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-Core business: Electronic Instrumentation for 'physics experiments
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Tools for Discovery

Global coverage

e Worldwide sales netwaork

— CAEN offices in Italy, Germany, USA,
— Distributors (Agents & Resellers) in more than 30 countries

e Portfolio: more than 2000 customers

o World leading research centres “Users”
— Europe: CERN, DESY, INFN, GSI, ESO, ISIS, Ganil, PSI, ...
— USA: FNAL, SLAC, Los Alamos, BNL, JLab, ...
— Asia: J-Park, KEK, Riken, IHEP, TIFR, ...
— Africa: iThemba Labs, ...

— And private companies GE, Siemens, SAIC, L3, Raytheon,
Lockheed

e .
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Market

For 30 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

— Maedical Applications

— Homeland Security

— Industrial Applications



CAEN'’s Expertise @

HV and LV Power Supplies for particle
detectors

— Multichannel CAEN Systems (also for
Hostile Area)

— Multichannel NIM std, Desktop and VME
std Modules

— “Multichannel VME & NIM” CAEN Systems
Signal Conditioning & Read-out Electronics
— Preamplifiers, Digitizers

— NIM, CAMAC, Desktop and VME (Front-
End/Data Acquisition Modules)

Powered Crates and Chassis
— Low Ripple Linear NIM powered Crates
— New Hi-End VME64/VMEG64x Crates



Q

HV and LV Power Supplies

— Multichannel CAEN Systems
(Standalone and VME & NIM

— Multichannel NIM and VME Modules

A complete family of HV and LV board is available for the new System

from 6 to 32 channels, from 100 Vto
15 kV (A15xx family).

hacks to the New Control Seftware and Multimaster
Capabllity of CAEN VME Bridges, CAEN VME Migh
Voltage Boards bocome a Sy n. Now you ¢ ouse

pow ppbes wither
AD. . Iindependently’



Signal Conditioning &
Read-out Electronics

— Preamplifiers

— NIM, PCIe, USB2.0 and VME Front-End/
Data Acquisition Modules
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CAEN Digitizers

A complete family of digitizers

From 2 to 64 channels
Mother (NIM, Desktop, VME) / Up to 5 GS/s sampling rate - Up to 14 bit
FPGA firmware for Digital Pulse Processing

/ Dougther Boards

Next .. xTCA boards ? 2 .

CLKout |
T CKin |
-

CLX-0uUT ™
CLK-IN

TRG N (e
TRG OUT ™ (o
SN (o

{1) VVE boawds only
{2) Daskiop/NIN boards only
{3) for Deskiop/NIM taords, TRG-OUT = GPO, S-IN = G
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CAEN Digitizer Architecture | ¢ kout ]
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CAEN Digitizer Applications

. o | (s
- We can propose digitizers for physics *1 .
) |
experiments and for research
laboratories

We compete with traditional analog
acquisition chains, propose new fully .,
digital approach thanks to on line oo~
processing

«  We have some interesting DPP
algorithms: B
v" Pulse triggering

v’ Zero suppression

i

v" Pulse Height Analysis

v' Charge Integration



CAEN caeN Spectroscopy and System Division

Starting from the CAEN's Digitizers Platform, with local memory and FPGA , sophisticated

algorithms are implemented to make a real-time data processing for spectroscopy for «high-
multiplicity & multi-parameter>» solutions ...

< DenEm

~ el — m_@ with CAEN Spectroscopy and System Division
=5 = Tools Became Solution... For Discovery
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CAENSSp Vision

Thanks to “high density digitizer family” & “on line data
processing”,

became a leader for ...

... «high-multiplicity & multi-parameter» solutions

CAENSSp Strategy

cooperate with different “"partners/companies” to




Powered Crates and Chassis

— Low Ripple Linear NIM powered
Crates

— New Hi-End VME64 /VME64Xx Crates

VMEB100 series

VMES002
fnhonud 21 $hot, YWESS o .w{r,‘u, serniwabie Power Mini Crate: 9 slot, VMEGA, integrated fan unit and
Suppiy. remavabile srmant Fam Unit, CANBUS, Edvernet, ‘
RS232 and USB 2.0 conmal removable power supply, CANBUS imerface

VMES0048
Mini Crate: 20, 4 slot, VMES4S / CBLT cycles supponed

VMEE200 serien

|
!
Enhanced 21 1hot, YWEBAX, sermovatie Power Suppiy
sermowable smart Fan Urst, removalsle A Filter
Conmpietely froe sear ke a00ess of VWIE backpline with
!

optional rear side Lransison card Cage IAGU « BOmm,
CANEUS, Ethernet, RS232 and USB 2.0 conerol VMEBOO
Mini Crate: 1U, 2 slot, VMEGA

VMEIRTO/VMEROTY

Low Cost: 21 wot, VWG4, integrated or semovable NVB020A (Mixed Crate)
PO TP TP Fun Uik o setome o Mixed VME/NIM crate: 8 shot VIMEG4, 365 W, 7 slot NIM
s {5 free) 150 W linear Power supply.



Custom Developments

Capable of providing custom solutions
Digital Pulse Processing (DPP)
Hostile Area projects (LHC and ALMA)
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Custom Power Supplies @

CAEN and ESO
LV Power Supply for ALMA

Design of custom LV Power Supply System for ALMA
8 different voltage channels per System

86 Systems produced

Linear Power Supply

Very low ripple/noise performance

Harsh environmental condition (desert at 5,000 m
altitude)

— high reliability
— simplified maintenance

— requirements for vibration, shocks,
transportation, earthquake, air pressure, dust




CAEN Custom Power Supplies (cont'd) @

CAEN and ESO
LV Power Supply for ALMA

Tender awarded on May 2009

First prototypes on July 2009
Mass production started on December 2009

Delivery of 73 Systems completed on August 2010
Additional order of 13 Systems completed in October 2010

Photo courtesy of ALMA

"I'm very pleased with the performance of CAEN under
this contract.” Says Gie Han Tan, ALMA European Front
End project manager, "CAEN has delivered state of the
art power supplies to our demanding, custom,
requirements and according to an aggressive schedule.
The technical knowledge and commitment of CAEN staff
involved contributed to achieving these objectives and
this is greatly appreciated by both ESO and ALMA."

Reproduction, transfer, distribution of part or all of the contents in this document in-any



CAEN Custom Digital Electronics (FPGA based) @

CAEN awarded contract for the design and
NA62 @ CE RN production of the Calorimeter REAdout Module
(CREAM) for the NA62 Liquid Krypton Calorimeter
(LKr)
1 \ E »‘:c;:::rmy’
g N 455 CREAM modules (13,249 read-out channels)
RN - - CREAM Features:
@ % \ 4 Py VME 6U form factor
- P— X X {g&#..\ .
3 T el T 32 channel
ME'\ N I 14 bit 50 MS/s ADC
. g =L DOR Interface - 4 2 . . B
3 1 | _oatanesdout_1cte e ——r— £ | 3 2 Vpp input dynamics (differential)
z . g / M eger sums © | neicmen Nt 14-bit programmable DC offset adjustment
| el = (£1v)
: —a o / uM\ Memory buffer:
i < x| B 26 MB circular buffer,
1w v
R ([ i | 7 L 5.2 GB event buffer
S—— N Gbit Ethernet port for data readout

VMEG64X compliant interface



CAEN Custom Digital Electronics (FPGA & DPP based)

XMass @ Kamioka, Japan

64 V1751 modules in 4 VME crates
512 channels (10 bit @ 1GHz)
= 4 A3818s 4 link PClIe cards

16 parallel CONET links
4 digitizers daisy chained
Readout Bandwidth = ~2 MB/s/ch
Total aggregate throughput = ~ 1GB/s
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CAEN Electronics in Hostile Environments

CONTROL ROOM HOSTILE AREA
ontrol Bus o “ ’,
g — ’ = EASY"” System - CERN/LHC
z E§ - =
S 8_‘ E R
: || Embedded Assembly System
g %-" ] ———— n
5 T B3 ﬁ% for “hostile” areas with COTS components
S ¢ e -7 kGauss magnetic field
” EASY Module
: -1*1011 p/cm?2 TD - 15 kRad TID
o sev a8
sY1527 SOURCE E?;"E{ BB:TC:KE%I; «2%1012 n / cm? TD
AC/DC converter
Lm . \4ev 48v
8. —— — .
S| * — . =
w Crate1 Crate2
Mainframe\ Branch ‘
Count Controllers " HVILV Boards
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CAEN
Control Software philosophy for Digitizers

WaveDump DPPRunner Other Application
CAENDigitizer Library
CAENComm Library

A2818 driver | A3818 driver m USB driver

UsB 2.0 USB 2.0

CONET2 (Optical Link)

Reproduction, transfer, distribution of part or all of the contents in this docum



CAEN
Control Software philosophy for Power supply

— /

Host PC

Touchscreen, Tablet
external keyboard
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Key Strengths

R&D

TEST
MAINTENANCE
SPIN-OFF



R&D

e R&D Division at the forefront of
technology (26 designers)

e Ongoing collaborations with
important institutes (Elettra, IN2P3
(LAL,IRES..), PSI, INFN..)



TEST

e Assembly Outsourced

e In-House Calibration and Test with
a Staff of 26 people



Maintenance

e Excellent pre- and post-sales
support: Maintenance division

-y \\\\% o Staff:10 specialized senior
: technicians

e Maintenance on site
e Training for on site technicians

¥ v
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Spin-off

Flexibility and capability of
facing new markets and new
products & company (Spin-offs)

CAENSSP http:/ /www.caen.it/
CAENels

http://www.caenels.com/caenels/

CAEN RFID http://www.caenrfid.it/

NEW - CAENQGS (quantum
Security)




CAEN & LHC Experiments ®

1998 — 2008
SYNERGY for SUCCESS

10 years of joint efforts to achieve
top performances

e 6.500 electronic units delivered
— 190.000 sub-boards

e Designed for Hostile
Environments

— Magnetic Field resistant (up to 5000
Gauss)

Radiation tolerant



CAEN CAEN & LHC Experiments 0
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1998 — 2008
SYNERGY for SUCCESS

CAEN has received the "CMS Crystal
Award of the year 2009” for the
development and production of the
power system for the CMS Tracker.

— Detector subdivided into 1994 Power
groups

— HV (0+-600V) for silicon strip detector

— LV (1.25V - 2.5V) for FE electronics

— Itot > 15 kA

— 139 crates / 29 racks / 1200 Power
Supply Units



CAEN
CAEN and its Partners/Customers:

Wmnlng Synergies

u ‘

» CAEN is always open
to cooperate and
talk about new
projects and
partnerships

0
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