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Objective of the network :


The objective of the project is to set up a network of competences in Europe to introduce the use of atomic scale modeling and simulation techniques in the microelectronic industry and the nanosystem technology, at an equivalent level as in the USA. This objective will be attained by assembling the efforts of European teams and by linking available new generation of tools and integrating them within the existing conventional packages.


The project prepares the transition from micro to nano technologies. Its aim would be to start a collaborative effort :


- to collect the tools and methods already available,


- to organize these tools in the scope of hierarchical models,


- to implement the outcome into the conventional tools used in the semiconductor industry, by creating a common platform accessible via internet,


To start with this ambitious program, the network proposal is to investigate the following fields related to microelectronic processes :


- Thin Film Silicon and  Metal Oxidation ,


- Diffusion (conventional and enhanced diffusion) with the participation and formation of complexes, in particular after ion implantation


- Semiconductor and Metallic Thin Film Growth (homo and heteroepitaxial),


- Electrical and Mechanical properties of Interfaces,


- Thermo-Mechanical behavior of devices.

Results and achievements

1) Models and tools inventory

NMRC has made a comprehensive list of available models and tools which has been distributed among the network participants, and ready for external dissemination.

2) Use of available tools


The following packages have actually been used within ATOMCAD programs :

MSI/CASTEP, (LAAS-CNRS, CEA-DAM), Si-oxygen interaction in bulk and interface,

FHI96MD, TURBOMOLE, SIESTA, (CNM, NMRC), dopants in GaAs, defects in SiC.

3) Software development


The following software tools have been developed within ATOMCAD network labs, on different atomic scale topics :

OXCAD, TRAPOX, (LAAS-CNRS, CEA-DAM), Si oxidation and electrical characteristics,

TROCADERO, (CNM), Molecular Dynamics of defects in SiC,

SPARCC, VIBRATOM, (LAAS-CNRS, LPST), Heteroepitaxial Growth and Dynamics,

CONFIGURATION INTERACTION Package, (NMRC), Defects.

4) Dissemination of tools


The dissemination of knowledge, know how and all activities of the network have been started by the set up of a web page : http://www.laas.fr/ATOMCAD/


SIGMAPLUS have provided a protocol for the industrial dissemination of tools produced within ATOMCAD.

Training

- 6 PhD students and post docs have been recruited within the network : 1 PhD at LAAS-CNRS, 1 post doc at NMRC, 2 PhD Students at CNM, 1 post doc and 1 PhD student at Chalmers Univ. of Technology.

General problems in recruiting PhD students and post docs in these disciplines.

- Several visits of PhD students and post docs to labs participating to ATOMCAD.


- 12 participations to International and European conferences held in EU, 7 out of PhD students and post docs and 5 among permanent researchers. 


- Lecture courses on Atomic Scale Modeling are recently set up at the Universities of Toulouse, Cork and Chalmers. Efforts have to be made to insert them in a European framework.


- ATOMCAD network has organized a Symposium “Atomic Scale materials Design” in the frame of the E-MRS 2002 annual meeting in Strasbourg.


- A summer school is planned in Toulouse during September 2002.

Industry involvement

ATOMCAD network has been a starting point for the project “HIKE” accepted within the IST program, with the aim of developing atomistic simulation tools related to the deposition of high –k materials and with the participation of two industrial partners : Motorola and Infineon.

