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Executive Summary


Semiconductors are becoming ever more important in society today.  They are at the basis of virtually everything around us, including cars, telephones, computers, kitchen appliances, and entertainment equipment.  The market for producing new types of semiconductors and integrated circuits is constantly expanding.  Companies who produce these types of semiconductors are under intense pressure to produce smaller, less expensive, and more reliable products.


Microbar Incorporated, based in Sunnyvale, California, designs and manufactures equipment to manage and monitor many types of chemicals used in the semiconductor industry.  One of these devices, the Trackmate, dispenses chemicals used in semiconductor manufacturing.


Some of the chemicals that the Trackmate manages are very sensitive to environmental conditions.  Such chemicals may be rendered unusable if they are subjected to unacceptable temperature ranges or if the container receives a significant physical shock. Such conditions could occur at any point between initial bottling of the chemical and end use in the fabrication plant.  Chemicals that have been damaged during shipping must not be used in the Trackmate for they may lead to faulty products and decreased yield.  Methods for determining if the chemical has potentially been damaged vary in accuracy, ease of use, cost, and reliability.  A common solution for evaluating environmental conditions is to attach a monitoring device to the container housing the chemical.


The most basic of these monitoring devices are purely mechanical and inexpensive, but lack accuracy.  For sensitive chemicals, these may not provide an adequate indication of the usability of the chemical.  A more accurate, yet more expensive solution is digital logging devices, which record various types of data continuously.  Use of digital logging devices allows for a more reliable decision to be made regarding the usability of the chemical.


Many such digital data logging devices exist.  However, all existing loggers do not meet Microbar’s requirements in some way.  Microbar conceptualized a unique data-logging device, which would record temperature and physical shock data starting from bottling through end use.  The device, called the Chemlogger, will be attached to the chemical container.  The Chemlogger must accurately record temperature and shock data for the entire shipping and storage process of this chemical container.  When the container is placed in the Trackmate for end use, it must communicate with a computer via a wireless transmission medium, initially with no user intervention.


The goal of this project was to design and implement the Chemlogger System, a complete data logging system including the following components: the Chemlogger data logger, a graphical user interface that runs on a personal computer – known as the Chemlogger Manager – for viewing the logged data, and an intermediate communication station – known as the Chemlogger Data Transmission Station (CDTS) – to regulate communication between the Chemlogger Manager and the Chemlogger.  


Reliable communication was a crucial component of the Chemlogger system.  A communication protocol was established to ensure reliable data transmission between the Chemlogger and the Chemlogger Manager via the CDTS.  Because of the proximity of the different Chemlogger devices and the physical arrangement inside the Trackmate, a line-of-sight wireless transmission method was required. Infrared (IR) communication, a common and effective transmission method, was chosen for the communication between the Chemlogger and the CDTS.  IR communication uses an acceptable amount of power, is reliable and does not cause interference with other nearby IR transmissions.  The Chemlogger Manager and CDTS communicate using RS-232 serial communication via a COM port.  RS-232 is commonly used for short-range transmissions between PC’s and other devices, and was chosen for that reason.


In designing the Chemlogger, several factors needed to be considered to meet the requirements specified by Microbar.  These considerations included the small size of the device (less than 135cm3), power consumption, cost, accuracy of measurements, reliability, and ease of use.  The Chemlogger dimension requirements were met by choosing the smallest available components that met the measurement requirements (-20(C to 70(C temperature range and (7g shock range). The Chemlogger was designed to log in a user-specified time interval for over two years depending on several factors.  These include battery-life length, sampling interval, and frequency of communication command execution.  For instance, if the sample interval is set to five minutes, the battery life is eight ampere-hours, and five of each command are executed, the Chemlogger will last for approximately two years.  The Chemlogger was designed to be upgradeable to log up to four times the current length with minor modifications.  The CDTS may be expanded to monitor up to eight Chemloggers while the Chemlogger Manager was designed to control up to 16 CDTS devices.


This product, more so than any other logging equipment available today, will allow Microbar customers to accurately determine if chemicals are usable when they are to be utilized in the fabrication facility.  This will result in more efficient semiconductor production by reducing equipment damage, increasing production rate, and increasing yield.  Semiconductor companies will also be able to more accurately determine the source of the damage inflicted on chemicals by examining the timestamps provided with the temperature and shock data.  In the competitive field of semiconductor production, companies must manage their time and resources with high efficiency in order to be successful.  The Chemlogger System, in conjunction with other products from Microbar, will improve production efficiency for companies in the semiconductor industry.

