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Scope.  To contribute to the Department of Energy’s involvement with the U.S. photovoltaic industry’s efforts to meet the 
Sunshot Initiative goals, our new Silicon PV program focuses on: (1) the near-term challenges to lower-cost, >20%-efficient cells, 
and (2) the long-term challenge for >30%-efficient, Si-based tandem cells. The main research thrust is in advancing the cell 
efficiencies. We plan an integrated approach combining scientific research, production‑worthy processes, and reliability testing 
of relevant, feasible technologies. 
 
The Silicon Group strives to develop a solid scientific foundation and applied science for Si PV both in the near and long term, 
interacting with and helping U.S. industries to advance their manufacturing, process development, research, and reliability to a 
higher level. At the same time, we team up with academia to tackle difficult barriers to high cell efficiencies and novel, Si-based 
PV materials and device structures. The NREL’s Si PV facilities and tools (for both device processing and characterization) will 
allow close interaction with industry and academia and train the next generation of scientists and engineers for the U.S. PV 
industry. 
 
The current focus of our team is on high-efficiency, wafer-based Si cells—both single-junction and tandem. This focus reflects the 
strategic goal to increase the cell efficiencies to a new level, while still keeping costs down in industrially relevant ways. In the 
near term, we are focusing on advanced passivation techniques. 
 
Our strategic directions are the following: 

• Focus on the critical issues for high efficiencies in the near and long term 
• Integrate NREL capabilities, facilities, and reliability testing 
• Collaborate with U.S. silicon PV companies 
• Baseline the development of industrially relevant crystalline-Si cells. 

 
In the larger NREL context, our Si PV group takes full advantage of available expertise and tools, including: 

• Combining science and characterization 
• Pursuing development—from materials to cells to modules and reliability 
• Proven technology transfer 
• Safety. 

 
In addition, the Silicon Materials and Device Group has expertise in film silicon materials such as hydrogenated amorphous 
silicon (a-Si:H) and c-Si cells with a-Si:H heterojunction contacts; nanocrystalline silicon (nc-Si), thin-crystal epitaxial silicon, and 
nanoparticle Si. We also have expertise in advanced light management and trapping in both thick and thin Si cell applications. 
 
Core Competencies and Capabilities.  The Silicon Group’s core capabilities and tools are: 

• Wafer Si cell process based on thermal diffusion 
• Passivation with PECVD nitride and ALD alumina 
• Cell processing (lithography, screen printing, metallization) 
• Multiple deposition capabilities in thin-film Si cluster tool for large-area (156-mm x 156-mm) devices (a-Si:H 

heterojunctions, TCO, nitride) 
• Czochralski (CZ) puller and float zone (FZ) for crystalline Si growth 
• Cell characterization (J-V, QE, Sinton lifetime), C-V, lifetime mapping with corona discharge; Photothermal deflection 

spectroscopy (PDS), micro-Raman and micro-PL mapping; Transient capacitance; DLTS; Rapid thermal annealing (RTA) 
and remote-plasma hydrogenation system; H-effusion mass spectrometry. 

 
Contact/Web 

• Pauls Stradins, Pauls.Stradins@nrel.gov, 303-384-6774 
• Web: www.nrel.gov/pv/silicon_materials_devices.html  
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