
environmental bene�ts

Recycling
In 2007, 3 million tons of electronic waste was generated in the United 
States. The disposal/recycling of photo-lithographic products is a 
major concern.  Because ITO manufacturing is only 15% e�cient,  the 
other 85% must reprocessed, which entails additional time and energy.  
ITO electronics post-use disposal is also problematic, due to the lack of 
collection infrastructure in many locations.  If disposed of in a land�ll, 
ITO may leach into the soil and cannot be recycled and reused to 
supplement limited new indium production.  PEDOT:PSS plates can be 
disposed of safely using current infrastructure.  Also due to its high 
durability, it will most likely last longer without breaking during normal 
operation, delaying the need for the production of a replacement unit

Energy  Savings
Electronics grade metals such as indium tin oxide (ITO) that are used in 
traditional photolithography require huge amounts of energy to mine, 
transport, re�ne and process.  The use of Orthogonal's photoresist with 
PEDOT:PSS for a transparent conductive layer over ITO and other metals 
would drastically decrease production energy.  Temperatures of up to 
1500 degrees F for a total processing time of about 30 hours are 
required for ITO processing. Orthogonal’s photoresist enables 
processing at room temperatures, which results in signi�cant energy 
savings. 
Furthermore, a large amount of energy is consumed by the 
transportation of indium, ITO and ITO based electronics from the 
countries that mine indium rich zinc ore, such as China, Russia and 
Japan.  Use of Orthogonal's photoresists with PEDOT:PSS would allow 
production of these electronics to occur in the U.S., with only the 
shipment of a small amount of reactants.  This would decrease U.S. 
dependence on foreign products and decrease energy consumption 
for these devices considerably

Non-Damaging
Standard lithographic processes are very damaging to the environment. 
They use harsh acids, toxic chemicals, and have a high global warming 
and ozone depletion potential.  Orthogonal’s products are nontoxic and 
non-�ammable and has a low global warming and zero ozone depletion 
potential.  By using hydro�uoroether (HFE) solvents, these products 
reduce VOC emissions over traditional photoresists.  By using HFEs as 
strippers, Orthogonal’s photoresists also avoid the use and 
contamination of large amounts of water.  
 


