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Executive Summary
Effective diagnostic tools are an integral part of the design, manufacture, maintenance, and repair of complicated electronic equipment.  Diagnostic tools vary widely from physical probing of circuits to software routines that exercise complex processors.  The required features of a diagnostic depend upon the phase of a product's lifecycle and the specific device characteristics that need to be tested.  For example, design engineers require diagnostic tools to verify a product's design, while field engineers need to quickly and accurately identify the failing component in a complex system.

In an effort to improve the ability of its technicians to repair faulty boards, Teradyne, Inc., a market leader in the development of automatic test equipment, requested a project group to undertake the task of optimizing their diagnostics.  We worked on-site at Teradyne in San Jose, CA, analyzing and modifying diagnostic tests for Teradyne's Flash 750(, a flash memory tester.  Coupling an in-depth analysis of the product and its functionality with the requirements and desires of the repair group at Teradyne, we made modifications in an attempt to improve their repair capabilities. 

Most of our efforts focused on analyzing the hardware of the Flash 750.  We studied schematics, documentation, and worked with repair technicians to learn how the Flash 750 operated and how its functionality was tested.  From this analysis, we determined areas of the board on which to focus our modifications.  They were analyzed in greater detail and we modified the pre-existing diagnostic software to display information to aid in the troubleshooting of failures in those areas.  After consulting with engineers and technicians, we determined that providing information concerning voltage levels and relay states, for the purposes of physical probing of the system, would be most beneficial.

After completing our analysis and modifications, we undertook several test scenarios to verify the functionality of our software and measure the value-add of our work.  Initial testing was completed to confirm the basic functionality of our software and obtain suggestions from repair technicians for changes and/or further modifications to improve the software’s utility.  This was accomplished by installing our software on one of Teradyne’s systems and testing faulty boards.  Once we completed testing, we implemented the final version of our modifications.  We then undertook testing to measure the benefit to Teradyne’s repair cycle due to our modifications.  Several failures were induced on boards and technicians were asked to diagnose and repair the problem.  For each test, one technician was asked to troubleshoot the board without our software, while another would troubleshoot with our software.  The repair times in each case were recorded for analysis.

We found that our modifications enabled the repair technicians to more effectively troubleshoot failing boards.  The information we added to the diagnostic helped the technicians more easily locate faulty components and even allowed them to determine the cause of failures which they previously had great difficulty in pinpointing.  While the project work had been completed working with technicians experienced with the Flash 750, we speculated that the greatest benefit would be to new technicians learning the system when the Flash 750 repair efforts were moved to other facilities.  We also made projections about the costs and returns if our work were to be expanded on the Flash 750 and even carried into future products.  Once the basic functionality of the Flash 750, and the format of our software modifications was understood, we judged it would take a relatively short period of time to expand the coverage to other areas of the board.  

In order to maintain and build upon our modifications to the Flash 750 software or software for other Teradyne Products, a document discussing our design approach and implementation was written.  We believe that our modifications will prove useful to repair technicians for most of the tests for the Flash 750 as well as future Teradyne products.  Our benchmarks indicate that our modifications reduce repair time and may even allow technicians unfamiliar with the Flash 750 to find failures quickly.

