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Distributed Front End Readout System @ CAEN

A Front End Preamplifiers, A/D conversion and data processing in BEatrd
A TDlink synchronization, readout and slow control over optical fibers
A Concentrator Board: provides global synch + data sorting, formatting and storage

FERS Concentrator

FERS units
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Distributed Front End Readout System

A Easy scalability to thousands channels
A Single cable (optical fiber) readout
A Ring configuration

64CH I

LYSO matrix with

SiPM tiles
Readout board 6 4 C

FERS units

Reproduction, transfer, distribution of part or all of the contents in this document in any form without prior writtengi@rafsCAEN is prohibited

@ CAEN

Tools for Discovery

SYNC
CLOCK FERS Concentrator
COMMAND

CONFIGURATION




@ CAEN

Tools for Discovery

Distributed Front End Readout System

A Single board stand alone and complete bias and readout chain
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Tools for Discovery

Distributed Front End Readout System @ CAEN

A A new family of readout systems for different detector technologies:
SiPM Detector

PMTs and MAMTs

Gas Detector, wire chambers

GEM Detector

Silicon detector

Diamond detectors
Neutron Detectors (Position Sense Tubes, He3 detectors)
HpGE SegmentedHpGEdetectors
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Distributed Front End Readout System @ CAEN

A All FERS readout system shares the same board size and interface protocol

A In coincidence readout between different detector
with sub-ns resolution

A Multiple front end solution:

A AsicBased readout

A Citiroc¢ SiPM SpectroscopyMeerod
Petiroc¢ SiPM timing \(Veerog
Maroc ¢ MA-PMT WeeroqQ
Skirocg Silicon Detector\{/eeroQ

Gemrocg Gem DetectoVeeroq
Sampicg 10 GS/s SCA waveform digitizer gsd’ DC I(al, D. Breton)
A AARDVARC (13 GS/s) andhSOCG3.2 GS/s) SCA waveform digitizer @sd@ DC lalu Scientific

A High resolution multichannel TDC

A Multichannel ADC
A A1442¢ 16 channel preamp for Silicon Strip Detectors
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Distributed Front End Readout System @ CAEN

DETECTOR TECNOLOGY SPECIFIC
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Distributed Front End Readout System @ CAEN

2 X IN LEMO

OPTICAL LINK

(fastread-out, up to 6.25Gbp9

ETHERNET LINK

(developmentand testingread-out/ up to 25 Mbps)

USB LINK

(developmentand testingread-out, up to 10 Mbps)

A Auxiliaryl/ Osfor subns timing and low latency trigger distribution (alternativeTtblinK

S
II"‘ -

A FERS communication interfaceEDlink(sync + commands + data) or Ethernet, USB 2.0 (data only, mainly , /2%
used for evaluation) FreT
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TDlink @ CAEN

Tools for Discovery

Daisy chainable serial link on fiber optic (uBt&h/y.

Provides data transfer (readout + slow control), clock distribution, synchronized commands for time sta
reset, acquisition control, trigger distribution and/or validation, busy management

One linkconnects ugo 16 FERS units
One concentrator board with 4/8 links can read 64/128 FE units, that is 4096/8192 channels!
FERSree: Multiple concentrator boards can be synchronized to build large readout systems
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DT5212 - Concetrator @® CAEN

Tools for Discovery
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Event timestamping and correlation @ CAEN

Tools for Discovery

GPS (1/10Hz/10MHz)
MACHINE CLOCK (UP T0 52MHiz)
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Concentrator FERS

* OCXO0venControlledOscillator 5ppk/50°C

A Alltimestampcountershavea common clock and common counténsleedall triggerscapturethe sametimestamp
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A5202: 64 channel SiPM readout ( Citiroc 2A)

Based on two ASIC3tiroc2A Weeroq: 64 channeSiPMreadout

Up to 4096 channels managed by a single concentrator board

Embedded HV bias (AD0V) with temperature feedback. Individual HV adjust per channel
Programmable gain and shaping time

Individual discriminator thresholds: down to 1

50 psTDC for high resolution time stamping (OR trigger to Reference Input on LEMO)
Acquisition modes: photon counting, spectroscopy mode (PHA), list mode (chann&thiinp+ ToT)
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