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I: Silicon and Germanium issues for future CMOS devices

Until now Silicon has been the paramount basic material for Microelectronics since half a century. Recently Germanium has experiencing a renewed interest for future devices because of higher carrier mobility. Multi-gate Si devices are being developed to continue device scaling.

This symposium will give a forum for presenting the more recent experimental results and physical models and for defining the mid-term perspectives on Si and Ge based microelectronics devices. It will bring together physicists, chemists, materials scientists and engineers from both academic and industrial groups involved in fundamental and applied research on materials for advanced CMOS for the next technology nodes (32nm and beyond).

The miniaturization in microelectronics, allowing more efficient and less energy-consuming devices, has been mainly relied on the continuous decrease of MOS features, usually based on Si. This approach will go on for a while but, since we are reaching the physical limits of such an approach, new structures and compatible materials have to be considered for improving devices performances. Germanium appears as the most promising candidate, because of its similarities with Si and of the intrinsic higher charge carrier mobility. New scientific efforts are required for pushing on the Si based technology and for improving the Ge based solutions.

Advanced doping methods, as new implantation methods or novel annealing strategies, together with a proper control of dopant-defect interaction will develop the realization of the Si based ultra-shallow junctions (USJ). Strain, surface and interfaces effects, high dopant concentrations affect over and over the electrical properties acting on both dopant diffusion and activation. The realization of multi-gate devices opens new doping issues. The realization of USJ in Ge and SiGe layers and the integration problem with the well-assessed Si technology requires new efforts. P-type doping of Ge for USJ has been preliminarily shown while n+/p junction seems to be more challenging. Further investigation is required for clarifying dopant-defect interactions underlying diffusion and precipitation phenomena in Ge.

The relative softness of Ge leads to heavier radiation damage than for Si and causes problems when both the materials are used within the same device.

Hot topics to be covered by the symposium:

• Si, Ge and SiGe synthesis: novel methods, strain and integration issues, extended defects (selective epi-growth, strain relaxed buffer layers, SOI, GOI, SGOI, condensation)

• Advanced doping for USJ: in-situ doping, point defect engineering (HE implant, “cocktail” implant), cluster implant, PAI and SPER, RTA, flash and laser anneals

• Surface and interface effects (segregation, interdiffusion, defect injection)

• Dopant diffusion and clustering: (defects role, TED, RED, strain effects, doping ceiling)

• Advanced characterization

• Silicide/germanides: formation, contact resistance, stress …

• Novel devices (FinFET, vertical devices, …)

• Modeling and simulation (from ab-initio to TCAD)

Invited speakers:

• M. Stoneham, University College London, "Silicon and Quantum Information Technology"

• C. Claeys, IMEC, "Si versus Ge for future microelectronics"

• D. Auret, University of Pretoria, "Defect introduction in Ge during inductively coupled plasma (ICP) etching and Schottky barrier fabrication"

• H. Bracht, University of Munster, "Self and dopant diffusion in Ge"

• J. Coutinho, University of Aveiro, "Donor-Vacancy complexes in Ge and GeSi"

• S. Estreicher, Texas University, "Theory of Defects in Si: past, present and challenges"

• W. Lerch, Mattson Technology, "Advanced thermal processes for future CMOS devices"

• A. Mesli, CNRS-INESS, "Irradiation-induced defects in Si and Ge"

• R. Pereira, University of Aveiro, "Doping in Si quantum dots"

• P. Pichler, FraunhoferIISB, "Future challenges in CMOS process modeling"

• N. Rudawski, University of Florida, "Stressed solid-solid phase transformations"

• J. Slotte, Helsinki University of Technology, "Vacancy defects in Germanium: a Positron

Annihilation Spectroscopy study"

Scientific Committee:

• A. Claverie, CNRS-CEMES, France

• N. Cowern, University of Newcastle, United Kingdom

• M. Jaraiz, University of Valladolid, Spain

• D. Mathiot, CNRS-INESS, France

• T. Peaker, University of Manchester, United Kingdom

• F. Priolo, University of Catania, Italy

• E. Simoen, IMEC, Belgium

• B. Svensson, University of Oslo, Norway

The proceeding Papers accepted after peer reviewing will be published by Elsevier in Thin Solid Films.
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Modeling of a novel low-noise, low-impedance, micro-mechanical, mixer filter for use in cell phones
Authors: F. Babazadeh1, S. H. Keshmiri1,2 
1 Department of Electrical Engineering, Faculty of Engineering, Ferdowsi University, Mashhad 91775-

1111, Iran 
2 Currently in sabbatical leave in Department of Materials Science, Surface Science Division, Darmstadt University of Technology, Petersenstrasse 23, D-64287 Darmstadt, Germany
Resume: An IC-compatible, micro-electro-mechanical, down-conversion mixer-filter for use in reconfigurable integrated cell phones is introduced. Analytical and simulation models have been developed to enable mixer filter design. This device is composed of two high-Q, square-frame microresonators coupled by a soft flexural-mode micromechanical spring; and can be implemented using either thick epitaxial polysilicon technology or bulk micromachining of SOI wafers. The proposed mixer filter performs both frequency down-conversion (mixing) and highly selective low-loss filtering of applied electrical input signals. Using this single device, translation of an input radio frequency (RF) signal to a 71 MHz intermediate frequency (IF) and subsequent high-Q band-pass filtering at the IF with about 9.5 dB mixing conversion gain and 12.5 dB noise figure were demonstrated. One of the challenging issues that has hindered deployment of such micro-electromechanical devices is large motional resistance (Rx) of these devices with capacitive transduction. To lower motional resistance of the proposed mixerfilter

(in order to provide convenient matching to preceding and subsequent blocks), we have exploited the motionless dimension of the device; i.e. we have increased height of the device and increased the overlap area in the input and output capacitive transducers to achieve that goal. Furthermore, the use of square-frame micro-resonators in the structure of the designed device, results in excellent isolation between Local Oscillator to Intermediate Frequency (LO-to-IF), LO-to-RF and RF-to-IF characteristics.
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