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Abstract: A measurement method of the particle-based reflective display is proposed, estimated, and

compared with reported method. The reflectivity measurement by previous studies is simply obtained by

integrating sphere, but it has a limitation for the estimation of real moving particles because its data

include surface reflection and incomplete attachment on electrodes.

To get the number of real moving

particles, the area by attached particles on the electrodes is calculated at microscopic signals. The moving

particles on subthreshold voltage are observed and this fluctuational variation of surface on subthreshold

voltage gives a tip to understand the driving mechanism. By this measurement we ascertained the

relationship of a particle layer and real driving particles, and the feasibility of observation and estimation

for moving color particles, which were measured by the reflectivity and CIE (Commission Internationale

de I'Eclairage) system of color specification at previous studies.
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Fig. 1. Driving principle of toner particle type display.
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Fig. 2. Condition of toner particle in cell.

(a) black toner state of device of barrier-rib height 42 um
(b) yellow toner state of device of barrier-rib height 42 m
(c) black toner state of device of barrier-rib height 50 um
(d) yellow toner state of device of barrier-rib height 50 m
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Fig. 3. Before and after measuring the appearance of the
device area.

(a) photomicrograph of yellow toner

(a’) measuring the area of toner

(b) photomicrograph of black toner

(b’) measuring the area of toner
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Fig. 4. Area per voltage of device.

(a) yellow(barrier-rib:17 gm)+black(barrier-rib:17 gm)
(b) yellow(barrier-rib:17 gm)+black(barrier-rib:25 m)
(c) yellow(barrier-rib:25 gm)+black(barrier-rib:17 gm)
(d) yellow(barrier-rib:25 pm)+black(barrier-rib:25 m)

693



J. KIEEME, Vol. 23, No. 9, pp. 691-695, September 2010: C.-W. Kim et al

694

120

120

T
110

120

. . 2 ? -2 "
. - IS . ' ;
[N , L e P re L8 . L
P * .
. - 8 . o -3 | o S
. p “ i T
l\ R s M . g M ) M ) ) T
n,,,, r . W o . mu [ ® W ‘ e ,,,,l
o [ IS FrR o [} A
> > - le > ~em
J } 2 T g . e
. s <1 2 h
= Lo e ',
52 . o 22 Lo b , 32 . m
& 1 { S L
\.m (v3) epoiped Mu; (v3) spoiped ° (v3) spoed \.W (v3) ap1ped
"R YR = "~ o o) T o X0 o X ~ AR o oo oF
' T ) o8 o W R, T W wjr o T B el -
o N _ T T o) 1o AT e T AW : I
— — _ — N — ~ <t .
q T L o M No © 5 <l = o N i N T o X H
i mwr_. ﬂmmﬂ Tﬂx Mm W | iﬂfﬂ.ﬂm%ﬂi mwﬁ I
T [ o To B H : _ @ o LR "< Ny T~
i\ —_ 1__/l OT.__ \U.l WI_M ) e E = - ‘Dl = wms 1 BT o o :.l ot
X —_ i - IS N _ oy .- N of —
W oon O MR TE GRS < o TE e X S P 2 ° i
CpmilbT ®TEeT R, C TP oo L = RO Bl T T M
o T = y ! 03
Y _ B BT wE T T F P AR XD F ST R
NS L4 do W W W LW R = SHEmEA M 5 Ng X 9 TN o
=~y » g _ - 2 S NS :
FEHE L Sk 2 T D op N w S IS T
% ~ o s o Mo — 1y = = o ol ~ — % —
o gk, PBET RS gl CHETET Loy o o T °
o= Waﬂ&ﬁ% < 5S T MuwWa ﬂr.oemu mﬁﬂug ao? =
PR S D o= o w2 o w E T o EXS Lnua ~ ol i o .ﬁ
REwR®H S hhm® m g SRt T hEaT el
YT E LT T dws T T FSEETT U 7
- ) ) = a 11 —~ = o~ X o A~ (-
g oW R — = < N Ay = o ~o B K X
Mo g R LN R T @ T o E S 3 3
Ve x =N X o = W F ™ = oy NrE R o = o
RGN ®w_ Pl I . %@% J) A T ﬂ
=% T = i < e o o
I T JR - S . &2 a P R o 4] o
OE OE ,mw._ < EO T ﬂo Lt TR = ,mv,ﬂ ‘ul ‘DI 1%._1 =
K M T % A T ok o)) o}/ T oo N M A o X
o N T B W ~ o " o K B oo R K CG! N M o

50 60 70 80 920 100 110 120

40

voltage (V)

Fig. 5. Driving particle number by applied voltage
(a) yellow(barrier-rib:17 gm)+black(barrier-rib:17 gm)
(b) yellow(barrier-rib:17 gm)+black(barrier-rib:25 ym)
(c) yellow(barrier-rib:25 m)+black(barrier-rib:17 m)
(d) yellow(barrier-rib:25 m)+black(barrier-rib:25 wm)
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Table 1. Area and number of particles on driving voltage.

. Driving Area of Number of
Device . .
condition voltage particles particles
(V) [Y/B](%) LY/BI(EA)
(a) 75 76/52 84/49
(b) 70 74/59 77/50
(c) 75 71/76 78/86
(d) 80 74/62 81/66
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