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2.1 STM(Scanning Tunneling Microscope) : SlAkain|
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2.2 AFM(Atomic Force Microscope) : 718 BEFQI
YRl

STMY 7H¢ & 232 A3 08 REAQ NEE & &
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29 4L 24484 < 9l Non-contact mode®) AFM
AME dArtele] 918 & Asked 1 89 471 0.1-
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2.3 EFM(Electrostatic Force Microscope) : Al29] &
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A-B NEE cantileverd static deflection, 7Fe mHA
3+9] harmonical vibration(1*, 2™, ...), piezoelectric
oscillator®] modulated vibrations 0431 AEE 21 9l

o] % static deflection®|\} lock-in amp& A3 plezoelec—
tric oscillatore] M2 A &F = low-pass filter® AA topog-
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2.3.1 EFM Family

EFME &3-A82F FA718 & o) &dthe HoAMe 22
U AMg F3Rco ot chgetA gk ¢+ S
REZ PE3E Scanning Kelvin Probe Microscope
(SKPM), Scanning Potentiometry(SP), Scanning Kevin
probe force Microscope{SKM), Scanning Maxwell
stress Microscope(SMM)E 2 bimorphE °l&-alA tip
S 39 F35 AHd F1 1FA7) 2 modulationdell A
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tionH ol = Amplitude Modulation(AM), Frequency
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E
_Micrascope | Mode Bias BRimorph | Topography Image
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A o<(/o.
SMM NC V. +V coset N/A 3A =0 VA-0=V
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DC-EFM T V. +V coset N/A 6A-~0
Al <C/8,

STP : Scanning Tunneling Potontiometer

SKPM : Scanning Kelvin Probe Microscope

SP : Scanning Potontiometer

SKM : Scanning Kelvin Probe force Microscope

SMM : Scanning Maxwell stress Microscope

DC-EFM : Dynamic-Contact-mode Electrostatic Microscope
CT : Contact-mode, NC : noncontact-mode

AM 1 8A =0, FM : dw.=0

A, A, A dc, o 20 component of cantilever deflection/motion
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~10v) d7lsl} A2 $37 ThE WSE 7HE AL NC-
EFMe2 oo)4 @ Aeld. 2elx olehe A-Beilel vl
zz23jdolt (29 9)

2#l 8. 3-D image of the trapped surface charge
distribution on silicon dioxide.
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18 9. The line profile of the trapped surface charge
distribution on silicon dioxide.
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a7 10. 3D image of the potential distribution
across u-shaped semiconductor resistor.
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(a) )

12l 12. Topography image (a) and capacitance
image (b) on the nonuniformly doped
semiconductor surface.
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12l 13. Plot of electric field as function of lateral
position on the alternating charge strip at
four different height from surface.

image® 7 Aol AHolt},

A|RE p-type silicon wafero] As+2 n-type high dop-
ingE & Aol FU9 B M(patterned line) FEl ¢
9] doped region®] 22lt},

2.3.4 EFMY RHAZS 0|8

FAAE A3 A7) 28 5T (polarization field) &

wEojfle Ao drt. FAA WRAM AIY AFd= 7H
He) &3 (dipole} Sl sl =izt THME Y%
g AStd g Z3u A7)FE JERIT o] d TRHEEY
E3E DC-EFMAIA th&3% 2o Yeldtt,

=l Vet

dC 0,C
B (d %,

) V. coswt

=< 24 poling® FdA9 ¥ (domain)< DC-
EFMO.Z scan® 7= H71e A8 A Eeold 3
Aotk (¥ 13)

.

30 40 #m

2% 14. The images taken by DC-EFM do not
show any correclation between topogra-
phy (a) and surface charge (b) image.

1% 16, (a) A negatively polarized region of 15X 15pm?
in the 30x30usm? image. (b} A positively polarized
region of 15x15xm? in the 30X 30#m’ image.

7HTGS @2 e 72 AT

TGS(triglicine sulfate)®= &2 ?_ ZAA 29 shtz
A2 A FAGE Fo ALE(49E)7} doiA F-AA
(pyroelectric sensor)2% ol 01%3}% 4oy, Z#84
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2739 b-axis B934 topography® domain imageZ
EFMoE g-& Aojt},

EFMEE ALEFe] FEE & 5 IS ¥ o A
domaing¥ switchingdtx 198 F+49E writingdhH
control ¥ & Ut th2 TGS d2%49 79& switch-
ing¥ 1gelth. (2% 14)

A% 38L -10V, L& +10VE DC A4S 7lei9
tipE AW FIoZ geand T 0V DCelA domain
imaging & & Rt} (2% 15)
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a2l 16. Topography (a) and domain contrast
(b) images of PZT thin film.
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22l 17. Lines (a) and (b) written on a PZT by DC-EFM
Lines (a) were written by applying a bias Ve.=-
10V to the tip writing speeds for each line were
1nm/s, 10nm/s, 100nm/s, 1#m/s, 10#m/s and
504#m/s from left.

Lines (b) were written by applying a linearly
increasing tip bias V&=0 to 10V to the tip from
left.
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