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BGIPXL functionalities

BGIPXL properties

Simplified communication overview

Acquisition triggers
Components

BGI readout frontend

Timepix

* Integrate the BGI system into the control system.

. Send control/configuration values/commands to the BGI readout backend.

. Profile data: Read from readout backend and publish to control system.
OR
. Raw-data: Readout autonomously saves data to file in specified folder.

* Manage LTIM devices according to measurement settings.
. Calculating delays and selecting clocks/starts/pulse-widths.

* Ensure safe sequences for turning system on and off.

° Monitor state of system components.
. Power supplies, Cooling water, Readout system.

e  Shut down system components in case of problems.

* Provide diagnostic information about the BGI system.
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cycleTime WarningRF_ns int64t 150000000 cfgEnableacknowledgecommand bool |false -
emptyDataDue ToCrossCycleAcquisition bool false cfgEnableGrayCounter bool |false -
hardwareAcquisitionStatus String UNKNOWN cfgEnableSuperPixelOscillator bool |[false -
hardwareOperationaliode String (0P cfgEnableTestPulses bool |[false -
hardwareSystemStatus String  UNKNOWN cfgEnableTimeroverflow bool |false -~
TimeOverThresh, inteat 0 cfgPixelOperationMode enum [OP_TOA_AND_TOT -~
profileCount int32 t "] cfgPolarity enum (POL_HOLE_COLLECTION -
profileFirstEventTimestamps_ns doublell [] cfgTestPulseDomain enum [TP_DOMAIN_ANALOG DOMAIN |v
profilelntegrationTimes_ns doublell [ cfgTestPulseSource enum | TP_SRC_INTERNAL -
profilesaturationFlags boolll 0 cfgToaClock enum [TOA CLK PHASED SHIFTED -
e S T B e doublell daclbiasChargePumpP Il bits int32t 4
" daclbiasDiscriminators10ff_bits int32.t 8
profileTotalNumberofEvents int6a_td 1) = =
— daclbiasDiscriminaters10n_hits int32.t 4
prafileTransverseFPositions_um doublell [ n
ry- - daclbiasDiscriminatorS20ff bits int32t &
ROl int64_t[01 (1 daclbiasDiscriminators20n_bits int3z2 t 4
req sste Har onichuringMeasurement inteat 1 daclbiasikrum_bits int3z.t &
requestedMe sur meni foe enum OFF daclbiasPixelDac_bits int32.t 4
requestedMeasuremientTi 1e0ve) hreshmldFilter int6at 1023 daclbiasPreampOff_bits int32.t &
requestedProfileMeasurementt sun nt32 t ] dcloissRieampOpRite Int32t 4
ol | " S - daclbiasTestPulseBufferin_bits int32 t 4
requestedProfileMeasurementintegrationTi e in’ 321 10000
Ny — daclbiasTestPulseBufferout_bits int32 t 4
9 INGZ,T 10000 dacvFeedback bits int3azt 4
requestedFrofileMeasurementOffset_25ns int6a_t/ 0 dacvPreamp_ncas_bits int32.t 4
q tStart_ms int32t 200 dat TestPulseCoarse_bits int3zt 4
tstart_rfelock int32 t 1000 dz vTe .Pul sFine bits int32 t 4
¢ 9 enum NS_100 dacv? iresh Idco 'se Jits int32 t &
requestedRawDataSavel ocation String CEBMEELF A1 8 ) | INES2HlA
dacwWeoControlPll | - at32 t 4

savelocationRawData

MeasurementSetting

harmonicDuringMeasurement

String n/a

int64_t 1

measurementTimeOver ThresholdFilter

int64 t 1023

mode

enum |OFF

profileMeasurementCount

int32.t 8

profileMeasurementintegrationTime

int32 t 10000

profileMeasurementinterval

int32 t 10000

profileMeasurementOffset_25ns

int64.t 0

profileMeasurementsStart_ms

int32 t 200

profileMeasurementStart_rfclock

int32_t 1000

profileMeasurementTimingUnit

enum |NS_100

rawDataSavelocation
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String

datalinkDelayedvalues_phass fre tion won [ {0,0,0,0,0,1,2.1]

isActiveDetector biol | [false [-]
outputBlockChannelMask boolll [[false.false trus.false false true.faise.f
outputBlockClockoutputSource: enum [0B_CLOCK_L60MHZ [~]
outputBlockclockReadoutsource enum [0B_CLOCK_40MHZ ~|
outputBlockEnableblObEncoding  bool  |false
outputBlockEnableClockoutput bool |false
plEypassed bool |false
pliClockPhaseShiftDivider enum [PLL_DIV_DIVIDE_BY_16 |

pliclockPhaseshiftNumber

enum [PLL_COL_CLOCK PHASES_2

plibualEdgeCiock

bool

[fatse

A anarnk

plloutput enum [PLL_OUT_CLOCK_PHASE_L |
pliReset bool [false

pliselectveocontrol enum [PLL_VCNTRL FROM_DAC ORE... v
powerPulsingClockDividerPoweroff  enum |PP_CLK_DIVIDE_BY_8 -

powerPulsingClockDividerPoweron  enum  |PP_CLK_DIVIDE_BY 50 -

powerPulsingEnableinDigitaiDomain  bool  [false -

powerPulsingNumofcelumnsP oweroff

enum [PP_COLUMNS 16

4

powerPulsingNumofColumnsPoweran

enum [PP_COLUMNS 16

o

slvsEnableClockinRefPITermination

bool

[fatse -~

slvsTwCurrent

enum ‘sLvs,cuRRENT,sja,MlLLlAMp ‘ - ‘

testPulseCount int3z t 2
testPulsePeriod_64_clocks int3z t 2
testPulsePhase enum [TP_CLOCK_PHASE_4 [~




BGIPXL sequencing

Cross-cycle acquisition not allowed BGIPXL activities

Timing events

Main sequence for profile measurements

Prepare[A]
#Profiles ready ?
#Profiles ready ?
#Profiles ready ?
Read profiles[A]
Publish profiles[A]
Prepare([B]
#Profiles ready ?
Read profiles[A]
Publish[B]
Prepare[C]

* Prepare >t

* Monitor state of system components. }; §~ :j ;T f“ :? §
* Configure LTIMs. ;o IR o
* Send prepare info to BGI. =" = =K g
* Acquire
. Cross-cycle acquisition allowed
* Poll BGI for #profiles ready ~
* Read available profiles PG f_
+ Obtain diagnostic info = Ll ? ............................
« Update fesa-device fields g gEssfssd g 35§ |
* Notify properties 3 3 s g 3
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PS BGI system overview

More details at https://confluence.cern.ch/display/BEBI/System+portal+%3A+BGIPXL+CPS
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https://confluence.cern.ch/display/BEBI/System+portal+%3A+BGIPXL+CPS

PS BGI timing overview

More details at https://confluence.cern.ch/display/BEBI/System+portal+%3A+BGIPXL+CPS
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https://confluence.cern.ch/display/BEBI/System+portal+%3A+BGIPXL+CPS

SPS BGI system overview

More details at https://confluence.cern.ch/display/BEBI/System+portal+%3A+BGIPXL+SPS

SPS GMT

GMT events

RF warning pulses

SPSRF

3203 UG[INjOASY

cfc-ba5-bgih

SIX.WRF-BGIH
SX.PREPARE-BGIH
SX.START-ACQUISITION-BGIH
SX.START-INTEGRATION-BGIH
SX.STOP-INTEGRATION-BGIH
SX.STOP-ACQUISITION-BGIH
SEX.STOP-TRAIN-BGIH
SEX.W20-5LOW-BGIH
SEX.W20-FAST-BGIH

SPS.BGI.H.51634

SPS.BGIH.51634-DPS
SPS.BGIH. 51634-BIAS
SPS.BGIH. 51634-HY

SPS.BGIH. 51634-FPGA

BGlPower,

5. lensen, SY-BI-5W, Aug 2024

SPS.BGIH. 51634-COOLING

BGITempr
SP5.BGIH. 51634-TEMP3

SPS.BGIH. 51634-TEMP4
SPS.BGIH. 51634-TEMP6

BGICooling

Acquisition triggers

\ , REST, |pBus

cfp—baS—bg'lh‘ ‘

?IL

Injection warning, TO ienrala iit (12 <
|-
L
? R5232
‘ DAQ/ADC
Readout FE
A
Beampipe | [ « |
Beam R Beampipe.
[__Anode || Flange <

R5232
R5232

A A

v

4 . Cooling water on/off

yYv

{'_I"‘

Cooling water temperature in

I Cooling water temperature out

BGI review, 03 September 2024 - FESA & Timing - S. Jensen (SY-BI-SW)



https://confluence.cern.ch/display/BEBI/System+portal+%3A+BGIPXL+SPS

SPS BGI timing overview

More details at https://confluence.cern.ch/display/BEBI/System+portal+%3A+BGIPXL+SPS
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1] First RF injection warning ~30us before beam-arrival

2] BST injection warning ~10ys befare heam-arrival

3) RF Frev : At=23.1ps, ie, “a3kHz

All injection AND ejection warnings are sent on RF cable

== Filter via LTIM so only first injection is sent as TD

See hrtps://wikis.cern.ch/display/BEBI/SPS-BGI+Timing+Signals
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https://confluence.cern.ch/display/BEBI/System+portal+%3A+BGIPXL+SPS

Comments

Timing, LTIM solution:
* Meets current PS/SPS/LHC requirements

* Somewhat “dense” configuration and usage
=> little room for additional requirements

* Limitations: Unable to change configuration once loaded
=> no variation of integration-intervals, -times during cycle

* Potential improvements
* Consider moving the trigger generation to the readout system
* Unsure about White Rabbit capabilities...

FESA:
* FESA on SoC could reduce system complexity

Other:
» Streaming raw-data to a dedicated server (in CCR) looks promising
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