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A New Approach of Optimizing the Operation for
Atomic Force Microscope in Tapping Mode (Il)
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Tapping mode, one of the imaging methods in the atomic force microscope, has been widely used in
surface measurement for decades. However, most operators who do not know the nature of the AFM
may probably acquire a wrong image by try-and-error or improper setup of the AFM. In this article,
according to the tip-sample interaction, a theory and method of optimizing the oscillating amplitude
of the probe tip and the set point of the feedback system, is analytically developed from the tip
sensitivity and the tip energy dissipation. A new approach of the Tapping mode, including both
dynamic factors of the surface topography variation and the system feedback in scanning, is
developed for the optimum criterion for AFM operation. Furthermore, the developed theory, method
and rule were proved by the images scanned from four different samples. And each sample was
scanned by one of four different AFMs with the process of the noise minimization and feedback
gain optimization. Therefore, a theory, method and rule of optimizing the operation for AFM in
tapping mode are provided and allow users to acquire images in best quality. Finally, an image with
fine structures on the surface of amyloid fibrils that cause the Alzheimer’s disease was first observed
coincidentally during the experiments. We believe that the discovery will definitely contribute to
reveal the forming process of the deposition of protein fibrils.
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Il 5% 8(a) | 8(b) | 8(c) | 8(d) | 8(e)

XY fFH#iE (nm) | 256 | 256 | 256 | 256 | 256

BESHRIRME (nm) 2 3 8 8 3

Set Point (V,/V;) 06 | 07 | 0.8 | 038 | 0.7

TEHEHEE (Hz/line) | 0.07 | 007 | 007 | 007 | 0.07
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{ET » FTEUSHIE S E AR R AT SRR R - 7
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b RRBESTIR™ HEHI AFM S ELHEF FH 2k i b

11.

(a) ZnO A RBEZH
(FFRFE 1024 nm x
1024 nm) * (b) ZnOZ2 K $&
R (R 512
nm X 512 nm) ’ (¢) ZnO
ARFERZTR TR
[# : 256 nm x 256 nm) °

B 12.

(a) BEREEIHRN IF
58 ¢ 1024 nm x 1024
nm) > (b) & &G
. @FFREE 512 nm x
512 nm) ° (c) &eb& @
2 S @FHERE 256
nm X 256 nm) °

(FEERFFRE AR 1998 —2005 ) - ATt
EHH ARM 2B (G568 A T A ] e
a0 ACHES B BRSO - &2 RIS RS
G WARHIRAE 12(c) 52 - IR B

I (amyloid fibril) AYEEREIFSE o 75 2 5m S ARFETEY) . 22 b A 2 3 R SRS - B E
PGS EE TS
Bt ZKRFERIER ZnO FKFERL EHEES OKIRE
BHR 20—50 nm < 10 nm 4—8 nm ~2 nm
FRaL Rt HRRBE B AT FAERHORE HRtFtE AR B T FRRREE ) EE A
PSS No.3 No.6 No.5 No.4
RS 21TE 60 x 60 X 4 (um) 1.6x12x12(um) | 1.6x12x 12 (um) 20 X 20 X 2 (um)
AL 256 % 256 256 x 256 256 % 256 256 x 256
RS BS-Tap300-Al BS-Tap300-Al BS-Tap300-Al BS-Tap300-Al
AR PR Eiia itz 2 Em e R
HiH 2005/11/7 2006/1/22 2005/12/12 2005/11/27
Bk 10(a) | 10(b) | 10(c) | 10(d) | 11(a) | 11(b) | 11(c) | 12(a) | 12(b) | 12(c) | 13(a) | 13(b) | 13(c) | 13(d)
XY fRit#iE (nm) | 2048 | 1024 | 512 | 256 | 1024 | 512 | 256 | 1024 | 512 | 256 | 2048 | 1024 | 512 | 256
BRI om) | 6 6 6 6 3 3 3 4 4 4 2 2 2 2
Set Point (V,/V,) 06 06 | 06 | 06 | 07 | 07 | 07 | 08 | 08 | 08 | 08 | 08 | 08 | 08
FFEE (Hz/line) | 0.19 | 03 | 04 | 06 | 004 | 007 | 0.11 | 007 | 0.14 | 02 | 0.14 | 0.12 | 02 | 025
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