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First CALOROC workfest on ePIC
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Goal was to inform every calorimeter on the CALOROC 
development, readout electronics and plans for the next 
year(s). 

Second goal was to update each calorimeter with the 
requirements using the new updated simulation, testing with 
H2GCROC. 

• Include also the far-forward detectors in case we could 
apply the chip to their detectors too



CALOROC waveform digitizer with auto-trigger 
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Based on the H2GCROC, using 
39.4 MHz sampling 

Auto-triggering on the TOA > 0 

There was a follow-up on the ePIC DAQ 
meeting about the readout speed: 

• With 4 samples it looks more like 100 kHZ 
readout now.

Frederic Dulucq - Omega



CALOROC1A - same analog part as H2GCROC
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Frederic Dulucq - Omega



CALOROC1B - switch gain
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4 different regions

The switch gain will be adjusting 
the path according to the 
incoming signal

Frederic Dulucq- Omega



CALOROC Signal to Noise
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Frederic Dulucq - Omega



CALOROC readout frames
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Summary of the readout data 
obtained from both CALOROCs 

- Header with counter 

- Hitmap for 18 channels (for the 
zero suppression) 

- Data 

- CRC for data integrity check 

- Idle (will be suppressed by 
readout)

Frederic Dulucq - Omega



First tests

8

First chip test will be performed at Omega: 

• Checking the connections, data stream, etc 

• They have the capability from the H2GCROC, 
this provides the fastest first checks 

• Then provide chips for everyone to test

Frederic Dulucq- Omega



For readout plans 2026-2027
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At ORNL (Norbert): 

• Option 1 - small scale testing with FPGA 
board. Currently KCU105, but we will 
produce the gRDO soon 

• Option 2 - first test article for FEB 
(LpGBT, DCDC), fiber in/out, LV and bias 
voltage

At LLR (Olivier ): 

• Special readout electronics for EEEMCal 
SiPM arrays 

• First test article, later it can be upgraded 
with LpGBT, etc.



Simulation

10

CALOROC A CALOROC B

Both CALOROCs are implemented in the simulation: 

• The switch gain still has to be updated in the CALOROC B, 
but there is ongoing work 

• PR is waiting for approval 

• Need to limit the samples up to 7

Minho Kim



Simulation checks
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Sanity checks for the ADC, TOA, TOT done 

More studies are coming



Update request from detectors
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1. What is the capacitance of the detector per channel? (pF)
2. What is the lowest signal measurement required? (fC)
3. What is the highest signal measurement required? (fC)
4. Do you have a measurement with certain settings of MIP peak, other fixed signal? (With the 
H2GCROC and settings)
5. What is the charge resolution requirements? (Percentage as a function of charge, not in bits)
6. What is your timing requirements/measurements?
7. What is the expected occupancy per channel from simulation? (Including full background)
8. What is the maximum hit rate per channels needed if all channels are activated at the same 
time?
9. What is the expected dark noise rate?
10. What is the maximum hit rate required for a single channel? (If only one receives signal)
11. What is the double pulse separation needed? Overlap signals from two independent bunch 
crossings? (This affects small or large signals differently in your detector?)
12. How many number of samples you require as minimum (max is 7 now in CALOROC)?
13. What is the preference for A or B for CALOROC?



What we received
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BackHCal BackECal BarHcal BarEcal ForEcal ForHCal B0 ZDC Insert Lumi Pair Low-Q2 LumiPhot
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13

(14)

(15)

Understood req.
Progress, but not finished

Nothing to report
Maybe too large requirements



Summary
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• First CALOROC chips will be available in March: 

• First tests basic communication, performance at Omega 

• Prepare readout electronics for all detectors and laboratories (small and large) 

• Simulation implementation of the digitization is ongoing 

• New request for the calorimeters to update the requirements and performances using the 
chip: 

• Most of the answers lies in simulation, some in testing of the chip 

• Vision is to write a document by the end of the year, before the CALOROC-2 is sent for 
production


