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A study on Optical Characteristics of Charged Toner Particle Type Display
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Abstract

We fabricated the charged particle type display using opposite-charged two toner particles. The
particles were composed of polymer, colorant(TiOs, carbon black) and external additives(nano-sized
silica and so on). In fabrication process we controlled the putting layers of this toner particles on the
inner panel. To get the effect of number of layers (1~3), we measured the threshold, driving and
breakdown voltages, reflectivity, viewing angle, and color characteristics using RT-300 anisotropic
scattering system. We ascertained that these voltages are increased with increasing of layers of
particles. Cell gap between electrodes must be enlarged with increment of layers and the size of
particles. The lumping phenomena of particles at near of the rib observed by optical system with same

CIE values.
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(a) silica-coated charged toner particle

(b) no-silica coated charged toner particle
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Fig. 1. Atomic force microscope images of
charged toner particle.
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Table 1. Size of particles.

Particle properties yellow black
Min (@) 214 gm | 1.67 /m
Max (p) 9 tm 11.05 gm
Mean (o) 502 gm | 596 m

Number (@) 185 182
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Fig. 2. Microscope photograph of 1~3 layers of
particles.
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Fig. 3. Reflectivity measurement equipment.
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(a) silica-coated charged toner particle

(b) no-silica coated charged toner particle
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Fig. 4. Microscope photograph of 1~2 layers of
particles.
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Fig. 5. Angular dependence of reflectivity.
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Fig. 6. Relationship between putting layer and
driving voltages of charged toner particle.
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Fig. 7. Relationship between putting layer and
reflectivity of charged toner particle.
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Fig. 8. Relationship between cell gap and
voltages of charged toner particle.
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Fig. 9. Angular dependence of reflectivity and
the measurement set-up.
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(b) Viewing angle of driving panel
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Fig. 10. Angular dependence of reflectivity.
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Fig. 11. CIE 1931 chromaticity diagram.
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(a) putting panel

(h) breakdown voltage
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Fig. 12. Putting and breakdown voltage of panel.
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