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A research about micro size polymer bead injecting
process based on electrostatic force
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Abstract: This research proposal is based on a novel non-contact technique of micro-sized bead injection
process for fabrication of electronic paper display. This non-contact injection process is based on the
principle of electrostatic force and uses micro-sized metal-coated beads dispersed in a solution. The
dispersion retention times of three different solutions with viscosities of 10 cps, 100 cps, and 1000 cps
were measured by optical equipment showing the retention times of 5 mins, 10 mins, and 30 mins
respectively. The dispersion retention rate dropped as the time passed. The dispersion retention
characteristic of 1000 cps solution was more stable as compared to those of 10 cps and 100 cps meaning
that higher viscosity has better retention properties. The experimental results of bead injection at different
viscosity levels of the solution were also measured and a stable injection result was achieved by using
1000 cps solution. This results show that stable injection is dependent on solution viscosity and dispersion.

Key Words : Metal coated polymer ball, Micro Bead Injection Process, Electrostatic Force, Silicone oil,
Dispension Rate, Electronic paper
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Fig. 1 Structure of e-paper display based on micro
bead
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Fig. 3 Image of E-paper pixel based on micro bead
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Table 1 Material list of micro bead mixture

Name
Au/Ni polymer ball (Dia : 15 pm)
Silicone 0il(10cs)/ KF-96
Silicone 0il(100cs)/ KF-96
Silicone 0il(1000cs)/ KF-96
100:1

Material
Micro bead
Fluid#1
Fluid#2
Fluid#3

Mixing ratio
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Table 2 Result of each solution’s dispersion

maintenance time

Fluid type Dispersion time
Silicone oil(10cs) 5 (Min)
Silicone 0il(100cs) 10 (Min)

Silicone 0il(1000cs) about 30 (Min)




Fig. 4 Optical image of dispersion state (a) 10cs
(after (b) 100cs(after
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Table 3 Parameter of electrostatic injection process
Variable Value
Nozzle size(jim) 150
Pressure(kPa) 0~05
Voltage(kV) 1~2
Frequency(Hz) 1M
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Table 4 Results of drop solution mass in 1000cs

Variable Value
Drop Count (ea) 100
Sample area (mm2) 1.3 x 0.9
Injected Micro bead in sample 30
area(ea)
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