All-Printed Large Area Electronics – A Technology Platform for Innovation 
As all-printed large area electronics enabled applications (e.g. sensors, displays, RF devices) transition from R&D to prototype builds to volume manufacturing, a scalable manufacturing flow comprised of stable processes, well documented operating procedures, and rigid protocols must be established.  A strong supply chain is critical to ensure manufacturing success; materials such as functional inks, substrates, and encapsulation/barrier materials must each have been subjected to multi-factorial design of experiments that establish the processing window.  These studies identify the critical processing parameters and material properties that enable the generation of certificates of compliance which list the fundamental materials properties (e.g. rheology, roughness, Tg, surface energy) and the associated tests that must be performed by the suppliers for acceptance by the customer.  Also, the studies outline the standard operating procedures (SOP) for the various processes and manufacturing operations e.g. materials storage & inspection, in-line/off-line inspection (optical, electrical, and mechanical), quality control & quality assurance metrics.  In addition, a test vehicle that has representative devices and structures (e.g. passive devices, active devices, PV cells, or lighting structures) must be designed and used during manufacturing flow start-up and for routine random testing during manufacturing.  A separate SOP must be published for tools and equipment used during production of the products.  Final products as well as the test vehicles must be subjected to a series of tests to assure optimal product performance and to develop a strong appreciation for application performance properties as functions of time in operation.  Also, several well controlled environmental reliability tests must be conducted to assure the applications meet minimal lifetime performance under operating conditions.
