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Status and plans for EICROC

• EICROC0 still under measurement

– See https://indico.bnl.gov/event/23162/

– Triggered readout, all data shipped out :  16 ch * 8 samples ADC + TDC

– Present power ~2 mW/ch (+ 4*20 mW « analog probe preamp »)

– New versions prepared 4x4

• Digital noise investigation

• ADC power + shaper/driver to be reduced from ~1 mW to 100 µW/ch => EICROC0A

– EICROC0A/B : simulations and layout in progress

• EICROC1 will address larger dimensions : 8x32

– Address floor planning and power distribution

– Selective readout : hit + 9 neighbouring channels

– Status : layout started based on EICROC0, adding more testability

– Still EICROC0-like readout

• Submission in ER fall/end 2024
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HGCROC3B/3C

• Substrate now chosen : separated ground. Better TOA threshold and crosstalk

– See https://indico.bnl.gov/event/23162/

• HGCROC3B has seen unexpected delay and new issues in TDC

– C4 bumps missing (IMEC)

– Gap in ToT and ToA outliers (modifications to address TID weakness in 3A) 

• HGCROC3C being prepared

– Metal fix would save 1-2 months and ~200k

– Submission expected may/june 24

• Measurements continuing

– Statistics with robots and analysis of bad chips

– Measurements on modules

– Irradiations : TID, SEEs, HI
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CALOROC1 [F. Dulucq, P. Dumas, C. Munoz, M. Nguyen, D. Thienpont et al.]

• SiPM readout calorimetry: CMS H2GCROC with EIC readout and clocks (fast commands)

– SiPM from 500 pF to 2.5 nF (or 10 nF)

– ~5-10 mW/channel

• CALOROC1A: conservative version

– Uses H2GCROC (ADC, TOT) analog/mixed + new backend

– Analog/mixed part complete but need to update TDC

– Digital part v0 available (with zero suppress) - verification process starting

– Next steps: schematic + layout

• CALOROC1B: exploratory version (pin-pin compatible)

– New analog part without TOT (dynamic gain switching)

– Backend « à la HKROC » : auto-triggered, zero-suppressed

– Status : simulations in progress with SiPM flavors

– Digital part (common with CALOROC1A) to be adapted

• New staff: S. EXTIER (2-year position) is designing EIC-specific part (clocks + fast commands)
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CALOROC

HKROCHGCROC



backup
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CALOROC1B: studied architecture  [P. Dumas]

• 3 preamp divided in:

– High gain

– 2x medium gain

– Low Gain

• 10b 40MHz ADC (Krakow)

• 25 ps TDC (Saclay)

– Possibly 12.5 ps
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CALOROC1B: Simulated waveforms (HG + MG)
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Common: Fast commands for EIC
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 Internal clock generator + external fast commands (x2 EIC clock bitstream, x2/5 internal clock) 
 5 unique fast commands

 2 dual uses (link + calibration): 1 or 2 consecutive FC 

 Not included: 3 dedicated FC for parameters (I2C emulation) + 1 spare

Fast commands Value Description Comment Possible back
to back

HD to IDLE

Idle 00011 Default, 40M phase inside ~99% of the time Y 0

External trigger 01101 Pedestal measurement For calibration Y 3

ChipSync 01110 Fast digital only reset Only when problems N 3

BCR 10101 Load default value (parameter) Real time operation N 3

EBR 11001 Empty readout buffers Free all internal memories N 3

Link-sync-ROC
or

Link-reset-ROC
10110

Send sync pattern (x400)
or

Internal serial link reset

Link sync procedure 
or

Link bit shift recovery (PLL SEE)

Y
(1 or 2)

3

Calibration int
or ext

11010
800 ns or

100 ns calib pulse
Y 

(1 or 2)
3

SC0 00101 Send SC bit 0 To built R or W frame Y 2

SC1 01001 Send SC bit 1 To built R or W frame Y 2

SC_Valid 01010 Validate action Validate if frame + ID are valid Y 2

Spare1 10010 Y 2



Common: Rates per channel

CdLT ePiC electronics meeting  2 may 2024 9

 Present HGCROC rate calculation: 1 serial link for 36 (+2) channels (HGCROC is arranged by 36 channels)

Trigger 
(Time)

Conclusion: ZS with 2 serial links mandatory

Version Number of
points (N)

Max rate Remarks

Present HGCROC-36ch 1 976 khz / ASIC LHC is 1 snapshot

Per channel (1 link/36 ch) 4 or 3 7-9 kHz / chn Divide by N and by 36 (could be exercised)

Caloroc (1 link/18 ch) 4 or 3 24-32 kHz / chn

Caloroc with zero suppress 4 55 kHz / chn With 6 channels triggered (over 18)

Present 
HGCROC

CALOROC



CALOROC readout frame - WIP
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 Common to both CALOROC

CALOROC1A – similar H2GCROC CALOROC1B – no TOT

ADC – TOT
TOA

4-gain ADC
TOA


