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Frontend electronics Testbench
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Electronics holding stand (with LV+HV+DPB)

Introduction

• Underwater electronics
▪ Digitizer (ID and OD)

▪ Onboard calibrator
▪ Data processing block
▪ Timing / synchronization firmware
▪ Signal and HV splitter (OD)
▪ HV power supply
▪ LV converter and distributor
▪ Pressure tolerant case
▪ PMT cable, feedthrough and connectors (ID)
▪ Optical fiber and Power cable and feedthrough/connectors

▪ System out of the water
▪ Reference clock and counter system
▪ LV PS (AC/DC conversion)
▪ Infrastructure (electronics huts, air conditioning, cable trays etc.)

• Module/system tests, pre-calibration and assembly
• Installation, test and calibration

FD4 members are working on
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PMT cables (signal+HV)

Digitizer 1

Digitizer 2

Short term schedule 2; Digitizer
2023

1 2 3 4 5 6 7 8 9 10 11 12

Design freeze
(circuit boards)

Evaluation (component test) and integration test
out of the water

Evaluation + integration tests in the water

Reliability evaluation & destructive tests

1st prototype
(ID only)

1st prototype
(ID + OD)

2nd prototype
(ID + OD)

Integration (system) test 
out of the water System test in the water

Critical (long lead-time, typ. ~52 weeks) component selection
Procurement & delivery lead time (~ 52 weeks)

7

MiniSASsignals:

2x redundant bi-dirdata links (GTX) for each Digitizer

DPB FUNCTIONS –PMT data collection

Basic single-laneAurora connection
Digitizer<->DPB, 2.5 Gbps, Aurora 8b/10b)

6 x SFPs
2x SFPs for Ethernet/spare links
2x SFPs for DAQ (redundant)
2x SFPs for timing&sync(redundant)

DPB

LV

HV cables

Signal cables
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Master clock generator Low Voltage power supply
Front-end readout

Software trigger system

Digitizer HV PS

LV power regulators

Data processing
+ network I/F

Synchronization
(clock + counter)

Slow monitor/control

Under water

PMTs

Sealed vessel
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• Design the test process and testbench of the final production of the
frontend electronics mounted in the vessel

• Provide the test setups and install them at CERN (where the assembly of
the vessels will be performed)

• Organize the tests of all vessels (via shifts open to the whole HK
collaboration)

• Deliver the calibration data of each channel and store them in the HK DB

Testbench 
@CERN 
must be 
ready 

Starting production of the digitizer board in Dec 2024
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1. Testbench for the calibration
• Check the digitizer boards in various conditions of temperature and

humidity
• Get the linearity curve: ADC = f(charge from PM, T, H)

2. Testbench for the assembly
• Check functionning of the FE boards before and after closing the

vessel
• Check vessel with electrnics after a water pressure test reproducing

HK conditions

Both testbenches at CERN (precise location still being negociated)
To be ready by the end of 2024
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Processing
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PC

Climatic chamber

x12

x12

Clock

Signal 
distrib
utor



12 Dec 2023 Pascal Paganini, LLR-École polytechnique 7

Generator

Signal 
distrib
utor

Digitizer

Digitizer

Data
Processing

Board
DAQ
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x12
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Clock

Signal 
distrib
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HKROC board
+

Oscillosope

Used to: 
• validate the choice of the waveform generator
• Prepare software modules
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HKROC used to measure jitter due to 
generator (oscilloscope too limited)

Results expected this week 

Waveform generator
oscilloscope

Power 
supply, clock 
generator, 
attenuator 

etc. 

PC
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Waveform generator oscilloscope

Power 
supply, clock 
generator, 
attenuator 

etc. 

PC

histPulse
Entries  8002
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Linearity of captured waveforms

150 ns integration (like the digitizer) 
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Jitter

On going with HKROC (thanks to Rudolph, Denis etc.)
Previous measurements with oscilloscope not totally

conclusive (above 300 ps)

Stay tuned…


