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Foreword

This report regards the deliverable D1.3.1-n+M – Demonstration: Qualified Bank of Internet Links in micro-nanosystems (QBIL) equipped and opened, which includes Internet links to short courses accessible through the Internet with content in connection with both EuroTraining projects, FP7- 2007- ICT-211806-nano and FP7-2007-ICT-223849-MST. 
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1. Introduction: Objectives of SME training
The objective of the EuroTraining project is to provide a European Training Infrastructure facilitating the provision of high caliber training across Europe. The structure supports professional advancement training as well as academic training. Professional course providers get a central place for the presentation of their training offer while academics will get a course material exchange service targeting graduate nanoelectronics as well as microsystem technology schools.

Electronics, including micro/nanoelectronic devices and microsystems, is the fastest growing of industrial technologies and currently there is a significant amount of research being conducted in academic institutes and large companies in Europe. As a consequence of this, an enormous potential for future nanoelectronics and microsystems applications has been developed, since most appliances produced today could benefit from inclusion of such devices. In order to exploit these developments, a tremendous training action is required in order to disseminate all the basic scientific and technology knowledge, application possibilities and practices, as well as, design skills to the developing and manufacturing companies, especially to innovative SMEs.
SMEs are often sceptical about the benefits of training and unwilling to risk valuable time and money on it. EuroTraining’s major impact is to increase our engagement with SMEs so they trust the learning programmes that are there to help them. For this reason, special attention is be paid to distance learning courses, web casts, pod casts, and other Internet based educational tools, which are more popular among the experts of small enterprises and individuals. A Qualified Bank of Internet Links (QBIL) have been included into the European Training Infrastructure (ETI), accessible at www.eurotraining.net . The aim of QBIL is to provide assistance for the users to find a course with proper contents, suitable level and quality, and also to provide an opportunity for the user to add his or her evaluation about the course.
With its nearly 5.000 courses the European Training Infrastructure contains extensive information about course offers and course demands. Mapping this information together with the extraction of the traffic on the web system provides extensive market knowledge that has been used to identify specific SME training requirements.

2. Criteria of the qualification and selection of Internet based courses 

The study of the available Internet courses resulted in the definition of the qualification and selection criteria. A table was formulated with these criteria, and the qualification of the courses was done by filling up the table with the data or characteristics of each course. 
The table of the qualification criteria and examples of filled-up tables of two courses are shown below.

Table 1: The blank table of qualification criteria 

	Title: 

	

	URL:

	http://

	Institute: 
	Price:
	Duration/Length:

	
	
	

	Feature/Keywords:
	More info/Abstract:

	
	


Table 2: An example of course with sensor application related topic 

	Title: 

	Other sensor related topic: Dynamic Offset-Cancellation Techniques, Kofi Makinwa 

	URL:

	http://www.ewh.ieee.org/tc/sensors/Tutorials/makinwa.pdf

	Institute: 
	Price:
	Duration/Length:

	Delft University of Technology
	free
	42 slides in pdf (ppt) file, (1.1 Mb) Dynamic Offset-Cancellation Techniques

	Feature/Keywords:
	More info/Abstract:

	Motivation
•Many sensors (e.g. thermopiles, bridges, hall sensors) output DC signals in the millivolt range

•These signals are best processed on-chip

•However, the offset of basic IC amplifiers is also in the millivolt range, especially in CMOS

•Therefore, special techniques are required to reduce the offset of IC amplifiers

Outline
•Differential amplifiers

- Offset and 1/fnoise

•Trimming

•Dynamic Offset Cancellation

- Auto-zeroing

- Chopping

•Interfacing Examples

•Conclusion

•References
	Example:
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Summary
•Mismatch and offset are part of life

•Trimming reduces offset but not the noise

•Auto-zeroing only reduces LF noise, but does not limit amplifier bandwidth

•Chopping eliminates LF noise, but limits amplifier bandwidth


Table 3: The second example of a low power application course
	Title: 

	Process Technology Crowder, Scott 

	URL:

	Access to IEEE Educational Courses is now available via an institutional subscription to IEEE Expert Now. If your company has a subscription to IEEE Expert Now with an LMS, access here
Already have a subscription, or purchased course individually as an IEEE member? Access Course Now
For IEEE Members: Price: US $69.95, Buy Now 

	Institute: 
	Price:
	Duration/Length:

	Sponsored by: 

IEEE Electron Devices Society 

Presented at: International Electron Devices Meeting (IEDM) 

Publication Date: Apr-2007 

ISBN: 1-4244-1431-8
	$69.95
	Run Time: 1:00:00

	Feature/Keywords:
	More info/Abstract:

	Keywords

Body Effect , Threshold Voltage ,  Mobility ,
High-K dielectrics ,  Inversion Capacitance ,  Workfunction ,  Gate Length ,  SRAM ,  Static random access memory ,  eDRAM ,  embedded DRAM ,  DIBL ,  Drain Induced Barrier Lowering
	Abstract
This course will discuss the requirements and transistor design issues in current and future low power technologies. After reviewing the tradeoffs between low standby and low active power, the methods for and required future innovations in low power process and transistor design will be discussed. 


3. List of qualified on-line Internet courses, sorted by categories
The selection of the Internet based courses, according to the qualification criteria, resulted in ca 80 courses, sorted to one of the following categories:

· Basic Nanoscience

· Microsystems Technology (MST)

· Nanoelectronics
· Nanotechnology and 3D Integration
· Basic (preparatory) courses
· Reliability and Management
3.1. Basic Nanoscience Courses (22)

	Atomic scale structure of materials 

	Diffraction and imaging

	Indexing electron diffraction patterns

	The Jominy End Quench Test

	Photoelasticity

	Raman spectroscopy

	Reciprocal space

	Transmission electron microscopy

	X-ray diffraction techniques

	Introduction to anisotropy

	Crystallinity in polymers

	Introduction to dislocations

	The glass transition in polymers

	Lattice planes and Miller indices

	Phase diagrams and solidification

	Solid solutions

	Solidification of alloys

	The stereographic projection

	Slip in single crystals

	Brillouin zones

	Liquid crystals

	Avoidance of crystallization in biological systems


3.2. Microsystems Technology (19)

	A tutorial on micromechanics and MEMS – William Trimmer president of Belle Mead Research

	Microtechnology- applications and trends (Ingeneric GmBH)

	Optical requirements driving mechanical and machine advances (Precitech)

	EUSPEN on-line training of microsystems- and nanotechnology

	Ville Kaajakari’s MEMS tutorials

	MultiMEMS: MEMSedu, Sensedu, STIMESI

	MEMSEdu – an Internet-based short course on micro-electro-mechanical systems

	The beginner’s guide to MEMS processing


	IEEE Sensors Council Tutorials

	URL:

	http://www.ewh.ieee.org/tc/sensors/tutorials.htm

	Institute: 
	Price:
	Duration/Length:

	IEEE Sensors Council
	free
	6 courses are included into the EuroTraining Qualified Bank of Internet Links

	Feature/Keywords:
	More info/Abstract:

	Sensor Signal Processing and Array Sensor Fusion
Smart Sensors Systems Design, Sergey Yurish 

http://www.ewh.ieee.org/tc/sensors/Tutorials/Yurish/Yurish_course.pdf
CAD Modeling and Testing Sensors
Modeling of Electromechanical Sensors and Actuators, Reinhard Lerch 

http://www.ewh.ieee.org/tc/sensors/Tutorials/Lerch/FEBECourse_UFFC2001.pdf
Chemical and Biological Sensors
ISFET, Theory and Practice, P. Bergveld 

http://www.ewh.ieee.org/tc/sensors/Tutorials/ISFET-Bergveld.pdf
Mass Sensitive Devices
Wireless Passive SAW Identification Marks and Sensors, Leonhard Reindl 

http://www.ewh.ieee.org/tc/sensors/Tutorials/reindl-tutorial-NewOrleans.pdf
Magnetic Sensors
Magnetic Sensors: An Overview, Evangelos Hristoforou 

http://www.ewh.ieee.org/tc/sensors/Tutorials/magnetic-sensors-hristoforou.pdf
Other Topics
Dynamic Offset-Cancellation Techniques, Kofi Makinwa 

http://www.ewh.ieee.org/tc/sensors/Tutorials/makinwa.pdf
	The tutorials have been contributed by researchers and scientists with expertise in multiple disciplines from across the technical profile of the IEEE Sensors Council. We hope you find them informative and useful. Please respect the copyright notices as noted within the individual presentations. 

If you are interested in contributing your own tutorial to the program, please click here or contact Vladimir Lumelsky  (Vladmir.j.Lumelsky@nasa.gov). 

Comments and suggestions are also welcome.




	Sensor Signal Processing and Array Sensor Fusion,  Sergey Yurish 

	CAD Modeling and Testing Sensors, Reinhard Lerch 

	Chemical and Biological Sensors, P. Bergveld 

	Mass Sensitive Devices, Leonhard Reindl 

	Magnetic Sensors, Evangelos Hristoforou 

	Other sensor related topic: Dynamic Offset-Cancellation Techniques, Kofi Makinwa 

	Optical Biomedical Sensors Gu, Claire  

	Terahertz Sensing Technology Shur, Michael  

	Wireless Sensor Networks and Applications Borses, Dwight   

	Tunable Semiconductor Lasers Buus, Jens 

	Development of Fuel Cell Technology for Electric Power Generation Scott, John 


3.3. Nanoelectronics (21)

	ECE 495N: Fundamentals of Nanoelectronics (NanoHUB)

	Future Nanoelectronics Design Technologies

	Electronic Transport in Semiconductors

	Nanoelectronic Architectures

	Simple Theory of the Ballistic MOSFET

	Nanomechanics of Materials and Biomaterials

	Micro/Nano Processing Technology

	Molecular Electronics (Part 1) Richter, Curt  

	Molecular Electronics Part 2 Stewart, Duncan

	RF Passives on Silicon--The Intended and the Unintended Burghartz, Joachim N.   

	Understanding On-Chip Transmission Lines - Part 1 Deutsch, Alina   

	Understanding On-Chip Transmission Lines - Part 2 Deutsch, Alina   

	Advanced Interconnect Technology for 32 NM and Beyond Gambino, Jeff  

	Challenges Near the Limit of CMOS Scaling Taur, Yuan  

	Dealing with Issues in VLSI Interconnect Scaling Ho, Ron  

	Design of Active-RC Filters for the Analog Front End (of Integrated Circuit System Chips) Moschytz, George   

	Introduction to Developing Embedded Systems  Fowler, Kim 

	Introduction to Fiber Optics Jacobs, Ira  

	Optoelectronic Devices for Fiber Optics Campbell, Joe C.   

	Organic Field Effect Transistors Kymissis, Ioannis 

	Silicon-Germanium (SiGe) IC Devices and Technology Cressler, John D. 


3.4. Nanotechnology and 3D Integration (12)

	The wider context of nanotechnology

	The fundamental science of nanotechnology

	Fundamental characterization of nanotechnology

	Precision and ultra-precision machine tools (Fraunhofer Institute)

	Global penetration, trends and applications of ultra precision machine tools (Precitech)

	EUSPEN on-line training of microsystems- and nanotechnology

	SensEdu – an Internet-based short course on sensorics

	George Riley’s Flipchips.com

	NanoEnergy 

	Nanotechnology 101 Part 1 Wong, H.S. Phillip  

	Nanotechnology 101 Part 2 Wong, H.S. Phillip  

	Process Technology Crowder, Scott 


3.5. Basic (Propagating) Courses (4)
	Nanotechnology for general audience – video presentation

	Nanofolio public learning resources

	Nanoforum’s education tree

	All teaching materials on NanoHUB


3.6. Reliability and Management Courses (6)

	Design for Six Sigma Keene, Samuel

	Effects of Reliability Mechanisms on VLSI Circuit Functionality Ellis, Wayne

	Planning and Performing Failure Mode and Effects Analysis on Software Ozarin, Nathaniel 

	Reliability Analysis of Computer-based Systems Using Dynamic Fault Trees Bechta Dugan, Joanne  

	Transition into Management Aucoin, B. Michael   

	What it Takes to Be an Innovator Gaynor, Gus   


4. Beyond the possibilities of categorization 
In certain cases the Internet based material is formulated in a way, which is different from the traditional course structure. It can be a video presentation; a set of short courses, each with a few slides only; or can have a structure, which is similar to a book. 
For example, in the case of MEMSEDU, accessible at the www.bme.hu/memsedu, from the first page (Figure 1.) and from any other pages, one can navigate by using the upper menu bar (Figure 2.) or through the “Related topics” feature (Figure 3.). 

In the MEMSEDU digital book, more than 200 pages can be opened, and most of the pages contain high level moving figures of Flash movies, clearly explaining the operation principle of a MEMS device (Figure 4.) or process technology. 
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Fig 1: The first page of MEMSEDU, a web based book,

with five main chapters shown on the upper menu bar
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Fig 2: From this application page, like from any other pages, one can navigate further
by using the roll-down navigation bar. In the example, along the route of
MEMS Devices chapter and Sensor subchapter, lots of sensor pages can be accessed
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Fig. 3: On all pages one can find the Related topics option, which provides

cross-links between the related pages
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Fig. 4: A page usually contains a short description, and figures as well as Flash movies,
which clearly explain the principles of the selected topics
5. Conclusions 

In QBIL, the Qualified Bank of Internet Links of the European Training Infrastructure, more than 80 Internet based courses are listed, and presented with a one-page summary table, which contains the most important features of the course.

Through the links of QBIL the user can enter distance learning courses, web casts, pod casts, and other Internet based educational tools, which are useful for and popular among the experts of small enterprises and individuals. The Qualified Bank of Internet Links (QBIL) is included into the European Training Infrastructure (ETI) and is accessible at the EuroTraining website, on www.eurotraining.net . 
QBIL provides assistance for the users to find a course with proper contents, suitable level and quality, and also to provide an opportunity for the user to add his or her evaluation about the course.
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