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Abstract: In this study, the drift current characteristics of charged particles are analyzed for panels fabricated by varying

the waveform biasing of the active particle loading method (APLM), which is a method driven by the electrophoretic

principle of loading charged particles into a cell of a barrier rib-type electronic paper. We prepare 3 panels using APLM

and 1 panel without APLM. The waveform of APLM uses

square wave and ramp wave, and the step voltage wave is

applied to the driving voltage. The drift currents measured from the square wave and ramp wave with the same period

applied by APLM are 4.872 pC and 5.464 nC, respectively, and the ramp wave is shown to be relatively advantageous

for loading charged particles that have a large q/m. The time~current curve results confirm that the abrupt movement of

charged particles is occurring. When the step form wave signal with a short time of 1s is first applied, initial large

movement of the charged particles is confirmed to occur in all samples, which is understood as the effect of applying the

voltage necessary to remove the imaging force. The results of this study are expected to improve the loading of charged

particles into the electronic paper cell, driven by the electrophoretic principle and optimization of the driving conditions.
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Fig. 1. Fabrication process of electronic ink.
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Fig. 2. White charged particle injection method of image panel.
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Fig. 3. Voltage waveform applied at APLM and driving (a) APLM
waveform applied to #2, (b) APLM waveform applied to #3 and
#4, (c) driving waveform of positive half-cycle, and (d) driving
waveform of negative half-cycle.
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Fig. 4. Current measurement system.

UERH Zjojc}. #3& 5gEOF HRAR 5}A Q)
#4% 10sEOF WRAN FIA QRIS S =olt),
. (d)= 7 sampled] QI7tE]= & TIPS
ojtt. 7t samples ++5517] {lslA Q7tsh=
Eﬂrn-}(stalrcase waveform)2 AMR35H9IC} AT}
017 517] IS4 AgilentAl?] waveform generator
Atgstgith 7t sampleo] Q17tEL mao] & =7
20s2 SAst AAsta, wETlolq QrtEs A
Qo] 5712 WahZT) QvbElE 25 mEol AZhe
2709 £7102 1polA 7+ sampleo] Q17FstATt.
24 @2 a=ls, b=9s, &1 @t a=bs, b=bsz 4
jstgct. 1% 4= 7Zb sampleS9] £42 v}
oJ5f AR H &5 A|AEL "9l Zlo]t}. ZF sample?]
AFE B74s7] sl AH&E ozl Ael= KEYSIGHT
AF9] digital multimetero|t}. ZF sampleof A do] Q1

ol
o
K

—~

>_u\_/
l
B O a P

o oz
)

FF o mp o2t M ol zo o

T

j_



A7 RAPR R 88 =BA], 33 AISE pp. 386-392, 2020 9Y: O] FY 5 389

7t ole o g WRol= Aol vlste] HAATL
F4E 1, o] AAo] <Jsto] A Uioj T\O‘ﬂcﬂ AE
PIYAMEY] o]go] WAsHA Hot. stAUA=ES ol
01 Ol5]jA] drift current®} saturation current’}

AsHAl El=tl, o] w2 pd TG99 ez F3Ho
=t 2A4E A5 ZFe2 KEYSIGHTARY] software?l
BenchVue (2019)2 £35to] »A5H9

OIr

mm ofn

3. Zi ¥ o
3.1 siHeIRlel SN0l mE F Hel

RS olulA] wido] QzbEle wHEzjofc welst
Al oste] W o] BYE AA A7 2
WEe At oo weh A ol FYslo] Q- 3
HYAS] ol Fo] WA k. 2} sampleo] 4 U
o FAULIof Sl SEYAe] g £ YA
5ol iRl e Ak 9
slgo] Uh A AlRtEQlc
A ol R WA SPHYAS] 54 uLs]

Ade] ARl #7104 29 WE7]9

sfdste AF 545 d=& 50 FA6ILA}; sttt 2
7HR19] AE=xAoA RE X719 ANF EHS 7
sampleo|A] A 9] H]L517] mjFo] o] F7]9] mEut
sample2 AEsE 71 SHst 97 ofyn ©X] H
old Meds wilth. 19 5+ 21 O= #45 ++5
SHA2 O]zt WA SIHURIY] EAFS 1, Y

2 HoJY 2 ol
7ol wagkgo]l & d93 ARe WHekgo] A2 J9
O URolZth xFAoz A 4 12 drift
g g9 [[& saturation 9oz AHO|519 vy
Sampleoﬂ 75 ool 7k o =AY SPAJAT =

&ole 59 7oA &89 AR 32 root mean
square (RMS)= AlAket F+ghyt AF 2nr) 54

BA
g AXL 7]xo2 [, I 9dS

=
FA2 A ol FA=o] A A

AN oR et WA SRSl olsste 9T
2 °Jujeit}. Saturation 2 /& o] U= 9l
© WA SPABAL FolA A o]F et WA JAte] &
S T g2 WA ARPL olEet 99 ofuieith 7
sampleoA 578" AR/ HolHE sig Atz 1

—— Voltage I
— Current
15
— o
S I I =
~ o
Qo Jo =
% -0.68123) '!):>
> Nt
4-5
_5 1 1
0 10 20

Time (s)

Fig. 5. Area classification according to the characteristics of charged
particles.
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Table 1. Charge amount of white charged particles in each
sample under various driving conditions.
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