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Analysis on Current and Optical Characteristics by Electronic Ink Loading Method in
Charged Particles Type Display
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Abstract: We analyzed the drift current by charged particles according to the loading methods applied into a closed cell
by electronic ink at a reflective-type display panel using an electrophoretic mechanism. For this experiment, various
panels were fabricated with injection voltages for electronic ink taking values in the range -4~0 V. The size of each cell
was 220 pm x 220 um and height of the barrier rib was 54.28 um. The electronic ink was fabricated by mixing
electrically neutral fluid and single-charge white particles. Drift current was measured by moving charged particles. A
biasing voltage of 6 V was applied to the display panel. As a result, the drift current was proportional to the injection
voltage for electronic ink, but it decreased in case of an injection voltage above -3 V. Our experimentation ascertained
that the concentration of charged particles injected into closed cells is controlled by the injection voltage and the
selective injection of charged particles above movable g/m is possible.
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Fig. 1. Injection method of eectronic ink at three-electrode type
epaper. (@) Reported method and (b) active particle loading method.
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Fig. 2. Mixing method of electronic ink.
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Fig. 3. Injection method of eectronic ink a barrier rib type e-paper.

(@) Reported method and (b) active partide loading method.
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Fig. 4. Current measurement system by charged particle movement.
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Table 1. Drift current according to various injection voltages.

Sample Injection Maximum current Current at 10s
voltage (rank) (rank)

#1 0 7 6

#2 -1 6 7

#3 -2 5 5

#4 -25 3 3
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@ (b)

Fig. 6. Microscope photograph of panel according to injection
method. (8) Reported method and (b) active particle loading method.
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Table 2. The quantity of capacitive charges by the moved particles.

Sample Shifted quantity of electric charge (uC)
#1 20.25
#2 17.38
#3 23.58
#4 64.9
#5 209.8
#6 165.7
#Hi 23.61
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