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Drivers
• Cost Reductions 

– Need to reduce material costs, specifically substrate 
– Reduce waste
– Improve yield and efficiency

• Increase Conversion efficiencies
– Full Spectra efficiency 
– Improve performance and tighten distribution

• Improve Manufacturing and throughput 
• Improve Quality and Reliability 

– Leakage / stability/lifetime/Environmental challenge
• Perceived to be environmentally green  
• Achieve Grid Parity
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PV Roadmap  vs. ITRS Roadmap

PV
• Substrate
• Interconnect

– Passivation
– Contacts

• Manufacturing
• Metrology
• Absorber/Efficiency

– Light trapping
– Antireflection

• Packaging
• Testing
• ESH

ITRS
• FEOL
• Interconnect
• Factory Integration 
• Metrology
• Lithography
• Packaging 
• Testing
• ESH
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NEDO  Japan



Slide 4

U.S. Department of Energy/SEMI PV Group PV Technology Roadmap Workshop SF2009

PV Technology
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Emerging Technologies (Materials)
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Comments 

• How do you measure performance? 
• You can’t fix what you don’t measure
• Material cost driven but does that mean low quality 

materials.
• Impurities are similar but different

– You are dealing with light
• Optical impurities, Metallic Impurities, 
• Dislocation, 
• Interfacial problems. 

• Any road is the right road when you don’t know 
where you are going 


