EFERT7O—T7HEMERIC K YR - REBAUEMERICX
% N F—HHEE DA X — I VT il

SPM Analysis for Material Properties : Application of Surface Potential Microscopy
for Microstructure Imaging of Toner Particles
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ABSTRACT

Scanning probe microscopy (SPM) was used in its surface potential microscopic mode to investigate the
microstructure of toner particles. Toner particles were embedded in epoxy resin. Then thin sections
(aprox.200nm) were cut off from the epoxy resin block on a microtome with a diamond knife, and mounted
on a metal plate. After electrostatically charged in positive or negative, the surface potential on the
cross section of toner was observed and imaged. In the surface potential image, there were dark (or light )
areas in the light (or dark) background (dark; lower in potential, light; higher in potential) . Now, it
becomes possible to image the electrical microstructure in toner particles, not yet revealed by other
conventional microscopic methods.

In this article, first, we outline SPM techniques and SPM analysis for material properties, next ,explain

our investigation mentioned above.
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Fig.1 Schematic diagram of the Tapping Mode AFM.
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Fig.3 Friction image (right) and height image (left) of
PTFE on OPC.

500 nm
Fig.4 Phase image (right) and height image (left) of
PTFE on OPC.

I4 REENIERHIR

4-1 EXYEAA—IVITDAR

FEEHERT D53 BRIV, FEXMIEA A —2 0 TI3AAA
A=Tr 7R EITERHERTORY. BRI A -
70 “REEMIME” (TR THRXOpEE L, EETR
SFEHABHT D QBITIOEZ LT bH D) .

REEMIE CTIE, FEEORE (@1, eRz=—
T4 7 LS pMEbhs. mESHEolRIC I~ T,
KFM : Kelvin Probe Force Microscopy ” & SMM : Scanning
Maxwell-stress Microscopy ® 9 0 2|24 \’*“Eéﬂé . KFMT
WEEEH A A T =B AR L CRFREIA TR E &L,
SMM CIEEEE 2 283 TRENNTIME L TRk} - SREHH OFFE
A R 2 R D m SME 2 IR H L S 2
YD,

BAFHAO BAFRUI A — I —IC Lo T DD
T—3 g UNMFLEL, fHf] L7-Digital Instruments (DI) #o
SPOMTIX, # v BV ZARMIZE > TET T4 v DOE S %
BAILT (L7223 CDIFEDSPOMIZKFMIZ Y72 %) Zi %
3 5 BT R HE B A 4 00 SPMIME 55 2% T 13 22 1 8 o7 B BT B 4 T SKPM

Scanning Kelvin Probe Force Microscopy & SMM : Scanning Maxwell

Stress Microscopy DS - 4 EZIF T\ 5, Z4UIZSPoME X 'EFM

(RR= ) FHv, RMEMEMSICRS T, SPMOT 7V 7 —
¥ a VO EME X A —h =PRI L > THTORAND 5.

FEMEL, SIE#E<F—T A Y EEOBMNE TIEZOREIC
b & OWCREIR TN b YREH e & — EREREIS T BEL, BB
LRBIREOBM AL E R & T DIMERTEMEZFHIIL TV
. BRI, @S EEMERAEOEE THETLZ LI
72h. FEEOIFIDIHEOSPOM AR U723, oo A —H—niE
&, BLOFHREOHEHRFHIL TR (XoT, AfET
DR BN FRESIIDIFEOW 9 SPOMICIR S D, 72721, Ji
FICIEBRE Shgwy) .
DI#EDSPOMD 5 A ¥ 7' F L% Fig.5 10 (TR

¥, REEMIMEZILFCL b 2UL, BAEZOHD
2R DI LTS, B (REERICED5100%9)

EREILA A=V 7T 5 HEBEENDD, BEITI%HEL
TR IBEREE (EFM : Electric Force Microscopy) & FFONZ M
TEBATPEMSSE (SPoM : Surface Potential Microscopy) & (X5 L
T3, BEZWIEDOA A= 0 T FEIISARICEFM L & &
5. 7272, EFMOBITEN OMMEZ KB Lign iz, [T

BALARZ % LT T ASRO R M BABMERIC L DA
A=V LIXEROBERSB R D, RICY 2> TE, BRI
B LY LENMGOFNREUID IR NE LS. EF DO L
7BRY TIE, EBALERE, WIEL Y, BIEMEOWTIIC
VT b SPoMAMEL TV,

Photodiode

[Cantilever Detection Signal

Amplitude Signal
.
To Confroller
Lock-n
Amplifier

Reference
Signal

detector Servo Controller

(Feedback loop adjusts
DChp voltage to zero
lock-in signal)

Voltage

Potential Signal
High Resolution
Oscillator

Surface potential microscopy techniques.

To Cantroller

Oscillator Signa

1

Fig.5

Ricoh Technical Report No.30

30

DECEMBER, 2004



CL R oy =P ST )
\\\\\ gt 2cn il
1 e e
2 F ///
3 N e X 1.00 pm/div
m

M Z 1.00 v/div

Fig.6 Surface potential image on ITO plate with
rectangular wave voltage applied.
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Fig.9 Topography (amplitude image) of toner particles
embedded in epoxy resin.
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Fig.10 Topography (amplitude image, left) and surface
potential image (right) on cross-section of a
pigment-less toner particle, after positive charge.
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Fig.11 Topography (amplitude image, left) and surface
potential image (right) on cross-section of a

pigment-less toner particle, after negative charge.
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Fig.12 Topography (amplitude image, left) and surface
potential image (right) on cross-section of a
pulverization toner particle, after positive charge
subsequent to negative charge.
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Fig.13 Topography (amplitude image, left) and surface
potential image (right) on cross-section of a
pulverization toner particle, after negative charge
subsequent to positive charge.
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Fig.14 Topography (amplitude image, left) and surface
potential image (right) on cross-section of a
polymerization toner particle, after positive charge.
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Fig.15 Diagram of cross-section potential imaging.
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Fig.16 Cross-sectional analysis of the surface potential

image.
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Fig.17 Lamella structure of wax on cross-section of a
polymerization toner particle (phase images in
Tapping mode) .

Fig.18 Lamella structure of wax on cross-section of a

polymerization toner particle (amplitude images in
Tapping mode) .
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