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PARTNER'S ROLE IN PROJECT

	Partner
	Nr.
	Area of Activity
	RTD role in project

	CNR-ISMN
	1
	Gov. Res. Org.

Research on nanostrructured materials
	Coordination; OMBD organic heterojunctions growth, Engineering and chemical tailoring of materials, Laser Scanning Confocal microscopy and spectroscopy, characterisation of heterojunctions, Mapping emission area of devices.

	IMEC
	2
	Res. Cent.

R&D in Micro-electronics
	Technological development and fabrication of field-effect heterojunction device structures, electrically pumped laser.

	RWTH
	3
	University

Res. centre, Ultrafast photonics, opto- and nano-electronics
	Linear optical characterisation of photonic devices, spectroscopy of materials.

	AMO GmbH
	4
	SME, nanotechnology and advanced microelectronics
	Manufacturing of inorganic photonic nanostructures

	IBM
	5
	Ind. Res. Lab. Sci &Tec Dept.Display Tech and Optical Networking
	Specification for organic lasers, Design and modelling of device structures, OLED technology, optically pumped laser, measuring and testing of optoelectronic devices, technology assessment.


PROJECT SYNAPSIS
The project aims at achieving foundational research on a world prime: an Organic Electrically Pumped Laser. Our novel approach is based on the engineering of organic heterojunctions in field-effect devices. On the way to realising the main objective, intermediate results and milestones represent by themselves important sub-objectives:

1. Field-effect device with high electron and hole mobility for organic integrated circuits.

2. High brightness light-emitting organic semiconductor device.

The strategy proposed to reach the ambitious goal focuses on solving the main difficulties, which are commonly faced when targeting this breakthrough: exciton quenching and photon losses. We take advantage of the know-how developed on ambipolar light-emitting field-effect devices with lateral charge injection to explore unprecedented routes towards the electrically pumped organic laser. This novel approach combines the use of high-mobility (field-effect) structures, n- and p-type materials, phosphorescent compounds, the engineering of materials in heterojunctions, as well as of advanced device and photonic technology.

The proposal activity is expected to have a profound impact on IST-related technologies. Lasers are used daily in a variety of applications. Electrically pumped lasers based on organic semiconductors possess numerous advantages over III-V semiconductor lasers, the most important being the higher integration potential on arbitrary substrates (including glass, polymers and the backend of silicon CMOS), the lower cost and the wider spectral range of possible lasing emission. 

The realisation of an electrically pumped organic laser would be a breakthrough in both physics of lasers and organic opto-electronics. The research towards this goal is clearly a long-term one, and it contains a very significant risk.
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	Work-package
No
	Workpackage title
	Lead 
contractor
No
	Person-months
	Start
month
	End
month
	Deliverable
No

	1
	Specification definition
	CNR
	14
	0
	15
	D1, D2, D5

	2
	Design and modelling
	IBM
	33
	0
	24
	D3, D6, D12

	3
	Technology for photonic structuring
	AMO
	41
	3
	33
	D7

	4
	Photonic characterization
	IHT
	30
	6
	30
	D8, D13, D15

	5
	Technology for organic heterojunctions 
	IMEC
	48
	0
	30
	D9, D16

	6
	Organic heterojunction characterisation
	CNR
	44
	3
	30
	D10, D14, D20

	7
	Optically pumped laser in heterojunction field-effect devices
	IBM
	40
	12


	36
	D17, D19, D21, D23

	8
	Electrically pumped laser
	IMEC
	50
	12
	36
	D24, D26, D27

	9
	Technology assessment and exploitation
	IBM
	14
	0
	36
	D28, D29, D30 

	10
	Management and assessment of results
	CNR
	20
	0
	36
	D4, D11, D18, D22, D25, D31, D32

	
	TOTAL
	
	334
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CONFERENCES ORGANIZED BY PARTNERS 

· SPIE - Photonics Europe; Workshop on “Organic Optoelectronics and Photonics” (Strasbourg, 2-7 April 2006) - IMEC, CNR-ISMN 
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