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As	we	know	we	have	a	long	way	to	go..	
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History	of	the	EASY	system	

Ø  R&D	for	HV	and	LV	started	in	1998-2003,	but	preliminary	
evaluaMon	started	in	1996	

Ø  Common	requirements	from	LHC	experiments	
Ø  Reduce	R&D	costs	
Ø  Reduce	proliferaMon	of	different	hardware	and	soSware	
Ø  Reduce	maintenance	

Ø  EASY	was	the	soluMon	

Caratteristiche principali EASY 

• Completa integrazione nei mainframe CAEN 
SYx527 (ogni catena EASY corrisponde ad 
una board per SYx527) 

• 21 slots per crate 
• 3 kW Maximum Output Power 
• Magnetic field tolerance: 5 kGauss 
• Radiation tolerance: 5*1010 p/cm2  TD 

    2*1011 n/cm2  TD 

    15 kRad  TID 
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NEOLITE	Projects	

Ø  The	EASY	system	was	a	success,	but	a	lot	of	problem	to	produce	
all	the	boards	in	Mme	in	2007-2008	

Ø  For	HL-LHC	CAEN	wants	to	move	ahead,	to	be	ready	in	case	
needed	

Ø  Project		
Ø  ObjecMves	

New	smart	power	supplies	for	hosMle	environments	
Ø  ApplicaMons	

Ø  High	Energy	Physics	
Ø  Medical	Physics	(power	supplies	for	MRI	and	PET)	

Reproduction, transfer, distribution of part or all of the contents in this document in any form without prior written permission of  CAEN S.p.A. is prohibited  
 

 
• Obiettivo del progetto:  

realizzazione di nuovi sistemi di alimentazione intelligenti in 
grado di operare in condizioni ostili (intensi campi magnetici e 
radiazioni ionizzanti).  

 
• Applicazione: 
 

– Ambito scientifico Æ Alimentazione di dispositivi di rivelazione 
di particelle ad alta energia per lo studio della materia nei 
grandi esperimenti di fisica delle particelle elementari 
 

– Ambito medico Æ Alimentazione di dispositivi di imaging 
medicale MRI (Magnetic Resonance Imaging) e PET (Posytron 
Emission Tomography) 
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Project	description	

Ø  The	project	will	last	18	months	(March	2016-	September	2017)	

Ø  5	ObjecMves:	
1.  DefiniMon	of	the	needed	characterisMcs	for	the	NEOLITE	prototypes	for	some	

applicaMons	
2.  Study	of	materials,	components,	sensors	for	hosMle	environment	
3.  DefiniMon	of	the	specifics	for	the	NEOLITE	prototypes		
4.  ProducMon	of	the	prototypes		
5.  Test	and	Demo	of	NEOLITE	prototypes		

Ø  Partners:		CAEN,	INFN	Firenze,	INFN	Pisa,	University	of	Firenze,	AGE	
SCIENTIFIC	S.R.L.,	DESYS	S.R.L.	

Ø  Total	cost	1.880.000	Euros	
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• Durata progetto: 18 mesi (Marzo 2016 – Settembre 2017) 
Æ 5 Obiettivi Operativi: 

 
– O.O. 1: Definizione dei requisiti dei dimostratori NEOLITE  per gli ambiti 

applicativi selezionati (durata attesa 5 mesi; 5 tasks) 
 

– O.O. 2: Studio e selezione di materiali, componentistica e sensoristica 
innovativa e test in ambiente ostile (durata attesa 18 mesi; 5 tasks) 
 

– O.O. 3: Definizione delle specifiche dei dimostratori NEOLITE (durata attesa 
4 mesi; 5 tasks) 
 

– O.O. 4: Progettazione e realizzazione dei dimostratori NEOLITE (durata 
attesa 8 mesi; 5 tasks) 
 

– O.O. 5: Test e Demo dei dimostratori NEOLITE (durata attesa 18 mesi; 5 
tasks) 
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Pilot	Application	for	LHC	

Ø  LV	Serial	Powering	for	ATLAS-CMS	Pixel	Detectors	
Ø  LV	Channels	“RadiaMon	and	MagneMc	field	tolerant”	
Ø  Possibility	of	“Serial	Powering”	of	“Feast	DC-DC”	
Ø  ImplementaMon	of	communicaMon	with	the	load	(Read-out	ASIC	

from	CERN,	RD53)	
Ø  Remote	control	with	a	new	fast	link	technology	retro-compaMble	

with	EASY	branch	controller	

Ø  During	this	pilot	development,	request	and	needs	from	all	the	
LHC	community	will	be	studied	

Ø  ObjecMve	is	to	have	in	2022-2023	a	new	family	of	LV/HV	power	
supply	to	support	the	experiments	up	to	2035	and	beyond.	
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ATLAS	Muons	Report	

AgosMno	Lanza	
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ATLAS Muons 
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Two technologies for tracking: 
� CSC – 70k channels 
� MDT – 354k channels 

 

Two technologies for trigger: 
� RPC – 380k channels 
� TGC – 440k channels 

  

˜ 1.3M channels 
needing HV (from 2.8 to 
10k V) and LV power 
(122k W delivered to the 
detectors), localized 
controls  and monitoring, 
centralized DCS  

� All power modules are installed in hostile 
environment for both radiation and B field 
� CAEN Easy3000 system chosen for almost all 
technologies, for both HV and LV (only exception is CSC 
LV) 
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Total	Ionizing	Dose	 Non	Ionizing	Energy	Loss	 Single	event	effects		
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ATLAS Muon Upgrades – NSW (1)  
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Phase 1 upgrade!! (But very important for the LV PS architecture) 

Two technologies for both tracking 
and triggering: 
- MicroMeGaS – 2.1M channels 
- sTGC – 322k channels 

LV power consumption: 
- MicroMeGaS – 73k W 
- sTGC – 28k W 
HV in operation: 
- MicroMeGaS - <600 V 
- sTGC – 2.8k V (like the TGC) 

Baseline option for HV: 
- MicroMeGaS – standard PS in 
USA15 (neither radiation nor B) 
- sTGC – EASY3000 system 
(A3535P) on racks in cavern 

Baseline option for LV (both technologies):  
- AC/DC generators on racks in cavern, 
delivering 24V or 48V 
- Intermediate Second Stage (ICS) on the 
NSW rim, regulating the voltage to the FE 
at 11V (Feast DC/DC) 
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Conclusion	

Ø  Reports	from	LHC	experiments:	
Ø  For	the	new	detector	for	the	upgrade	specific	are	sMll	to	be	decided	
Ø  For	all		the	detector	with	no	upgrades,	difficult	decision	on	how	and	when	

to	act	
Ø  general	idea	that	the	actual	system	will	wear	out	in	10-15	years	from	now	(if	

not	by	radiaMon,	by	aging	of	the	components)	
Ø  key	importance	to	keep	the	actual	infrastructure	(for	cost/difficulMes	of	

access)	

Ø  From	CAEN:	
Ø  The	EASY	system	have	been	a	success,	for	performances	and	maintnance	
Ø  the	NEOLITE	project	is	a	first	step	from	CAEN	not	to	arrive	unprepared	to	

the	future	of	LHC	projects	
Ø  a	new	system	backward	compaMble	is	foreseen,	in	order	to	give	the	

possibility	to	parMally		change	the	exisMng	systems	and	keep	the	susMtuted	
parts	for	spares	
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Architettura EASY (I) 
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EASY 

EASY 

EASY 

EASY 

EASY 

EASY 

+ DCS 
(PVSS) 

• CAN Bus based link 
• Ad-hoc protocol 
• Can work in hostile area 
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Architettura EASY (II) 
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Moduli EASY- 1 
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and A4601F / A4601H / A4602 / A4603 – special boards for CMS Tracker/Pixel 
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Moduli EASY - 2 
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Present PS systems - MDT 
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Present PS systems – RPC and TGC 
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