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Non-contact type AFM using frequency separation scheme

Sung-Q Lee (Basic Research Lab., ETRI), WooSub Youm', Kyihwan Park (K-JIST Mechatronics), Ki-Bong
Song, Jun-Ho Kim, Eun-Kyoung Kim, and Kang-Ho Park (Basic Research Lab., ETRI)

ABSTRACT

In this paper, the frequency response separation scheme is proposed for high scanning speed and simple structure of non-
contact type of AFM. A self-sensing cantilever is attached on the actuator for detect the atomic force between tip and the
media surface. VCM or PZT are used for actuator. This paper presents the method to simplify the actuator structure and the

performance of each actuator for non-contact type AFM. Based on the frequency response separation scheme, the only one

actuator plays roles following low frequency surface and modulating self-sensing cantilever tip in contrast with convention

non-contact type AFM. 10 ym standard grid sample imaged to verify proposed scheme. This result shows the possibility

simplifying the actuator structure and reducing cost of non-contact type AFM.
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Fig. 1 Dynamic modeling and frequency separation effect
by frequency separation scheme

FEE v £, o vE B7E oFagl £ L2
Ages ge T J¥L FA ©ch ol
TE7% ALY o] &35 =49 o)z Fn
Fggo] $st HE Rolth

4 % $389 ABYo)HE 5 sHgs
7} Fig. 29 e} Qloh 3 A adIs 757
9 A5 $EEAoln F HA4 2T Y
¥ "o Fop4 $golth, 379 Sy Ay
B g 9ol FAFH A= AL VA o
A9e] HFEdo]7] wEolch

olxlet aei=E TEle disted gy o
o AAY WHE B Fug Swolh o7
A go] Ao R FH4A nFEH gy
of dAXT SFtE AL & 5 Aok

50 —
0L
S0 T
0o X
-150
200 L - o

L R , - : .
oL : v i
S0
-100 -

Magnitude (dB)

X6

' Magnitude (dB)

150 1 X s),
200 F ()
250 — s T U I B P DU SO
50
g oo Ll
% S50 b VX,(S)—XE(;S‘)
£ -100 X8 =
S 5oL
2200 ; RO _
10° 10° 10° 10 10°
Frequency (rad/sec)

Fig. 2 The simulation result of dynamic modeling
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Fig. 3 The schematic diagram of AFM that is composed
with self-sensing cantilever and actuator
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Fig. 4 The experiment result of self-sensing tip frequency
response test
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Fig. 5 The experiment result of VCM frequency response
test
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Fig. 6 The experiment result of piezo actuator frequency

response test
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Fig. 7 The AFM image of 10 um standard calibration
sample using VCM

Fig. 8 The AFM image of 10 (m standard calibration
sample using piezo actuator
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