(atomic force microscope, AFM)

(scanning tunneling microscope, STM)

(nanometer, 10° m)

(nano order)

(electric field microscope, EFM)
(surface potentia microscope, SP)

(micro order) (scanning capacitance microscope, SCM)

(scanning spreading resistance
microscope, SSRM)
(conductive atomic force microscope,
CAFM)

(1)
el 3
4)
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pA-Amplifier

conductive AFM
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thin dielectric film ‘]>
DC bias voltage
(—12V to +12V)
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\l CLOSED LOOP

(CONSTANT CURRENT MODE)

50 fA — 100 pA range 9.
40 fA RMS noise

2. )
(ultra current 10" A)
9
(constant bias mode) (constant

current mode)
1)

1.

1)

Unpoled Poled
10.
(poling)
(polarization)
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+3V -3V
+2V =2V (
)
(polymer)
(ferroelectric ceramic) 1C
(leakage detect)
(grain size) 1 um
(domain wall) (single domain)
1 um
10(a)
(piezodlectricity)
(ferroelectric domains)
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(ferroelectric behavior)
DC
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strength) (Curie point)
(polarization)
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() -3V () +2V
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Section Analysis

12. CD-RW @ AFM (b)

(c) (domain wall) 937.5nm
1.266 um ( ) 46.59 mV (d) (
) 39747 mV ( Digital Instrument Debra Cook surface

potential images)

ampere order) embedded qunatum dots) 15
DLC
(bio-materials) (conductive
polymer) (oxides) (ferro-electric
material) 2
@ PANI
Sio, (SiO, with PPV PPV PANI
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SCM on active device

Scan size: 1 x 1 um’

13. 15.
MOSFET (a)
(b)(c)(d) C
16
(I-V curve)
10 nm
(STM, 1986 Nobel (probing) ( SEM
prize) (1986 ) ) (electron beam)
( pum)
AFM
( )

23 13 6.1 31 1.7 1lel7

resistance

14.
(@ SSRM
(b)

(section Scan size: 5 x 5 um’

anaysis)
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Topography: Current:
50 um x 50 um bias voltage: -6V
RMS current: 190 fA - 1.6 pA

PANI
PPV (b)
PANI
(b)

4. Application note about Electric Force Microscopy, Surface
Potential Imaging and Surface Electric Modification with Atomic

1. Digital Instrument Inc. Operation Manual. Force Microscope (AFM) from Digital Instrument Company.
2. Y. Martin, D. W. Abraham, and H. K. Wickramasinghe, Appl. 5. Ferroelectric Ceramics : Processing, Properties & Applications,
Phys. Lett., 52, 1103 (1988). Ahmad Safari, Rajesh K. Panda, and Victor F. Janas,
3. H. O. Jacobs, H. F. Knapp, S. Mller, and A. Stemmer, Department of Ceramic Science and Engineering, Rutgers

Ultramicroscopy, 69, 39 (1997). University, Piscataway NJ 08855, USA.

91.6 53



