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Current Properties and Evaluation of Electronic Ink in Electrophoretic Display
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Abstract: An investigation was conducted to determine whether the ratio of the fluid to the charged particles affects the

panel reflexibility rate and the drifting current flowing in the panel, in electrophoretic-based electronic paper. In this

regard, three panels were produced in this study with the ratio of the charged particles to the fluid set as 1:5, 1:1, and

5:1. Each sample was driven using an identical input pulse, for which the current flowing in the panel and the output

voltage of the photodiode were measured for the panel reflexibility rate. Consequently, the drifting current initially

exhibited a peak value and a saturated value at a later point. This value was proportional to the ratio of the charged

particles, and it was similar to this ratio when it is higher than 1:1. The output voltage of the photodiode due to the

panel reflexibility rate was proportional to the ratio of the charged particles. However, the response speed decreased if

the ratio was higher than 1:1. It is expected that the results of this study will contribute to the analysis of the charging

of charged particles in electrophoretic-based electronic paper, and the selection of an appropriate concentration.
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Fig. 1. Mechanism of drift current induced by charged particles;
(a) positive drift current and (b) negative drift current.
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Fig. 2. Panel fabrication and electronic ink mixing method (a)

Electronic ink mixing method and (b) Panel fabrication method.
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Fig. 3. Current measurement system of barrier 1ib type electronic paper.
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