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Executive Summary

This project involves the creation of an electronic testing platform for a new flat panel display technology being developed by Sipix Imaging, Inc.  The technology is in its development stage and new prototypes are being created daily.  To insure the viability of each new display model, it is necessary to run a series of tests that vary the information supplied to the driver that controls the display.

This project inherently has two components, the first one being the embedded controller system that interfaces with the user, stores the control information, and sends it to a driver with the correct timing and in the correct order.  The second component is the driver that connects directly to the display device.  This driver is similar in nature to one that would be used in industry for other display technologies, but is different in functionality due to the constraints and specifications of this new technology.  It takes the control information from the first component and directly interfaces with the display through electrical contacts.  This project is dedicated to the embedded controller system of the project description; another project is concerned with developing the driver component.

The typical users of this testing station will be non-technical, and therefore a major specification of the system was to have a very robust and easy to learn graphical user interface.  A graphical user interface was developed on a personal computer platform, and it communicates with the embedded system through a serial connection.  These choices reflect a conscious decision on the developers’ part to give the system as much versatility as possible.  Using a personal computer with serial connectivity allows transportation of this embedded system virtually anywhere.

The program on the personal computer lets the user choose in a very intuitive fashion all of the control information to be sent to the display.  This information includes such variables as active and inactive driving voltages (specific to this technology), number of columns and rows the test display has, timing delays after lines or frames, and grayscale values for each pixel of the display.

Once the user chooses this information, it is sent to the embedded system controller through an RS-232 serial connection.  The aforementioned control information is stored internally within the system microcontroller unit, and the grayscale information is stored in external banks of SRAM.  After all of the information is received by the system microcontroller, it sends the control information to the display microcontroller.  This unit begins to send the test information to the display driver in the correct order and with the correct delays encoded.  

The addition of this second microcontroller to the design increases the efficiency of the entire system.  Once the system microcontroller finishes sending control information to the display microcontroller, it is free to begin receiving new test information from the PC.  Therefore, this allows the user to queue up multiple testing information spools without having to wait an appreciable amount of time for the display controller to finish with the current test.

For the final step of the design process, it was necessary to manufacture a printed circuit board.  The controller circuit board developed in this project, along with the board developed by the driver project are housed in a 12” by 12” box.  The board will physically connect to the prototypes it has to test through external connections from the driver board. 

The circuit has successfully been built with discrete wires and components; all that remains is to implement and test the design on the printed circuit board.  Currently, the printed circuit board has been manufactured and all of the discrete components are being installed on site.  After verifying that the controller board functions correctly, it will be integrated with the driver board.  The two boards together in the box are the final product that will be given to Sipix Imaging, Inc.

