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Executive Summary

 Microbar Incorporated of Sunnyvale, California is a company that provides photo lithography and copper plating chemical delivery, as well as waste collection and tracking technologies.  This project was undertaken as a Major Qualifying Project at WPI, under the sponsorship of Microbar. 

In order for the companies who fabricate computer chips, or integrated circuits, to move into the future, Microbar has developed a chemical management and delivery system for the fabrication facilities.  It dispenses chemicals from the bottles in which they are contained to the wafers of silicon from which integrated circuits are made.  Some chemicals used in the semiconductor industry are highly susceptible to corruption, due to changes in environmental conditions.  To remedy this problem, Microbar decided to develop an embedded system, known as the Chemlogger, to measure the environmental conditions encountered by the chemical containers after the point of manufacture.


The Chemlogger is a data logger, designed by the WPI project team to monitor and store such environmental conditional changes as temperature excursion and tilt of the container over the course of a year.  In order to determine whether the chemical was corrupted during its transport from the chemistry bottling location to the fabrication facility, the Chemlogger required a wireless method of communicating with the host chemical delivery system.  The Chemlogger was designed to be autonomous, requiring no operator intervention once initialized.


The Chemlogger is a data logger consisting of intelligent control, information collection and data storage components, and a method of communications. A microcontroller acts as the brain of the Chemlogger, while a temperature sensor and an accelerometer gather information about the environmental conditions.  The information collected by the sensors are stored in a memory device of the Chemlogger., and retrieved via wireless infrared communications.  In order to interface the infrared communications of Chemlogger with the chemical delivery system, a mediator is necessary.  This is known as the Chemlogger Data Transmission Station (CDTS), which simply allows the chemical delivery system to download the information stored in the Chemlogger.  The CDTS was designed by the WPI project team to be installed in the chemical delivery system.


The complete system and interface to the chemical delivery system were designed by this project team.  However, the entire system was not completely built.  Microbar can complete a final implementation of the Chemlogger and the CDTS with minimal effort and expense.


The Chemlogger was designed to be robust, and easily expanded.  Microbar desired the ability to increase the usefulness of the Chemlogger, through the use of additional sensors.  Thus, Chemlogger can be adapted to many applications in the chemical management industry in the future, and Microbar will be able to respond to their needs.


