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PATENT WP2    PROPOSAL

Virtual Research Group & Research Visits

Fault Modelling and System Simulation of Flow-FETs
0. Administrative details

0.1. Applicants

	Dr. ir. H.G. Kerkhoff

(Contact & coordinator)

Dr. D.R. Emerson

Dr. R. Müller


	TDT Group

MESA+  Institute for Nanotechnology
Postbox 217, 7500 AE  Enschede

The Netherlands

CLRC, Daresbury laboratory, C3M, Warrington, United Kingdom

National Institute for R&D in Microtechnologies (IMT-Bucharest)
Bucharest, Romania
	Tel.:      053-4892646


Fax.:      053-4891034

Mobile: 06-22563782

H.G.Kerkhoff@el.utwente.nl



0.2. Title of the project

Fault Modelling and System Simulation of Flow-FETs
0.3. Background & Experience
    The MESA+ group “Testable Design and Test of Microsystems” (TDT) is one of the research groups of the MESA+ Research Institute at the University of Twente, an institute in which research on microsystems of the faculties Electrical Engineering, Applied Physics and Chemical Engineering is combined. MESA+ owns an excellent equipped clean room and advanced test facilities (e.g. MESA Test Centre). These facilities are optimised for research purposes such that e.g. many different fabrication techniques can be applied and developed such as etching, depositing and doping techniques. TDT focuses on testable design and testing issues in integrated circuits, Multi-Chip Modules (MCMs) and microsystems and has a long experience in this field. The proposed field of micro fluidics is in line with on-going projects in two MESA+ divisions. Our experiences with analogue & micro-fluidic fault modelling, simulation and test generation are assumed to be a good basis for the work proposed. 
     The Centre for Microfluidics and Microsystems Modelling (C3M) was established at CCLRC Daresbury Laboratory in 1999 with the aim of providing a micro fluidic design and simulation service for the academic and industrial communities. The Centre has extensive experience in modelling micro fluidic flow regimes. The Centre has access to a wide range of computing facilities and is unique in having the capability to exploit high-performance parallel computers to enable large-scale 3D problems and optimisation studies to be tackled with ease.

The Centre has developed three in-house Navier-Stokes codes: (THOR-2D, (THOR-3D and THOR-VOF that have been specially adapted for microfluidic simulations. In addition, use is made of the commercial Computational Fluid Dynamics code CFD-ACE+, a fully integrated simulation tool specifically tailored for complex multi-physics flow phenomena in microfluidic devices.
    IMT Bucharest has expertise in micro fluidics. This includes design of micro-fluidic devices, simulation of fluid thermodynamic (steady-state and transient) in microcomponents such as micropumps, microdispensers and microvalves. Also research is carried out in simulation of fluid diffusion, with or whithout electrokinetics; study of separation, in case of mixed fluids, due to diffusion effect. Computer aided design and flow simulation is carried out with with Coventorware.
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Masks design, 3D mesh and  and electro-thermal simulation for PCR silicon chip with 4 chambers. (Coventorware 2003)

0.4. Keywords

Modelling, fluidics, Flow-FET, fault simulation, characterization
1. Summary

This proposed virtual group of three partners is a unique combination of different expertises, all focussed on modelling and simulation of micro-fluidic systems. In a later stage Lancaster University can potentially be included.

MESA+ has the facilities to implement and characterize actual Flow-FETs. It also has the expertise to create a symbiosis between micro-fluidic components and massive electronic signal processing, including overall (fault) simulation (multi-domain microsystems).
    IMT can look at the fault-free modelling of this device using their CAD tools, and together with MESA+ look at CAD compatible modelling.


CLRC can look at the faulty behaviour using their other tools, and use fault data from MESA+.

   The results of a literature survey from all and examples will be put on a website taken care of by IMT. Furthermore, it will be investigated if an initial European proposal on this subject can have a chance of acceptance. A small draft will be made of a proposal. After the period, the exchange of results, ideas and tools will be accomplished. Currently, besides the Uni. of Duke in the USA, Europe will have a strong starting position in Micro Electronic Fluidic systems arena.

2. Budget

2.1. Personnel involved
· Five researchers, 1 technician 

2.2. Exploitation (10 k€)
· coordination


€   1.000,--

· adaptation & use simulation & modelling tools
€   7.000,--

· material costs & characterization


€   5.000,--

· virtual website implementation


€   2.000,--

2.3. Foreign travelling (12 k€)

2 trips + subsidence / partner:
R.W.Barber (Enschede, Bucharest)



€   4.000,--
O. Nedelcu (Enschede, Warrington)



€   4.000,--
H. Kerkhoff (Warrington, Bucharest)



€   4.000,--
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