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Title: An investigation into limitations and conflicts when Integrating Eco-design into the Design and Development processes of Wireless and RF Products.

Eco-design of products cannot be carried out in isolation. Product specifications and the established design and development processes will place limits and constraints on the degree to which changes can be made to accommodate Eco-design requirements. Eco-design must always be done in the context of the totality of design drivers seeking balance with product function, regulation and cost and can only be adopted and integrated into existing design processes in the context of the limitations these other drivers may impose. 

The paper will examine the design and development processes and design drivers for wireless and RF products in order to identify some of these limitations and conflicts and in the light of these, to determine how to best integrate Eco-design principles into these processes. The Eco-design requirements used as drivers will based on the generic requirements in the proposed EU Directive on Eco-design requirements for Energy Using Products (EuP) and on the Waste Electrical and Electronic Equipment (WEEE ) and the Restriction of use of certain hazardous substances (RoHS) directives as these requirements will become mandatory as regulations are published over the course of the next few years.

The paper will focus on two areas.  Firstly it will examine at what point or points in the design and development process specific to RF products, Eco-design requirements should be considered and how the knowledge, skills required and tools such as those used for Life Cycle Analysis could be introduced to best effect, bearing in mind the current design and development practices used and the expected engineering disciplines commonly found in association with wireless technologies. Like most electronics products, those using RF technologies utilise high package density microchips to provide modular functions. These are integrated onto printed circuit boards using CAD to design the circuit layouts. The CAD system encapsulates design rules that provide for optimum use of board real estate in terms of interconnecting circuitry and component population density. This is normally complimented by other design tools that optimise the layout for adequate thermal dissipation and electromagnetic compatibility. These design rules determine properties that also relate to Eco-design principles such as choice and use of materials and mechanical structure in for example, the pcb substrate and its coatings. Within the chips themselves these same issues are prevalent. In particular within the RF stages, where signals in the Giga Hertz region must be handled, the materials used and the layout of the interconnecting conductors are critical to the performance of the product. Any changes in materials or structure that may be desirous for Eco-design purposes can result in major shifts in the RF behaviour resulting in non-compliant products or the need to fully re-qualify the product.

With RF products, in addition to radio performance, other design drivers would typically be  product safety and Electromagnetic Compatibility. The design features needed to comply with these functional and legal requirements are also influenced heavily by material choice; structural design and manufacturing processes, all of which are also key parameters of Eco-design. A further issue to be investigated therefore will be the possibility of conflicts with these other design drivers and their resolution. 
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