [ 000000004 s |

Name TimingSlaveVis

Description This visual contains the information about a slave module. A link to
the previous visual (master-fanout chassis) is also provided. The
name of the slave module can be chosen freely. The fanout slave
interface also provides a link to the visual of the actual master-
fanout chassis hooked up to this port.

Placeholder Name: Port
Type: TimingFanoutStruct
Description: Port and slave information to be displayed.
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