Some Notes from CdTe Workshop following 2006 EMRS Meeting

Nice/Frejus, France, June 2-3, 2006, Tim Gessert

The CdTe/Solarpact Workshop took place following the 2006 EMRS Meeting at two locations:  At Acropolis Congress Center (Nice, June 6, ~1.5-hr session immediately following the EMRS meeting), and at the La Villa Clythia (Frejus, June 7, In conjunction with CIGS Workshop).  The session in Nice included prepared presentations related to the topic of “Limitations and Challenges for CdTe Thin-Film Solar Cells.”  Some presentation highlights follow.  Discussion in Frejus was less structured but produced some lively moments related to technical and political challenges facing world-wide commercialization of CdTe-based thin film devices.

Highlights from Presentations in Nice, France

Peter Meyers (First Solar)

· First Solar is operating in Perrysburg, Ohio, USA , and has produced a total of ~36 MW of product as of April 2006.

· Present product is ~55-65 W Modules with 8-9% efficiency.

· Present production capacity is 25 MW/year (one line), expect production capacity in August to be ~75 MW/year (three lines). 

· Expected installation of 100 MW/year (4 lines) capacity plant in Germany.  First Solar is awaiting approval of an incentive package from the German Govt.   This package has already been approved by the EU.

Tim Gessert (NREL)

· Outlined possible challenges / advantages related to PN vs. PIN devices, thin devices, effects of Cu, function/formation/necessity of CdSTe layer, CdTe defect identification, and stoichiometry.

Jim Sites (CSU)

· Discussed parasitic loss mechanisms of existing production modules, suggesting that present module efficiency (~10%) may be consistent with present lab-scaled device efficiency.  Suggestion that lab-scale device efficiency must improve to improve module efficiency.

· Presented modeling results related to NIP vs. NP devices, effects lifetime, and mid-gap states. 

Ayodhya Tiwari (ETH)

· Discussed topics related to reducing cost of CdTe-related modules by considering new manufacturing processes (nano-CdTe, roll-to-roll processing).  Re-considerations of device designs for alternative markets such as space (i.e., substrate-based devices may provide insight for terrestrial applications).  

· Discussion related to improvement of transparent contacts and/or alternative materials (e.g., TCO for back contacts).

Wolfram Jaegermann (U. Darmstadt)

· Discussed process were layers in CdTe-based thin-film PV devices could be understood well enough to assemble “good” devices from discrete layers.  This will certainly involve interface engineering to an extent that is presently not well understood for this device.  Process would allow either NP or NIP devices to be constructed and investigated.

· Presented idea of alternative dopants such as Vanadium to study stress sensitivity of CdTe layer.

Highlights from Discussion in Frejus, France

Discussion produced the following list of research directions:

· Metastability

· Efficiency (NP vs. PIP?)

· Nucleation and Growth Control

· Imhomogenities

· Defects, Doping

· Interface Engineering

· Single Crystal Reference Material

· Typical Impurities

· Back Contact 

· “Core” Model

· Basic Needs for Engineering

· Self Compensation

· Stoichiometry

Discussion included suggestions on how SOLARPACT and/or its participants may encourage various government agencies to support basic research in CdTe-based PV devices.

Following are some suggestions:

· Additional funding of CdTe basic research is critical for continued success of CdTe-based PV in both Europe and US.

· First Solar is in a good position to encourage this type of basic research on CdTe-based PV in Europe.

· It was identified that collaborations between multiple institutions would be more productive if a source of CdTe-based thin devices within Europe could be identified/established.  This would allow collaborators with a range of skills to work collectively to develop a “core model” of the operation of CdS/CdTe thin film devices.  It was identified that researchers would be even more interested in this type of cooperative research if the devices being studied were highly relevant (i.e., of either present production quality or of high efficiency [≥14%]).

· It was acknowledged that providing a sufficient amount of high-quality, nominally identical CdS/CdTe device material, at various stages of processing, to numerous institutions, is a non-trivial endeavor for any of the existing SOLARPACT participants.  This is partly due to lack of sufficient production capability, and partly due to considerations of intellectual property.

