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Investigation of Fogging Toner by Measurement Technique for
Electrostatic Charge on Single Particle with MEMS-based
Actuated Tweezers
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*Daichi Yamaguchi' (1. Ricoh Company, Ltd.)

In situ measurements of charge of fogging toner have been carried out using measurement technique with
MEMS-based Actuated Tweezers and AFM cantilever. Because this technique enables picking up single
particle and measurement of the charge successively, the technique has great potential for application to the
analysis of single isolated toner particles, such as those in fogging. The fogging toners on the flat ITO
substrate were generated with several voltage conditions, and the amounts of fogging toners were quantified
by image analysis. The relationship between the amount and the charge of fogging toner were analyzed. The
results demonstrate that the amount of fogging toners decreases as the charge of fogging toners increases
positively.
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Investigation of Fogging toner by Measurement Tegmm for Electrostatic Charge on Single
Particle with MEMS-based Actuated Tweezers
Daichi Yamaguchi
*Research and Development Division, Ricoh Compardy, Lt

In situ measurements of charge of fogging tdrete been carried out using measurement technique
with MEMS-based Actuated Tweezers and AFM cantileBercause this technique enables picking up
single particle and measurement of the charge ssivedy, the technique has great potential for
application to the analysis of single isolated tgmarticles, such as those in fogging. The fogdorgers
on the flat ITO substrate were generated with s¢waltage conditions, and the amounts of fogging
toners were quantified by image analysis. The ilatiip between the amount and the charge of fogging
toner were analyzed. The results demonstrate libamount of fogging toners decreases as the charge
fogging toners increases positively.
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Table 1 Voltage condition

Voltage applied to ITO electrode -350V
Voltage applied to developing Offset -250V
roller Peakto peak | DC(-)
AC750,1000V
Frequency DC-
AC2,9, 20kHz
duty 50%

BB R % O AR Y o 7 VR H & BA
FICTEIEL T, BN b —822FMM L. LV
BRMIZIE, AFBEMERGE S, BEGENT Y 7 K
Image—ProPlus (2 LV, fEfLLE ERiF Do b
BV, G M —EAEFEI L.

Hygi b —10 KiFi2>\WC, T/ 'Y MZ
£ LR M —mEEFHIEINC L > T, HEE
ZEHME L7, BRI TO®EY Th D,

2.1 MEMS Ert vy MZkB—HFHEEAR
it

EHOIX, b ——R T ZEEFEERTRE 72 MEMS
BEer vy hEAMADL TFLA—FH 0, b
A BRI BRI AT A B L7 V. MEMS B
Fo~A 7ty MIX, TAHABFHEAEHE
U A A R N0 < LAY

A, /ety hTHUT U T LI
BO—RF N —%2 Do F L= CiEIEL L
TEAETDH, DoFLA—DRY NG, B LE R
F—OBMEEZFET S LV EHRTH D (Fig. 2).
F Iy FTHELE N —08EE -
Monn, EMEAZEHETS. BERMERERHOBRIZIT,
kR PR E ORI — B R oA &, RABRY 7R S
ERMCEIMZ, R/ _FETHEIEICT + v T 4
VT ERFERTD.

Nanotweezers
X

Cantilever i
Holder =
\

G

S
Laser Displacement
Meter

Piezoelectric Stage

Glass plate

(a) Nanotweezers picking up particle (b) Image force measurement

Fig.2 Schematic diagram of image force

measurement of single toner particle
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Fig.4 Optical microscope image of fogging toners on
ITO substrate at application of DC voltage
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Fig.5 Applied voltage dependence of number of

fogging toner

Imaging Conference JAPAN 2018

- EPm-02 -



© —MuHEA BAERFES

EPm-02

Fig. 6 (2 DCEEFAMOHIBI b —H B EF G
BT, FHELZ 10K FICBWTC, FROKER
O RF—RNRELTCHDZ ENbMND. B, T
DOFERLED T, HEEOHEIEMIZY — F L TER
LTWA., B 7T oo —i%, HIENEE
MEARD = L AT .

0.4

Al

Charge(fC})

i

Sample Number

Fig.6 Charge measurement results at application of
DC voltage
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Fig.7 Charge measurement results at application of
AC voltage with Vpp of 750 V
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Fig.8 Charge measurement results at application of
AC voltage with Vpp of 1000 V
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Fig.9 Applied voltage dependence of Charge of
fogging toner
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Fig.10 Relationship between voltage waveform and

movement of negatively charged toner
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Fig.11 Relationship between amount of fogging

toner and charge of fogging toner
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