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Executive Summary

This Major Qualifying Project was developed to provide SiPix Imaging with a complete driver for a flat panel display technology.  This driver will interface with a micro-controller that will provide control signals, entered by a user, to drive the display.  The driver was designed using discrete components and manufactured on a printed circuit board (PCB).  It will allow Sipix to fully test their flat panel display technology for a range of factors including color, contrast and longevity.  Such a driver will supply SiPix with a fully functioning test suite.  It is capable of testing either an active or passive matrix display ranging in size from a 1-by-1 display up to a 16-by-16 display.  

The project was split into several phases: design, testing and implementation, manufacturing, and integration.

The design phase of the project was split into two distinct parts, digital and analog.  The driver receives a digital value from the micro-controller.  This value is manipulated by the driver through a series of digital logic devices that in turn provide correct timing and voltage parameters to the analog circuitry of the driver.


The analog circuitry consists mainly of operational amplifiers (op-amps) that adjust the voltage to the appropriate level required by the display.  The op-amps are necessary because the display being driven required a fairly large range of voltages, and the digital logic devices are only capable of producing voltage levels on a very narrow scale.  



The analog circuitry funnels the modified voltage to a series of banana jacks external to the printed circuit board (PCB).  These jacks allow the user, through the use of alligator clips, to apply the voltage to the actual display.


Following the design phase of the project was testing and implementation.  To verify the validity of our design we utilized a variety of software packages.  For the digital circuitry of the driver XiLinx foundation series II software was used.  This software allowed us to verify proper timing and signal assertion of the control logic.  To test the analog circuitry an Orcad family software named PSpice was used.  This allowed us to foresee any voltage or current limitations involving the Op-Amps.  


With the design proven the next step of the project was to implement the driver on a PCB.  This required another software package, Protel SE.  This software provided the tools necessary to layout our design on the PCB.  The entire package was then contracted out and a PCB was manufactured.


The last step of the project was to integrate our driver with the micro controller and provide an integral test suite.  This suite was to be set up in a machined box that provided a friendly user interface.  The box was designed to accommodate both the driver and the micro controller.  The complete design will then be used by scientists working at SiPix to further develop their flat panel display technology.

