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1. Programme scientifique / Description du projet
Technical and scientific description of the proposal

1.1 Problème posé/Rationale(1/2 page maximum)
High energy physics continue to push the technical boundaries in microelectronics and high resolution solid state sensors. Four years after the start of the Large Hadron Collider at CERN in Geneva, Switzerland scheduled in summer 2008, ATLAS experiment [1] studies shows that the  inner most pixel layer detector located at radius of 4 cm from the collision point, called B layer, expected to receive an integrated dose of 50 MRad, will be severely damaged and should be replaced by new radiation tolerant materials and electronics. This constitutes the first phase of detector and electronics R&D upgrade program for the component closest to the beam crossing point. The next phase towards the Super LHC (SLHC) [2] will be a major hardware upgrade of the machine and the experiments. The goal is to increase by a factor 10 the LHC luminosity to achieve an ultimate luminosity of 1035 cm-2s-1 . The SLHC will pose new challenges and needs to set urgently a vigorous research and development program on new sensors and readout electronics that matches its stringent requirements. It is especially in the collision point region in vertex detectors that the challenge is the most ambitious where fluence levels of 1.6 1016 cm-2  will be accounted. The increase of track density and radiation level will give severe problems on the sensor side and the front end readout. Thus it is more than doubtful that actual technologies can function normally or even survive. With the increase by a factor ten of the peak luminosity a smaller sensor granularity will be mandatory to obtain equal performance as for the LHC.  Lower mass to reduce the material budget and low power dissipation together with higher position resolution and radiation tolerance are the main driving forces to meet theses challenges. New outstanding concepts for 3D system integration are currently in development in industry and appear to be adequate as a replacement of the present technologies thus offering new opportunities to meet our requirements for the major LHC upgrade program.

1.2 Contexte et enjeux du projet/Background, objective, issues and hypothesis (1 à 3 pages maximum)

Décrire le contexte en dressant un état de l’art national et international incluant les références nécessaires et préciser les enjeux scientifiques du projet.
A new approach for 3D system integration has been recently introduced [3] bringing a number of key innovations increasing significantly the performance for micro systems in terms of integration density, power consumption and functionality. The 3D technologies (Fig 1) rely on layering separate modular design blocs called “tiers”. Minimal interconnection lengths with small diameter: the through silicon vias (TSV), are achieved by forming vertical interconnections through thin device substrates within a chip stack [4]. We propose to design a new 3D circuit using the total process sequence of the Inter Connect Via and Solid Liquid inter Diffusion technique (SLID) [5] as a demonstrator circuit to fulfil the requirement of high energy physics experiments ATLAS-SLHC upgrade and also targeted for high resolution imaging applications. To realize this approach, a re-routing in the third dimension is a major challenge.

Special emphasis is put not only on microelectronic circuit design but also on radiation tolerant thin materials with defect engineered silicon and new semiconductor materials like Czochralski (Cz), epithaxial (EPI) and oxygen enriched (DOFZ) silicon [6]. Monolithic 3D design will be evaluated and cost effective solutions will be investigated as large scale production constitute a major concern. 
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Figure 1: Concept illustration of the of 3D design 

A vertically interconnected wafer, in addition to increase the overall circuit density reduces the total length of the interconnections thus increasing the speed of charge transit. Total circuit resistance, inductances and capacitances are largely minimised compared to planar devices. One of the most advantage of multilayer structure is that different technologies could be used for each layer. This allows the optimisation of the design technology to each specific function or particular application. For example hetero bipolar high speed amplifier in Silicon Germanium technology could be used for analogue signal amplification whereas CMOS technology on the top of the first layer could be dedicated the digital data treatment part of the circuit. 
Wafer thinning and bonding technology is an important part of the overall device fabrication. Recently developed techniques of wafer grinding, etching and chemical-mechanical polishing are currently used for chip thinning. Ultra thin Si layers could be achieved.
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Figure 2: Wafer thinning (6 microns)
The thinned wafers or dies are aligned using an ICV-SLID technology based on adjusted bonding and vertical metallization of completely processed device substrate. Wafer to wafer bonds are formed by fusion (oxide bonding), adhesive bonding or inter metallic called eutectic bonding[7]. A Thermodynamically stable alloy (Cu3Sn) provides the required mechanical and electrical interconnects between stacked chips or wafers (Figure 3). 
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Figure 3 : Adhesive bonding

In 3D technology, innovative advanced electronics packaging and assembly capabilities should be used [8]; these processes include successively ultra fine-pitch flip chip bumping providing reliably 25 micron bumps on a 50 micron pitch allowing up to 40000 input/outputs per square cm interconnect density [9]. 
For our application, a planar pixel sensor constitute the base layer of the multilayer structure.  The new process technology provide the opportunity to develop an ultra fine granular pixel sensor of up to 50 m2 sensitive area with a thickness ranging from 20 to 300 m. The pixel sensor options candidates for SLHC vertex detector are based on p-in-n and n-in-n diodes.  Recent data indicates that p-bulk material shows less electron trapping [10,11,12] after higher fluences around 1015 neutrons cms-2. Therefore it is of primary importance to evaluate both base materials with respect to their specific behaviour at radiation levels comparable to those expected at SLHC. 
[1] ATLAS/LHCC/94-43 Technical proposal, 15 december 1994
[2]F. Gianotti, et al., CERN hep-ph/020487,2002
[3]  H. Huebner et al. Proceedings of Advanced Metallization conference (AMC 2002) Mater. Res. Soc. Proc., 18, Warrendale, 2002, p 53.
[4] C .Bower, et al., High density vertical interconnects for 3D integration of silicon ICs, 56th Electronic Components and Technology Conference, San Diego, May 30-June 2, 2006 
A. Klumpp, 3D system integration, in Sixth International Meetings on Front End Electronics, Perugia, Italy, May 17-20, 2006,

[5] R. Wieland  et al. Microelectronic Engineering, 82(2005)529-533

 [6] A. Messineo, Nuclear Instrument and Methods A582 (2007)829-834
[7] A. Klumpp et al., Vertical System Integration by using inter-chip vias and Solid Liquid Interdiffusion Bonding, Japanese Journal of Applied Physics 43, No 7A
[8] International Technology Roadmap for semiconductors, ITRS Winter Conference 2007, Kamakura, Japan
[9] http://www.rti.org/page.cfm?objectid=1202A0EE-C1B2-4993-87930182EC0D32C5

 [10] M. Moll et al, Nuclear Instrument and Methods A546 (2005)99-107
[11] P. Allport et al, « comparison of radiation hardness of p-in-n and n-in-n and n-in-p silicon strip detectors, IEEE Trans. Nucl. Sci. 52 (2005) 1903-1906.
[12] M. Minano et al, Characterisation of irradiated detectors fabricated on p-type silicon substrates for Super LHC, Nuclear Instrument and Methods A583 (2007) 33-36

1.3 Objectifs et caractère ambitieux/novateur du projet/Specific aims, highlight of the originality and novelty of the project (1 à 2 pages maximum)

Décrire les objectifs scientifiques/technologiques du projet.

Présenter l’avancée scientifique attendue. Préciser l’originalité et les ambitions du projet.

Détailler les verrous scientifiques et technologiques à lever par la réalisation du projet. 
The development of Integrated Circuit technology is driven by the need to increase the performance and the functionality together with the reduction of size, power and production cost.  Replacement of long 2D connexions, integration of heterogeneous technologies in a single chip using lighter miniaturized package is a result of continuous effort to meet nowdays industry requirements. This activity could be very much profitable to collider experiments with inner detector environment which poses challenges in terms of their needs of extremely low material budget or substantial reduction of power and parasitics and faster readout response time. High energy physics community is aiming to get benefits from the actual trend technology development to move from 2D configuration to 3D stacking (using bumps, wire bonds and micro via) and in the near future to full 3D integrated circuits with through silicon via interconnection with much more shorter conduction lines to succeed to get ultra low noise and excellent position resolution thin monolithic device.
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Fig 4  : Illustration of 3D integration

Currently, wire bonding is a limitation in terms of density and noise capacitance and makes 3D technology with through silicon via nearly unavoidable to improve the performance and to achieve a good the form factor reduction. 
However difficulties in assembly and packaging of 3D systems have to be solved. Among them are technological and economical issues like:
-    thermal issues for complex 3D multilayer system, 

· mechanical stress that induces changes in electrical properties of very thin layer or die,

· reliability for through wafer vias, 
· loss of transit charge propagation in interconnections  and parasitic capacitance,
· Handling  of ultra thin systems (handling damage),
· Control of the total yield as it is a critical cost factor, 

· Economic barrier: cost increase scaling with the complexity and additional manufacturing processing steps and mask levels.  

For the first time, a new challenging integrated circuit based on 3D technology will be developed for high energy experiment and in image sensing applications to explore modern semiconductor advanced technologies. The project will use state of the art manufacturing enabling tools that is driving to an unprecedented pace of innovation in new materials, revolutionary device circuit conception and new system integration to successfully continue the path toward smaller dimension, higher reliability and speed with moderate current consumption.
1.4 Description des travaux : programme scientifique/For each specific aim: a proposed work plan should be described (including preliminary data, work packages and deliverables) (10 pages maximum)

Décrire le programme de travail décomposé en tâches en cohérence avec les objectifs poursuivis. Les tâches représentent les grandes phases du projet. Elles sont en nombre restreint. 
Pour chaque tâche, préciser : 

· les objectifs  de la tâche

· le programme détaillé des travaux correspondants.
Main motivation :

In the search for the technologies that can be used for front end electronic readout in the future upgraded machine, two possibilities have emerged:  Deep Submicron CMOS and Silicon Germanium (SiGe)  BiCMOS technologies which are showing very good power and speed performance at relatively low consumptions in modern applications like telecommunication and wireless systems. Microelectronics progress has a tremendous implication for high energy physics where speed, excellent signal over noise ratio and minimal device thickness are required.  The main reason is the need for precise track recognition possible only with the smallest sensor granularity, thus imposes miniaturized readout electronics.  In high energy applications, the big effort in development radiation hard detectors is accompanied by a permanent battle towards smaller dimensions, big reliability competitive system integration and higher speed.  Commercial 130 nm technologies have the potential of standing multi Mrad levels that will be reached in the inner part of ATLAS detector apparatus (Figure 5). So, the emergence of stacked 3D silicon will certainly have a clear positive impact on increasing the performance especially thanks to the ultra large scale density processes where the detector is integrated with the readout on the same substrate.
The cost of engineering runs in these advanced technologies like CMOS 130 nm is extremely high, this is why it will be important to plan prototyping and share costs. The main advantages of using smaller feature sizes is that it allows more functions to be incorporated into the chips including deeper buffers and intelligent zero suppression embedded processors.  It is important also to notice that commercial electronic technologies are mainly digital, so an important effort will be devoted to the design of the analogue part of the circuit to develop specific implementations to match our system and application needs.
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Figure 5: ATLAS and inner pixel detector
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Figure 6 : Concept of ATLAS pixel detector
3D ASIC development:
The goal is to prepare a design of the next generation of front end ASIC in 3 dimensions using deep submicron radiation tolerant CMOS technology.  The following scheme shows a typical detector readout chain used in high energy physics experiment. 
[image: image20.wmf]
Figure 7: Sketch of typical readout chain in High energy physics 
In this project, we propose to develop a new circuit in 130 nm CMOS technology based on two superimposed blocs:
· an analogue integrated ASIC as a demonstrator circuit based on a charge amplifier and shaper 
· a digital bloc for analogue to digital conversion and data buffering 

The two separate blocs will be interconnect using SLID and through silicon via. The sensor and the electronics will be brought together using successively standard wire bonding for a primary electronics test and characterization followed by a final version with complete full 3D interconnections.

[image: image9]
Figure 8:  Schematics of a 3D monolithic pixel detector 
Industry and industry oriented research institutes, like Fraunhofer
 Institutes offer possibilities for R&D and production of such devices. A coordinated Multi Project Wafer by several groups within Atlas Super LHC research groups will be organized for submitting different designs for 3D prototype chips.
Sensor and materials as detector layers :
This task aims towards the development of improved silicon pixel based on planar technology for the high luminosity Atlas inner Detector upgrade.  The foreseen increase of the luminosity towards SLHC with peak luminosity of up 1035 cm2 s-1 requires a redesign of the complete inner detector due to both increased radiation damage as well as higher occupancy of the sensor devices.  The current pixel detector was designed to sustain radiation damage up to 1015 per cm2 neutron 1 MeV equivalent (neq) without deterioration of its performance. It is expected to see 2.1015 neq after 10 years of operation. At SLHC, the innermost layers which will be  located at 35 mm from the interaction point has to endure a fluence above 1016 neq cm-2. The second constraint imposed by the 50 ns collision rate will rise significantly the occupancy. The inner pixel radii would thus benefit from a reduction of the pixel size and thickness. Multiple particle scattering will be less harmful for track reconstruction at the condition that nearly transparent and light detector materials are to be used. 
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Figure 9: Fluence as a function of radial distance to the beam

for various planes assuming a luminosity of 1034 cm-2 s-1

Purpose of the work : improving the performance of planar sensors at high fluences:
The aim is to develop conventional pixel sensors which can be easily produced by industry in large number at low cost which overcome most of the operational problems of actual thick detectors, namely high depletion voltage, large leakage current and thermal runway. One issue is to evaluate the detector response as function of various thicknesses. Concerning radiation hardness, the purpose is to evaluate new solid state materials with various compositions and doping, irradiate them with high energetic charged particles, neutrons and gammas to determine their behaviour and then compare them to their initial electrical status. This item constitutes an important task that will give us the opportunity to make a step forward in the understanding of the radiation damage mechanism, at the microscopic and macroscopic level.
It is known from LHC studies, that the problems which are due to radiation damage manifest themselves in two major ways:

· an increase in leakage current which affects the noise and make it difficult to deliver the bias to the sensors 

· changes in the effective doping concentration and charge trapping levels caused by lattice defects typically cause the negative space charge to built up causing type inversion which changes the electrical properties of the device. 
Moving to SLHC fluences, trapping that gives a loss of signal at full depletion (figure 10), starts to play a major role and make the known scenario much more complex.

Consequently, in order to choose the best technology, charge collection efficiency and signal over noise as a function of material types are important tasks to be carried on;  this  will permit to definitely determine  the  structure implant type and the doping configuration of n-in-n or p-in-n sensors. 
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Fig 10 : Charge collection decrease measured with minimum ionizing

particles for various thickness levels as a function of the fluence.
 Solid lines are expected signal from simulation.
Planned activities :
· choice of base material sensors: production of  n-in-n and n-in-p test structures; electrical  characterization: dark current, leakage current, capacitance as function of voltage depletion and process quality control,
· systematic study to evaluate the effects of guard ring number and width : this has to be investigated by first simulation studies of electric field distribution;  afterwards test structures have to be designed produced and tested,
· study on the interconnection between sensors and front end circuits, 
· irradiation study : non ionizing energy loss (neutrons) , charged particle irradiation (1016 per sq. cm)  and gamma rays to study possible oxide damage effects.
systematic study on minimizing inactive gaps between active sensors:

Technology Computer Aided Design (TCAD)
 uses computer simulations to develop and optimize semiconductor processing technologies for planar sensor devices. With the increase of computing power, it becomes a vital tool in exploring efficiently new semi conductor device design and architecture. Using TCAD can also reduce significantly development time and number of experimental prototypes, thus lowering new wafer costs.  

 Integration of new materials like oxygen rich silicon and subtle device configuration including inactive edges size reduction, optimization of the number of guard rings together with sensor thickness thinning  could increase the complexity of the design. Comparisons of effective doping concentrations and leakage current in various irradiated and non irradiated materials (n-in-n and n-in-p design) could be predicted and compared to measurements. 

Moreover, potential 3D electronics interconnect technology (SLID, Through via formation) is driving to higher performance but on other hands results in more elaborate devices that create the needs for sophisticated simulation tools which can point efficiently to the right path for technology development. Full 3D simulation including heat dissipation profiles could allow us to achieve definitely an optimum process performance impacting better yields and production costs. The results provide early feedback describing the impact of process and device design changes at any stage of the development cycle.

1.5 Résultats escomptés et retombées attendues/Expected results and potential impact (1/2 page maximum)
(Plus spécifiquement pour les programmes partenariaux organismes de recherche/entreprises)

Présenter les résultats escomptés en proposant si possible des critères de réussite et d’évaluation adaptés au type de projet, permettant d’évaluer les résultats, tâche par tâche et globalement en fin de projet.
Présenter les retombées attendues en précisant pour les partenaires concernés :

· la valorisation des résultats attendus, connaissances à protéger ou à diffuser, …

· les retombées scientifiques, techniques, industrielles, économiques…

· pour les bases de données, les modes de stockage et de maintenance ainsi que les communautés bénéficiaires
The challenges of operation at future high luminosity Super LHC brings a wide range of innovative developments in semiconductor large scale integrated electronics and highly segmented ultra low mass pixel detector technology. The purpose of this research and development program rely on the emergence of stacked 3D silicon technology and new processing techniques that we intend to exploit to built a new generation of vertex detectors for future accelerator machines and imaging sensors. These silicon technology advances (Solid-Liquid-Interdiffusion and Through Silicon Via)   will be used for the first time to explore the application of this revolutionary concept for high energy physics application. This allows also  to solve problems of present pixel detectors which are the high costs for bump bonding and the limitation of segmentation to the bump bonding process. Different kind of other applications (space, medical imaging, visible or UV detection) could be optimized individually by adapting each individual functionality per layer through the realisation of specific ASIC, technology option (SiGe, CMOS, BiCMOS) and of material sensor (silicon, diamond, cdTe..).    
In consumer application radiation hardness is not an issue as it is minimal. However in some applications the sensors have to be radiation tolerant like X ray imaging with very bright sources or synchrotrons free electron lasers.  One particular example of spin-off of this technology is the imaging in space applications based on diamond Deep Ultra Violet (DUP) detector arrays
 where  large number,  high resolution and  high density pixels are needed. Because of the still non availabilities of diamond integrated circuits and the difficulty to develop CMOS compatible technology, it could be possible thanks to the 3D technology to built  high density pixel matrices that could be monolithically integrated on a single diamond substrate. The signal processing of such array is complex, so requires a high density of analogue and digital signal circuits. The pixel array will therefore be an ideal solution for a vertical integration with via connections to an underlying CMOS circuit. 
This 3D research program could bring innovative solutions in dosimeter industrial market developed to measure radiation exposure in a passive basis (or delayed readout) and also simultaneously provides direct dose on real time basis.  Such advanced dosimeters could be designed using paired of active and passive detectors connected together as a unitary package using 3D technology. The passive detector includes a radiation sensitive elements like indium gold or sulphur, the active one includes at least one radiation sensitive element, for example silicon diode, photodiode, or MosFet. The extraction of the radiation exposure data from the detectors are processed on the embedded electronic circuit housing an analogue data processor, an analogue to digital converter and data buffer.
Potential industrial partners: Semi conductor 3D Equipments and Material Consortium
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EMC-3D consortium created for the development of cost-effective
3D Thru-Silicon-Via interconnect

Equipment providers, materials companies and researchers join in an international
consortium to address complex integration of Thru-Silicon-Via (TSV) 3D chip
interconnect.

SALZBURG, Austria, October 11, 2006. EMC-3D is a new consortium created to address the
technical and cost issues of creating 3D interconnects using TSV technology for chip stacking and
MEMS/sensors packaging. Several major equipment manufactures have joined with material
companies to work with key research groups to address the issues of cost-effective manufacturing and
integration. Equipment companies initiating the consortium are Alcatel, EV Group, Semitool and XSiL.

Associate research members include Fraunhofer IZM, SAIT (Samsung Advanced Insitute of
Technology), KAIST (Korea Advanced Institute of Science and Technology) and TAMU (Texas A&M
University).  Material members include Rohm and Haas, Honeywell, Enthone, and AZ with wafer
service support from Isonics.

The consortium will develop processes for creating micro vias between 5 and 30um on thinned 50um
300mm wafers using both via-first and via-last techniques. Major processes being integrated into the
EMC-3D program are via etch and laser drill, insulator/barrier/seed deposition, micro via patterning
with RDL capabilities, high aspect ratio Cu plating, carrier bonding, sequential wafer thinning, backside
insulator/barrier/seed deposition, backside lithography, backside contact metal plating, chip-to-wafer
placement and attach, and dicing. In addition, wafer-to-wafer attach, dicing and de-bonding will also
be demonstrated. Cost of ownership goal for the integrated 3D process is $200usd per wafer.

30 EMC-3D SE Asia Technical Symposium
Jan. 22-26, 2007 = _p -





1.6 Organisation du projet/Project flow
Préciser les aspects organisationnels du projet et les modalités de coordination globale, spécifier notamment :
· le responsable de chaque tâche et les partenaires impliqués (possibilité de l’indiquer sous forme graphique selon le modèle ci-dessous)

· les contributions des partenaires (le « qui fait quoi »)
Partner 1 : Laboratoire de l Accélérateur Linéaire (LAL), IN2P3 – CNRS, 

Université de  Paris-Sud 11
Partenaire 1 = Coordinateur du Projet 

	
	Nom
	Prénom
	Emploi actuel
	Discipline

(à renseigner uniquement pour SHS)
	% de temps de recherche consacré au projet
	Rôle/Responsabilité 
dans le projet



	coordinateur
	LOUNIS
	ABDENOUR
	Physicien/MCF
	
	45
	Coordinateur du projet – 
3D pixel

	
	DE LA TAILLE
	Christophe
	IR0
	
	30
	Responsable du groupe
 microélectronique

	
	MARTIN CHASSARD
	Gisèle
	IR2
	
	20
	Conception en 
Microélectronique

	
	SEGUIN-MOREAU
	Nathalie
	IR 1
	
	15
	Conception en 
microélectronique

	
	WICEK
	Francois
	IR2
	
	15
	Qualifications et 
Caractérisation des
 composants électroniques

	
	PUILL
	Véronique
	IR2
	
	20
	Caractérisation 
détecteurs et étude de 
la valorisation

	
	DINU
	Nicoleta
	IR2
	
	35
	Caractérisation des 
détecteurs/ Simulation

	
	MANSOUX
	Bruno
	IR2
	
	10
	Systèmes d’acquisition 
des données temps réel

	
	CHAUMAT
	Vincent
	AI
	
	15
	Intégration des différents
 appareillages de mesure

	
	CHEIKALI
	Chafik
	AI
	
	10
	Informatique et mise en
 place des systèmes 
d’acquisitions et de
 contrôle

	
	VAGNUCCI
	Jean-François
	T
	
	15
	Mise en place des bancs
 de test

	
	BENOIT
	Mathieu
	Master 2 stagiaire
	
	80
	Simulations – tests et
 mesures des senseurs


Pour chacun des membres de l’équipe dont l’implication dans le projet est supérieure à 25%, fournir une biographie d’une page maximum qui comportera :

CV Abdenour + Nicoletta + Christophe 
A/ Nom, prénom, âge, cursus, situation actuelle

B/ Autres expériences professionnelles

C/ Liste des 5 publications (ou brevets) les plus significatives des cinq dernières années

D/ Prix, distinctions

Partner 2 : Centre de Physique des Particules de Marseille (CPPM), Université de La Méditérannée, Aix-Marseille II
Partner 3 : Laboratoire de Physique Nucléaire et de Hautes Energies (LPNHE)
IN2P3 - CNRS - Universités Paris VI et Paris VII

Microelectronics : 
LAL team Contribution ( C.D. Taille (text in preparation) + CV
????????????????????????????????????????????????????????
CPPM team Contribution : S. Rozanov Text in preparation // Tableau participants + CV?
??????????????????????????????????????????????????????????
LPNHE team Contribution : A. S. Navaro Text in preparation// Tableau participants + CV?
??????????????????????????????????????????????????????????
Sensors pixel characterization : IV, CV on test structures – led and laser tests??? 

In preparation
Exemple de présentation graphique de l’organisation d’un projet, on spécifiera en particulier :

· les liens entre les différentes tâches identifiées au §1.4
· l’échéancier des différentes tâches identifiées au § 1.4 (cf. modèle ci-dessous)

	Tâche/Tasks
	Partenaires/Partners
	Année 1
Year 1
	Année 2
Year 2
	Année 3
Year 3
	Année 4
Year 4

	
	1
	2
	3
	4
	6
	12
	18
	24
	30
	36
	42
	48

	1. Tâche 1
Analog circuit design, C.de La Taille
	
	
	
	
	
	
	
	
	
	
	
	

	2. Tâche 2
Digital circuit design,S. Rozanov
	
	
	
	
	
	
	
	
	
	
	
	

	3. Tâche 3 
Nature de la tâche, A. Savoy
	
	
	
	
	
	
	
	
	
	
	
	

	4. Tâche 4
Sensor/ASIC characterization,A.Lounis
	
	
	
	
	
	
	
	
	
	
	
	

	Rapports d’avancement semestriel

Progress report/expenses
	
	
	
	
	
	
	
	
	
	
	
	

	Accord de consortium / rapport final

Consortium agreement/final report
	
	
	
	
	
	( 
	
	
	
	( 
	
	( 


 : Rapport d’avancement semestriel/6 month-progress report
( : Accord de consortium (obligatoire dans le cas d’un partenariat public/privé, conseillé dans tous les autres cas)/Consortium agreement
( : Rapport de synthèse et récapitulatif des dépenses/Final report and expenses summary
Préciser de façon synthétique les jalons scientifiques et/ou technologiques, les principaux points de rendez-vous, les points bloquants ou aléas qui risquent de remettre en cause l'aboutissement du projet (cf. exemple ci-dessous)

	TABLEAU des LIVRABLES et des JALONS (le cas échéant)/Deliverables and milestones

	Tâche
Task
	Intitulé et nature des livrables et des jalons/ Title and substance of the deliverables and milestones
	Date de fourniture 

nombre de mois à compter de T0

Delivery date, in months starting from T0
	Partenaire responsable du livrable/jalon

Partner in charge of the deliverable/ milestone

	1. 

	 
	 Rapport technique
	 12
	2

	
	 Logiciel de calcul
	 24
	2

	
	 Rapport final
	 30
	2

	2. 

	 
	 Appareillage + Base de données
	 18
	4

	
	 Rapport + Publications
	 36
	4

	
	 Logiciels
	 48
	4

	3. 

	 
	 Appareillage + Base de données
	 24
	4

	
	 Rapport + Publications
	 24
	4

	
	 Logiciels
	 36
	4

	4. 

	 
	 Appareillage + Base de données
	 12
	1

	
	 Rapport + Publications
	 18
	1

	
	 
	 
	


1.7 Organisation du partenariat/Consortium organisation
1.7.1 Pertinence des partenaires/Consortium relevance
Fournir ici les éléments permettant d’apprécier la qualité des partenaires et les compétences de chacun dans le projet (le « pourquoi qui fait quoi »). Il peut s’agir de réalisations passées, d’indicateurs (publications, brevets), de l’intérêt du partenaire pour le projet…
1.7.2 Complémentarité et synergie des partenaires/Added value of the consortium
Montrer la complémentarité et la valeur ajoutée des coopérations entre les différents partenaires. L’interdisciplinarité et l’ouverture à diverses collaborations seront à justifier en accord avec les orientations du projet.
1.7.3 Qualification du coordinateur du projet et des partenaires/Principal investigator and partners : résumé and CV

Pour chacune des personnes dont l’implication dans le projet est supérieure à 3mois/an, une biographie d’une 
page maximum sera placée en annexe du présent document. Celle-ci comportera :

· Nom, prénom, âge, genre, cursus, situation actuelle

· Autres expériences professionnelles

· Liste des cinq publications (ou brevets) les plus significatives des cinq dernières années, nombre total de 
publications dans les revues internationales et actes de congrès à comité de lecture
· Et pour le coordinateur du projet, son expérience antérieure de coordination

Le cas échéant, indiquer pour chacun des membres, son implication dans d'autres projets nationaux ou internationaux (contrats publics et privés en cours et les demandes en cours) selon le modèle fourni en annexe. Expliciter l’articulation entre les travaux proposés et les travaux antérieurs ou déjà en cours, en particulier ceux soutenus par l’ANR.

1.8 Accès aux grands instruments/Access to large facilities
En cas d’utilisation de grand instrument, donnez les références de la demande d’accès à celui-ci (nature du grand instrument, date et demande d’accès, statut de la demande : prévu, demandé, accepté) et le cas échéant, fournir le(s) avis/accord(s) du comité scientifique correspondant.

In the context of FP7 Project DevDet Work Packages 6-7-8-9, the following transnational accesses are authorized. 
	1
	Transnational access to CERN

	
	Test beams and irradiation facilities

	2
	Transnational access to DESY

	
	Test beams

	3
	Transnational access European to irradiation facilities

	
	Access to CRC, Belgium

	
	Access to Jozef Stefan Institute, Slovenia

	
	Access to FZK, Karlsruhe University. Germany

	
	Access to Prague Irradiation Facilities, Czech Republic

	
	Access to Gamma Irradiation Facility, Brunel Univ., United Kingdom

	
	Access to TSL, Upsala University, Sweden

	4
	Construction of irradiation facilities

	
	GIF++ photon irradiation facility

	
	Proton and mixed field irradiation facility

	
	Qualification of materials and common database

	5
	Test beam infrastructures for fully integrated detector tests

	
	Beam line set-up and generic infrastructure

	
	Tracking infrastructure

	
	 Vertex detector infrastructure

	
	 Intermediate tracker infrastructure
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1.9 Stratégie de valorisation et de protection des résultats/Data management, data sharing, intellectual property strategy, and exploitation of project results (1/2 page maximum)

Pour les projets partenariaux organismes de recherche/entreprises, les partenaires devront conclure, sous l’égide du coordinateur du projet, un accord de consortium dans un délai d’un an. Indiquer les grandes lignes de la répartition entre partenaires de la propriété intellectuelle,  des droits d’exploitation etc., 
Pour les projets académiques, l’accord de consortium n’est pas obligatoire mais fortement conseillé.
Collez ici le tableau de récapitulatif des données financières de la fiche budgétaire.
(LAL : En preparation )
2 Justification scientifique des moyens demandés/Requested budget : detailed financial plan

On présentera ici la justification scientifique et technique des moyens demandés par chaque partenaire sur le site de soumission et synthétisés à l’échelle du projet dans le tableau récapitulatif ci-dessus.
Chaque partenaire justifiera les moyens qu’il demande en distinguant les différents postes de dépenses.
2.1 Partenaire 1/Partner 1
2.1.2 Equipement/Large equipment
Préciser la nature des équipements* et justifier le choix des équipements

Si nécessaire, préciser la part de financement demandé sur le projet et si les achats envisagés doivent être complétés par d’autres sources de financement. Indiquer alors le montant, l’origine et le statut complémentaires (« acquis », « demandé », « à demander »)  de ces financements.
* Un devis pour tout équipement d’un montant > 4 000euros, sera demandé si le projet est retenu pour financement.
??????????????????????????????????????????????????????????????????????????????????
Run engineerings requests(Christophe …….)
Test setup for device and components characterization (Abdenour…)
2.1.3 Personnel/Manpower
Le personnel non permanent (doctorants, post-doctorants,..) financé sur le projet devra être justifié.

Fournir les profils des postes à pourvoir pour les personnels à recruter (1/2 page maximum par type de poste à renseigner directement sur le site de soumission). Ne sont pas éligibles au financement les personnels administratifs.
Pour les doctorants, préciser si des demandes d’allocations de thèse sont prévues ou en cours, indiquer la nature et la part de financement imputable au projet.
Job description: Pixel Upgrade at ATLAS experiment:
For the high luminosity phase of the LHC at CERN, the inner detector of ATLAS experiment at LHC will be completely replaced. LAL is an important member of ATLAS collaboration and played a major role in the development and the construction of the present detector, its associated electronics and also in the preparation of Higgs particle and physics searches. 
In the framework of ATLAS super LHC activities for which we are planning to take part actively to the pixel detector upgrade project, we are seeking for an engineer with a high school or university degree or a physicist with a Ph. D degree with experience in experimental physics and instrumentation. 

The candidate is expected to contribute to the development of innovative front end read out system for the next generation of high resolution solid state pixel detector.  Applicants should have a good background in detection systems and experience in micro-electronic ASIC testing and characterization designed using state of the art technologies. Further, candidate should have a good team spirit and good communication skills.  The work is done in close collaboration with other European institutes involved in the experiment, so a good knowledge of English is highly recommended.

Interested candidate should send a complete application including recommendations to the LAL personnel department.

Laboratoire de l’Accélérateur Linéaire
Université de Paris XI-Sud

Service du personnel 
Bâtiment 200 

91898 Orsay cedex
2.1.4 Prestation de service externe/Services, outward facilities

Pour ces prestations de service dont le montant ne pas être supérieur à 50% de l’aide demandée, préciser :

· la nature des prestations

· le type de prestataire
2.1.5 Missions/Travels
Si le montant excède 5% de l’aide demandée, préciser :

· les missions liées aux travaux d’acquisition sur le terrain (campagnes de mesures…)

· les missions relevant de colloques, congrès, réunions entre partenaires…
????????????????????????????????????????????????????????????????

2.1.6 Dépenses justifiées sur une procédure de facturation interne/Expenses for inward billing
Préciser la nature des prestations (ex : accès à des plates-formes technologiques, moyens de calcul, bases documentaires,…)
2.1.7 Autres dépenses de fonctionnement/Other expenses

Toute dépense significative relevant de ce poste devra être justifiée.
2.2 Partenaire 2/Partner 2
…

CPPM ????????????????????????????????????????????????????????????????????????????????????????????????????

Annexes

Description des partenaires/Partners informations (cf. § 1.7.1) (1 page maximum par partenaire)
CPPM/ LPNHE
???????????????????????????????????????????????????????????????????????????

Biographies/Résumés and CV (cf. § 1.7.3) (1 page maximum par personne)

Implication des personnes dans d’autres contrats/Partner’s involvement in other projects (cf. § 1.7.3) (un tableau par partenaire)

	Partenaire

Partner
	Nom de la personne participant au projet
Name of the person involved in the project
	Personne. Mois

Man.month
	Intitulé de l’appel à projets

Source de financement

Montant attribué

Name call for proposals

Other fundings from different organisms

Allocated budgets
	Titre du projet

Proposal title
	Nom* du coordinateur

Name Principal Inverstigator
	Date début -Date fin

Start-
End of the project

	N°
	
	
	
	
	
	

	N°
	
	
	
	
	
	


Demandes de contrats en cours d’évaluation
/Other proposals under evaluation
	Partenaire

Partner
	Nom de la personne participant au projet

Name of the person involved in the project
	Personne. Mois

Man.month
	Intitulé de l’appel à projets

Source de financement

Montant demandé

Name call for proposals

Other fundings from different organisms

Expected grants
	Titre du projet

Proposal title
	Nom* du coordinateur

Name Principal Inverstigator

	N°
	
	
	
	
	

	N°
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� Fraunhoffer Institut fur Zuverlässigkeit und Mikrointegration, IZM, München, Germany


�  Silvaco Data Systems Inc. �4701 Patrick Henry Drive, Bldg#6�Santa Clara�CA 95054


� E. Pace, A. De Sio, Nuclear Instruments and Methods in Physics Research Section A, Accelerators , Detectors and Associated Equipment 514(2003)93.


� Mentionner ici les projets en cours d’évaluation  soit au sein de programmes de l’ANR, soit auprès d’organismes, de fondations, à l’Union Européenne, etc. que ce soit comme coordinateur ou comme partenaire. Pour chacun, donner le nom de l’appel à projets, le titre du projet et le nom du coordinateur.
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