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Abstract 
The photovoltaic industry has seen significant growth since its commercial 
beginnings in the 1950’s. Technologies have advanced from silicon wafers to thin 
films on flexible substrates. Markets for PV have sustained a growth rate of better 
than 30% a year for the last 30 years. This talk will present a brief history of 
developments in solar cell technologies and PV markets. The focus will then shift 
to thin film PV, with an emphasis on the chalcopyrite compound copper indium 
diselenide, commonly known as CIS, and its quaternary alloy with gallium, or 
CuInGaSe2 (CIGS). We will present an overview of existing manufacturing 
technology and metrology requirements for this challenging yet promising thin 
film. The justification for this effort is found in a lower cost per watt ($/W) than 
crystalline silicon, and in the opening of markets and applications for a flexible 
product which previously could not be addressed by c-Si. 
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