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)MAESTRO (MAking pErovskiteS TRuly explOitable) is a coordinated training network, including 10 universities with outstanding track records in perovskite research including the two leaders in this field, five SMEs, a multinational company and the UK national metrology laboratory from 8 EU (2 in the EU-13) and associated countries, giving ESRs exposure to a wide spectrum of expertise: materials synthesis and fabrication, device characterization, and modeling, upscaling and manufacturing. Maestro’s overall objective is to generate new skills, knowledge and innovation in the exploitation of perovskite materials for optoelectronics with a focus on solar power and efficient lighting. 
 
Maestro focusses on perovskites, a material shown to have revolutionised solar power with the potential to do the same for display technology. These perovskites are semiconductors with a cubo-octahedral crystal structure, are commonly hybrid organic-inorganic and include Pb or Sn halides. Perovskite solar cells, PSCs, offer significant advantages: they are potentially low cost, simple to manufacture and have high power conversion efficiencies, PCEs. Intrinsic properties like tunable broad absorption spectra, fast charge separation, long transport distance of electrons and holes, long carrier separation lifetime, make perovskite solar cells PSCs, and photodiodes very promising. Perovskites also show high photo-luminescent quantum efficiencies (PLQEs) so PeLEDs, perovskite LEDs have attracted interest for color displays since they, like PSCs, are potentially low cost and easy to make, and colors can be tuned. This exciting emerging technology offers broad skill development and experience of cross sector research.

Our research aim is to address barriers to exploitation of this new technology aided by the high level of commercial engagement in the consortium. These barriers are: 
(a) present high cost (b) short lifetimes under operating conditions (c) difficulties in manufacturing (d) damage done to the environment, encountering regulatory concerns
Maestro’s research aim is to find the means that allow perovskite based devices to be commercially viable.


The 3GSolar ESR:  Employed by 3GSolar; enrolled at Bar Ilan University for doctoral program.

	ESR12

	Host 
3G
	PhD enrol-ment Yes
	Start date 
M5
	Duration   
36 months
	Deliverables 
D3.1, D3.3

	Project Title, WP: Perovskite Durability for Electronics Qualification Specifications 

	Expected Results: Selection of perovskite materials composition and cell structure with superior intrinsic stability; characterization of electrical performance over wide ranges of light spectra, light power density, cell temperature; new sealing technology integrated with optimum perovskite materials and cell structure achieving reliability qualification of electronics components.

	Measure power conversion of perovskite cells of various materials and compositions under illumination levels of 0.1 W/m2 to 1000 W/m2 for narrow spectrum (indoor) and broad spectrum light (outdoor).
Perform testing of perovskite cells of various compositions under basic environmental conditions of light, temperature and atmosphere to separate between intrinsic failure mechanisms and extrinsic failure mechanisms.
Characterization and sealing of cells from BIU and UJI for a narrow illumination spectrum indoors. Tests covering outdoor spectra and more conditions e.g. vibration, high relative humidity
Skills; career prospects Innovative materials development, product design for commercialization, statistical methods in experiment design, analysis, product reliability qualification, patent processes; all commercial sectors, especially PV, materials, building
Risk Analysis Cells do not meet required specs (understand why, try new materials and device structures)

	Supervision: 3GSolar: K Axelrod (f) also B Breen (m);  PhD BIU Academic supervisor

	Secondments: M16-17 BIU new hole transport materials M29-30 UNITOV encapsulation 




Contact:

Mr. Barry N. Breen, CEO
3GSolar Photovoltaics Ltd
bbreen@3gsolar.com 
AVX Building, POB 45216, 3 Hamarpe St, Har Hotzvim Industrial Park, Jerusalem 91451, Israel
Tel: +972-73-707-3750          Fax: +972-73-707-3760          www.3gsolar.com
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