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Executive Summary

An Electrophoretic display (EPD) is a thin, flexible display made up of numerous cells that act as pixels.  Each cell contains a colored, charged particle in a contrasting solution.  Voltages can be applied individually to each cell to send some particles to the surface, and others to the back, to create an image.  Because of recent technological developments that have aided in manufacturing, EPDs have the potential to be considerably less expensive than alternative electronic display technologies.

SiPix Imaging Inc., based in Milpitas, CA, is one company currently involved in researching uses for EPD technology.  One possible use is as a paper substitute.  As WPI students working on our MQP at SiPix, we explored this possibility by developing a controller card for an EPD printer and integrating it with the printer.  The controller card receives images from a computer via an RS232 connection, stores up to four images in memory, controls a motor that feeds the EPD, and sends the data to a printhead.  The controller card also has an interface that displays the printer’s status and allows the user to select and print images.  

In order to accomplish these tasks, we used a PIC microcontroller with peripheral chips on our controller card.  Figure 1 illustrates how these interface with the rest of the printer.  When the computer sends an image to the printer, the microcontroller turns on an LED to tell the user it is downloading an image, and disables the buttons until the image is stored in memory.  Once an image is stored in memory, the user can then print it by hitting the print button.  Upon that request, the microcontroller turns the motor on and sends data, one line at a time, to the printhead.  
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Figure 1: Hardware Block Diagram (Red: WPI Students, Grey: Other Engineers)

The 300 V potential required to polarize the EPD can be potentially damaging if there is no EPD between the roller and printhead.  In order to safeguard against this, there are optical sheet sensors on either side of the printhead to detect EPD; if there is none detected, the printhead is turned off until some EPD is detected.

Currently, the EPD requires a voltage to be applied for 100ms to be polarized.  This limits the speed the printer is able to print at.  Lines, which are each 1mm long, need to be held in place for 100ms.  This gives a current maximum speed of 1cm/sec, or approximately 2.5 pages/minute.  However, this time will increase dramatically as more research is done in EPD technology.


Through the use of electrical testing equipment, we were able to find any problems that arose and successfully build a working electrophoretic printer.  Although there are a couple minor places for improvement, the printer will be of great use to SiPix Imaging because it demonstrates the feasibility of another use of their EPD technology.  The first of its kind, this proof-of-concept printer may help to usher in a new era of digital documents.
