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LABORATORIES AT DIS

r— . - N
Design office (LCAP)

. 16 ing. ; 11 tech. ; 7 PNP

(Industrial relations for manufacturing
(LRI)

. 6ing.; 1tech.; 2 PNP

l(Studies and integration in
electrotechnics (LEIGE)

8ing. ; 12 tech. ; 1 PNP

Electronics for instrumentation (LEI)

8ing.; 5tech.; 1 PNP

Control/command (LDISC)

L 17 ing. ; 3 tech. ; 7 PNP




CZ2A PROJECTS

2016 manpower breakdown per activity

B Accelerators
Magnets
Cryomecanism

H Detectors

B Space

100 permanent (60% ing.)

30 non permanent
60 different projects




DE LA RECHERCHE A LINDUSTRIE

CZA MAIN ACCELERATOR ACTIVITIES
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CZA MAGNETS

: Future of fusion : DEMO
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DETECTORS, SOURCES AND TARGETS

Neutrino: Double-Chooz, Nucifer,
CeSOX, STEREO
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Physics of nucleon: CLAS12



SPACE AND GROUND PROJECTS

Spectro-imageur IR:
ELT-METIS

\’-I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I--I-

gravitationnelle: MIRI et Euclid

(
: Redshift galaxie, lentille
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CRYOMECHANISM SYSTEM APPROACH ﬁ

kFigure 15 deformation of CM+wheel at 464H:)
Calculations, simulations

( )
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Control electronics Clutch power supply
under development

Test platform




TRANSVERSE PROJECTS

ICOS: CO2 measurement
network

SEPAGE: charged particle

diagnostic

LOTUS: automatic |ZB/\/\ PMB

syringe filling for ALCEN

radiopharmaceutical
products SIEMAPHI

- o S S S S S S S S e S O O . e o . o o —— —— N N S S e e e e .




Laboratoire d’Electronique Instrumentale (LEI) ﬁ
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Laboratoire d’Electronique
Instrumentale (LEI)

Philippe De Antoni
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Equipe - moyens o

CEA - Saclay

E T Manager : Ph. De Antoni
— Assistant : S. Sube

(l( = !l

6 Engineers

Ayoub Bounab . 4 Technicians

Jez.arT—PauI Ch-arrler Thierry Boussuge
Olivier Dubois Dominique Gibier
Philippe Galdemard Thierry Moulin

v’ Chef de projet .
) ; Guillaume Lys
Yannick Mariette y

Yannick Queinec

MatLab, Scilab, IDL, Mathematica == Cadence (CAO) & Inventor (3D Mecatronic) ‘

LTspice, VHDL, C & Embedded OS, == Equipements de mesures ‘

National Instrument, LabView == Office, Msproject ... ‘

DRF/IRFU/DIS/LEI Présentation LEI - 22/09/2017 13



savoir faire - Résumeé . B

CEA - Saclay

» Conception de I'instrumentation électronique spécifique destinée aux
expériences de physique
+ Analyse des besoins
+* Spécifications and architectures

+» Développements, réalisations (sous-traitance) and installations sur site

» Domaines électroniques abordés
¢ Electronique analogique et numérique
v' Mesure bas bruit, traitements analogiques, conversion A/N et N/A
v’ Applications et traitements numériques utilisant des FPGA et/ou pP.
** Intégration des équipements électronique (CAO Cadence & Inventor)
v' Circuits imprimés, chéssis et baies
v’ Installation sur site
+*+ Savoir faire particuliers:
v' Magnet Safety System (MSS) pour la protection des aimants supraconducteurs
= Mesure bas niveau (jusqu’a 1 mV) isolées a plusieurs kV.
= Fiabilité — besoin de redondance.
v’ Electronique de mesure dans le domaine de la cryogénie.
= Capteur de T° cernox
= Mesure de niveau He
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CEA - Saclay
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Superconductive _ g4
cavities A & B ,, £als

Carte VME principale
VmeVtx5

Backplane Carte VME Rear 1/O
VME_64X Sp2RF

* Sources

......

* Low energy
injectors

& M

The core of
S 1 the LLRF are
RIO , ’ two VMEG64x

boards
»Linac

+* Frequency = 88,0525 MHz
+* RFQ Output energy =3 MeV
+» RFQ max beam current = 5mA

\
\
\
\
\
\
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1
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> For each of the 33 accelerator cavities, the LLRF must:
+*» Control the amplitude and the phase of the accelerating fields, with the
precisions of + 1% and + 0.5°.

+»» Measure the detuning to feed the cavity frequency control system.

+» Manage the protection of local RF equipment like the power couplers.
DRF/IRFU/DIS/LEI
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Spiral 2 LINAC — LLRF overview - 2 >

CEA - Saclay

14 QWR $=0.12 3 Rebunchers

1 RFQ 3 Rebunchers 12 QWR §=0.07
Injector Linac Supra HEBT
/—H

4 4

Sp2RF board

» Sampling of 3 RF
channels @ 70 MHz

+ |/Q modulator

VmeV1ix5 board
16 layers PCB

* FPGA Virtex 5
Pick-up e board

for the power
coupler

VHDL and C
protection

software .-~ @

Signal
- o e y  interface
B et ey board
WEELE L
i A Deliverable: 5 LLRF cabinets
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Acquisition ASnet o

CEA - Saclay

» The ASnet is a PCl crate with the 3 following functionalities:

/

*» Parallel acquisition of the analog and digital signals with the same clock (50 kHz max)
and synchronization signals (Trigger, Reset).

+¢+ Circular buffer with Pre-Trig and Post-Trig buffers when a Trigger is received.
¢ Connection to a field bus (Fip, PROFIbus or PROFInet) as a slave to be read by the PLC.

» Main application: PCI crate acquisition for the MSS

Field bus

Analog and digital
acquisition boards

MIVA2 board

Ethernet

MID board
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Centrale de conditionnement - BoraNet o

CEA - Saclay
3D mechanical view Modularity and compact system
(INVENTOR) > 8 conditioning modules for various sensors
» Ex : CERNOX® complex non-linear temperature sensors, Helium
level probes for cryogenic applications
» Analog and digital outputs toward ASnet with 3 dedicated
modules - 1 kHz data transfer

Cernox {
module {
(4 channels)

A S

BoraNet Controller module

» Distant control functionalities using
uS.C.A.D.A MUSCADE® for the monitoring =R T
(alarms) and the hardware configuration S : o B

» 10C-Server possibility for EPICS process
control with the Linux 2.4

» Fieldbus connection profinet or profibus
DP - 20 Hz data transfer
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T2K - MSS ™,
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The two cabinets of the

MSS for T2K experiment

Magnet Safety System (MSS) — T2K (Japan)

Low measurements (100 mV) with Superconductive coils of
high CMM voltage (up to 2kV) ;

B

CEA - Saclay

. !mls power supplles

(several kA)
Beam shutdown

PLC (Cryogenic &
vaccum)
Detection
\ inputs
| [MEASUREMENT and DETECTIO

Logic %4
oufputs
i g N W e

SAFETY LOGIC
Measurement
and detection

Interfaces

acquisitionlt!

SFIP Board -E SFIP Board

: - Safety Logic ‘

: N Redundancy —  Supervision of the MSS
. we _ | with a LabView program

crates : _Measurement ==
and detection EEEEEEEE—

Power - VI.VI.E.
Suoplies _ acquisition

pp - Safety Logic crates
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MSS et acquisition — Generation future >

B

IHM et Acquisition
(LabView standard)

1 3 3 Chassis (hauteur 4 U)

133 NI19220
* 16 ADC @ fe=100 kHz
_ o - 16 Bit i _ v
Ecriture configuration * 16 a 48 voies Front End Analogique
N MSS lorsréglages/tests o +/-10V
*® \\\ Traitements rapides . 1é0 I?Sample/s max 16 a 48 voies de mesures M\(/esutrles
Acquisition des \\\ b} (infa 1 ms) Lcj différentielles isolées E(_ ¢
mesures . 'fPGA + * Mesures V aimant -
Labview_FPGA 16 * Mesures | aimant
oints * Isolation 1200 V voie - voie
P (3 * |solation 1200 V voie - Terre
test * Note: 16 voies par chassis
Traitements lents
. — cRIO
(sup a1 mS)
UP + OS linux RT + N19039
Labview RT o e e e e e e e ([
- : Installation 1 :
| . |
Aimant
* Reset MSS, MSS ok 1 :
2 slots « 6 spare | A I
NI 9802 spare pare. = ¥ i
Configuration du MSS ] ] i
dans le FPGA avec une B oaz3 I ¢ = Décharge rapide :
indé | — | = Arrét urgence
carte SDér:jdsFr:endante 8 IN -TOR 5V 2 30V " - Automate I
. - 1
Tin delay = 1pS : > « Reset MSS || i
1 < * MSS ok |
: cI P = Autres TOR a :
* DR, Arrét urgence définir .... :
|

NI 9474 * Signal cRIO en vie
8 OUT - TOR 5V a 30V

* 5 spare
Tout delay =1pS P

Réseau de Terrain Profinet

DRF/IRFU/DIS/LEI
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Herschel — A PXI instrumentation o

CEA - Saclay

The PXI device is used to simulate the Herschel infrared detectors
(PACS and SPIRE) for the tests of the front end electronic.

Application
Herschel g

electronic S \&?
under tests |ueuREEsCE
€A ' 3

| signals

Bus cPClI

Interface -

PXI rack-

PXI signals
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» CIRS is a major science instrument aboard NASA's Cassini mission to
Saturn. It measures the infrared energy from Saturn, its rings and its
moons, especially Titan, in order to study their thermal structure and
composition.

» Cassini launch date : 15 october 1997 (still working today ...)

» The SIS developed the electronic behind the detectors of the
focal plan 4 (FP4)

10 pre-amplifiers

10 HgCdTe
detector
arrays of

FP4

e T°=170K-20 kRad max

* Low noise = 12nV/Hz'/2 * Band-pass filter : 46 Hz -58 Hz
*  5mW per PA * Low ripple gain and high phase linearity

DRF/IRFU/DIS/LEI Présentation LEI -22/09/2017 22



