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Digital systems for Multi-Parametric
analysis in Physics Applications




40 years of innovation

For almost 40 years CAEN has been providing
Scientists and Engineers with the most
advanced electronic instrumentation for any
particle or radiation detectors

Strong of an extremely close collaboration
with the world major research laboratories
CAEN is proud to produce the best tools for:

High Energy Physics
Astrophysics

Neutrino Physics

Dark Matter Investigation
Nuclear Physics

Material Science

Medical Applications
Homeland Security
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Industrial Applications



-.a leading provider of
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. n AEN Power supply

Tools for Discovery

> HV : 100 B — 15 KB (detector power supply)

small currents (-milli & -micro amps)
with nAmp precision.

LV: for electronics
> Channels : from 1 to 768 per crate

> One interface for all boards

> NIM, VME, Desktop, Mainframe
architectures support




Traditional electronics

Tools for Discovery

CAEN offers a wide selection of Traditional Electronics in NIM and VME
form factors and crates

* Discriminators
« Amplifiers

* Logic units
 Fan-in/Fan-out
* Scalers

* Peak Sensing ADC
« QDC
« TDC

« VME bridges
* Pre-amplifiers
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Traditional readout system

Tools for Discovery  Many analog
modules and cables
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Tools for Discover
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Digital Acquisition Chain
Tools for Discovery

ANALOG  DIGITAL Ext or Self
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Configuration & Post Process, Analysis,
Monitoring Event building Identification



Crates / Racks

X

" 10-100 ch. 100-10000 ch.



ampling

Memory (Msample/ch)

MODELY | Form Factor |# channels| Frequency |# Bits Input Dynamic| Bandwidth Record Lenght . DPP 4
5 Range (Vpp) (MHz) firmware(®
(MS/s) small big
VME 8 0.5 4
724 100 14 | 0.5-2.25-10 40 PHA
X Desktop/NIM 4 500us 4ms
VME 8 1.25 10
720 250 12 2 125 Cl, PSD
X Desktop/NIM 4 5ms 40ms ’
VME 16 :
x730 500 14 0.5 and 2 250 1.25 10 PHA, PSD®)
Desktop/NIM 8 250us 2ms
VME 16 1.25 10
: 2 (5) D(6)
X725 Desktop/NIM 3 250 14 0.5 and 125 5005 ams PHA, PS
VME 8/4 2/4
731 500/1000 8 2 250/500 -
X Desktop/NIM 4/2 / / 2ms
VME 8 1.8/3.6 14.4/28.8
751 1000/2000 10 1 500 PSD, ZLE
X731 I Desktop/NIM| 4 / 1.8ms 14.4ms ‘
VME 2 7.2 57.6
761 4000 10 1 1000 -
X Desktop/NIM| 1 1.8ms 14.4ms
VME 3242 0.12806)
742 50002) 12 1 600 -
X Desktop/NIM| 16+1 200ns
VME 16 0.003()
743 32002 12 2.5 500 CM
X Desktop/NIM 8 640ns




Benefits of the digital approach

Tools for Discovery

Digitizer Pulse shape discrimination
Detector Energy (QDC or PHA)
Time (CFD interpolation)
O %\ B pre - —~ DAC i> |
, List Mode
\ Scaler

Digitizing Algorithms

Aim of the Digital Pulse Processing (DPP) — is to obtain «fully digital» analogue
modules: shaping amplifiers. Discriminators, QDC, DAC, TDC, Scalers,
coincidence/anti-coincidence/veto modules etc...



CAEN DT5550 / DT5550SE
Fully programmable digitizer

gt §

Tools for Discovery

32 analog indipended channels

« 80 MSPS, 14 bit ADC

* More than 90digital I/0 (CMOS/LVDS)
« Digital LEMO connector on back

« Digitizer, Charge Integration and PHA
» Fast USB3 connection

« AFE: 32 single ended input channels




Tools for Discovery
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generation software

BASELINE RESTORER IMAGING MODULE

> 120 virtual instruments




CITIROC 1A

Tools for Discovery Scientific instrumentation SiPM read-out chip

High-end Microelectronics Design



Tools for Discovery
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High-end Microelectronics Design

> OR32_charge
> OR32_charge_OC

P OR32_time_OC

Detector Read-Out

SiPM, SiPM array

Number of Channels

32

Signal Polarity

Positive

Sensitivity

Trigger on 1/3 of photo-electron

Timing Resolution

100 ps RMS on single photo-electron

Dynamic Range

0-400 pC i.e. 2500 photo-electrons @ 106 SIPM gain

Packaging & Dimension

LOFP 160 — TFBGA353



DT5550W :ASIC based DAS
Tools for Discovery

MULTIPLEXED READOUT

CITIROC CH[0..63]

CITIROC
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A DT5550W :ASIC based DAS

Tools for Discovery

DESIGNED TO READOUT
MULTIPLEXED-OUT ASIC

|.LE.: ASINGLE DT5550 CAN READOUT 32 CITIROC
FOR A TOTAL OF 1024 SiPM DETECTOR

Provide Bias to SiPM between 20 and 85V 10mA
individually regulable

Simultaneous readout of 128 channels in low and high gain mode



Cumulative

DT5550W :ASIC based DAS

« |+ Configure ASIC parameters
« List mode output

- (channel/time/energy)

* Imaging
| = Hit per channels
* Energy Spectrum

« Time of flight spectrum

 Channel remapping in order to be used
with any shape detector

 Export all results as data files or
images

Direct compatible with a ready-to-use
Hama matrix 8x8 Detector
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If you don't find the Product you need in our
Catalog, or if you are starting a new experiment
and require a completely new design,

Zireie  CAEN will help you at any stage of your project.
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