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 LCAPP Introduction

« OPC-UA server based on the quasar framework serves as

e single pipeline for communication with the hardware (to avoid interferences) for
both DCS and DAQ paths

« abstraction of the hardware in order to « hide » all technicalities related to the
hardware unnecessary to operate the hardware

« full access to configuration/monitoring remains possible through low-level
functions but are assumed to be not common operations

« Compilation can be done with the free open62541-compat library but eventual
operation with the licensed ua-sdk library offering multi-threading

e open62541-compat could probably be complemented with multi-threading
capability but out of scope of my/our work (—> quasar development)
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cUAPP About the calibration side

« Calibration board ASICs quite simple with only a few registers for which convenient
accessor functions (and OPC-UA variables/methods) facilitate the reading/writing through
relevant naming (e.g. « FineTuningDAC » instead of writeSlaveHiddenRegister(reg=3,...)

« Configuration can be done from values in the server configuration XML file and/or using the
OPC-UA methods

« The former is personally my preferred option since the configuration of ASICs is
assumed not to change after installation

« Calibration board’s level methods to apply usual common/practical operations to all on-
board ASICs (set_dac, set OTA_ ForAlICLAROCS,
set_pattern, configure) in order to avoid 32
transactions to configure a full board (loop over
ASICs internal to server, optimising the
parallelisation)

e Full calibration board configuration currently done
in ~4.5 seconds

« Some « interface specifications » at here
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c UAPP OPC-UA server architecture
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COLUTAchannelo.-x
ct channelAddress : Uintl6
M readChannel(Byte,Byte) : Byte[ ]
M writeChannel(Byte,Bytel ]) : void
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CUAPP

Calibration-related aspects

° Latournetto.-:
CE registers_file : String
CE connection_id : String
SCeisDevkit : Boolean
7 M SetCalibrationPeriod(UInt32,Boolean) : void |
- M DoPulses(UInt32) :void |
'f M areCaIibrationPuIsesDone() : Boolean;

= Used only W|th mternal pulse generator (not « nominal » operation)
"™ Will be renamed/slightly modified to be more elegant

LpGBToL-1
« ¢V LpGBTFrameSend : Int32
« ¢V LpGBTFrameNoAnswer : Int32
« ¢V LpGBTFramelpBusError : Int32
|e cv redundant_i2c_ctrl : Boolean
CE autoParityChange : Boolean
CE Ipgbt_link : String
CE Ipgbt_address : Int32
CE icC : Boolean
CE Ipgbt v1 : Boolean
CE safeLpGBTRegisterWrite : Boolean
1 ce calibrationMode : Byte
M registerWrites(UInt16,Byte[ ]) : void
M registerWrite(UInt16,Byte) : void
M registerRead(UInt16) : Byte
M registerReads(UInt16,UInt16) : Byte[ ]
M configure() : void

m Calibration board’s level methods to | = Smrae
address all underlying chips at once
(single OPC-UA transaction and
internal server optimisations of ipBus,
IpGBT and 12C transactions)

m ASIC-level configuration/reset
methods

Probably not needed to play with IpGBT on DAQ side

(except for checking that it answers but need common
with DCS so info could be just provided as an OPC-UA node)

resetLADOC()
reconfigure()

'z = 2

CalibrationBoardo.-1
CE monitoring_group : Byte
CE nameOfLpGBTsideA : String
CE nameOfLpGBTsideB : String
Ce configureOnBoot : Boolean
M_confiaure(Boolean) R 2 void
™ S-étbéa’llt‘)‘ratloh§yte-§('Booleaan§te Byte) “”“'“:'va‘.d
M Se tCalibrationPulselength(Boolean,UInt32 Boolean) : void
set_pattern(UInt64,UInt64) " void
#M set one dac(Byte,UInt16) :void §
§M set dac(UInt16) : void £
W set OTA ForAlICLAROCs(Boolean,Boolean) _  _ :void j
Jelxlavel A o - ——
) cv Tuning1Vref : Byte
cv FineTuningDAC : Byte
cv DACcode : UIntl6e |
« cv Sw_channel_claroc : Byte
‘v Sw_channel_pulse : Byte
cv EN_ota_in_claroc : Boolean
“cv EN_ota_out_claroc : Boolean
: -V EN monltorln R : Booleany
CE monitoring_group ~ :Byte
CE |I2Caddress : UIntl6
CE nameOfResetGPIO : String
M readSlaveMainReg(Byte) : Byte[ ]
M writeSlaveMainReg(Byte,Byte[ ]) : void
M readSlaveHiddenReg(Byte) : Byte[ ]
M wrlteSIaveHlddenReg(ByteByte[ 1) : void
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