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the present (2023)




EIC ePIC-dRICH SiPM photodetector prototype P otsnoun)

4x SiPM matrix arrays
(256 channels)

flex PCB

cooling stack
(water-cooled Peltier)

minicrate with
fron-end electronics
(ALCOR ASIC inside)

aerogel tile
(not shown)

prototype PhotoDetector Unit (PDU-v2) Readout Box



prototype photodetector unit @@, T TTTTTTTTToTTTmoTTTomiomm oo
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EIC ePIC-dRICH SiPM photodetector prototype

Readout Box (top)

Readout Box (front)
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the future (2025)




SiPM sensor matrices mounted on carrier PCB board INFN

PhOtOdeteCtor un It e 4x 64-channel SiPM array device (256 channels) for each unit

conceptual design of final layout e 1248 photodetector units for full dRICH readout
o 4992 SiPM matrix arrays (8x8)
cold plate / heat exchanger SiPM o 4992 ALCOR-64 chips
sensors o 319488 readout channels

SiPM matrix array /

. — flexPCB
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back-side connectors

Aerogel

~15-20 cm

\ ALCOR-64 ASIC

RDO connections to services
HV, LV, DAQ, ...




~100 mm

ALCOR

256-channels RDO, 2+2 ALCOR-64 mezzanines

SiPM HV VTRx+ 10
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: SiPM sensors
PDU electronics on e
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SiPM sensors
(256 ch)

Develop RDO prototype (INe

one of the goals for 2024 electronics

cold plate / heat exchanger

SiPM matrix array

FEB Board (annealmgdr:;losfets (64)
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Use the same prototype PDU-v2 cables and senices

4x SiPM matrix arrays
(256 channels)

flex PCB
remove Peltier modules
fluid-based cooling
(siliconic, T =-40 C)
co ack
(water-c Peltier)

minicrate with
fron-end electronics
(ALCOR ASIC inside)

aerogel tile
(not shown)

. Readout Box layout might differ
PhotoDetector Unit (PDU'VZ) to match a full-scale dRICH prototype



SiPM
photodetector

readout box
(PDU-v2 inside)

replace stack of
commercial
FPGAs with

prototype RDOs

15



Prototype RDO

SiPM services

FPGA

external services

this is just a concept, see slides of Pietro & Davide for real details

lato top

SiPM Bus
Connector (top)

ALCOR Bus
Connector (top)

HV Connector
(16+4, top)

VTRX+

lato bottom

e ALCOR Bus
i Connector (bottom)

LDOs

HV Connector
(16+4, bottom)

LV Connector
(2+2)
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P rototy p e R D O imaginative layout with real-size components

challenging, limited space for components SiPM bus
connector (40 pins)

Artix
UltraScale+

o
0 MicroChip ALCOR bus

PolarFire connector (80 pins)

VTRx+

QSPI Flash
MT25QU01

LDOs

beam-test and
SiPM bias debug signals
connector 17

LV connector



beam test October 2024: hybrid layout
fake FEB

to be done

FireFly

existing

PDU-v2

existing

RDO

to be done

Masterlogic

existing




LV power considerations

this is preliminary, need to move towards definition of requirements

e ALCOR
o analog:1.2V
o digital: 1.2V, 25V
m keep analog separated from digital
m yes, because of noise!
e RDO
o main FPGA: 0.85,1.2,1.8V
scrubber: 1.0, 1.8V
o VTRx+:1.2,25V
m is 2.5V needed?
FLASH: 1.8 V
other electronics: 3.3 V
m is 3.3V needed?

~13W /PDU
2.7 KW / dRICH sector
16.5 kW total

3x LDO on each FEB

LDO ALCOR
Y| 12V ” analog
analog power LDO ALCOR
digital core
PS / 12V ~ dig
18 LDO ALCOR
~2A/PDU / 25V digital /O
core logic
PS 5x LDO on RDO
1.6V
~2AIPDU —~a LDO | .| FpgAcore
0.85V
\ LDO ———» FPGAcore
digital I/O 1.0V
PS \
LDO FPGA core
30V 12V VTRx+ core
~2A/PDU
LDO FPGA1/O
\ 18V FLASH
\ LDO | | virx+i0
25V




