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Purpose:  

The purpose of developing this worksheet was to improve the energy efficiency of future Applied 
Materials’ products by adding consideration of equipment energy consumption to our product life 
cycle process.  Reducing energy consumption is clearly of interest to many Applied Materials’ 
customers, and reduced energy consumption is becoming more valuable as a differentiator for 
Applied Materials products.  Increased regulatory interest, higher energy costs, and the higher 
cost of capital equipment required to provide basic utilities in a facility are all increasing industry 
focus on energy consumption.  Energy consumption is now frequently included in equipment 
specifications, often by requiring compliance with SEMI™ S23-0705, the semiconductor industry 
standard for equipment energy conservation. 
 
Design processes have not historically required consideration of energy consumption in the 
product specification and early design phases.  The analysis tool described by this paper is a 
worksheet which leads design teams (users) through a process for setting energy consumption 
goals for a new product or the improvement of any part thereof. This provides a method for 
considering energy consumption and for setting consumption goals within the process.  The 
process and worksheet satisfy, in part, the SEMI S23 requirement for an energy consumption 
continuous improvement program. 
 

Description of Approach:  

The worksheet is an interactive tool.  The user enters wafer size, throughput, and utility 
consumption information for a predecessor product (if any).  Embedded calculations convert 
consumption in engineering units to annual and per-cm2 equivalent electrical usage.  Default 
SEMI S23 assumptions are used in calculations, but they can be modified.   
 
The user is asked to look for aspects of the new product design in which energy consumption can 
be reduced.  Suggestions applicable to a wide range of products are built into the worksheet.  
After opportunities are identified, the user enters wafer size, throughput and utility consumption 
estimates for the new product.   
 
Energy consumption results for the new product are displayed alongside those for the 
predecessor equipment.  The results of design tradeoffs are seen immediately and directly 
represent energy costs.  Finally, the user must state an energy consumption goal for the new 
product as an absolute value or as a percentage change.  
 
Stakeholders who require energy improvement (perhaps a product EHS group in the company) 
and those who are asked to deliver the improvements (typically the product design group) all sign 
the worksheet to acknowledge the common goal of improvement.   
 

Evaluation of Results:  

Applied Materials has recently launched a worksheet of this design internally. While it is still too 
early to present definitive data on how effective the worksheet has been, it is clear that it has, in 
general, raised awareness of customer interest in energy efficiency within our design groups  and 
provided some paradigm shift in design focus. Examples can be provided of some typical 
worksheet entries and process considerations.  
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