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Fig-1 Schematic of the experimental setup

TEVIZE TR R e £Ho ke a2 [ 1 P) 28
TR/ (nN FEZR) - X AE/ING ) BRI IR A He FLAR
DIEHECVE A SRR RIS 1Y N R R H ) 2
/N T LIET B M, Hh B=w/ Q. M
PRI TR SRR, AR TAT LA 48
MRS BTSN, Q HBOR, REUE M -
FRATR A 03X b 7] — B S8 s v, I 3 RN
VR GEAL, AT DRI R R SRR M R RE
AN SRR R O - RS REUER B ET
AT LR 5 Z 7 [ 0 o3 B A T HLURT DA s

G T Yo b AR K PRI ) G S B R et A A5 -

A GEH A L R S A T PR N 8

PRI AR - 12T R 8 0 28 4 RHR A LTS LA
ISHOLIEER:: VP (- NEC I R h =
K -QFFIMLGE AR, AR A 5 I LAUE R #
P OUWARIE LR .

_ Ot Yo
=" Jse(1— o)

Horr Yo PR AR R, 0 NS U, o
THRAEE s o, D o STHE DT R E 1 KL - ab WAL
BROERR - AR - BT E HX T EA
i kL HAP RS E e e ol 10T DL
BOASH IR L STAETT IR BB IRMIR - 23
PRANR B o ZAEAE T BRI UE SR, LA
FIFRE ARG - ORI Z, Mgk
S - BT 2 S RRAT A Y T RS 8 P AR e S
2 - UAE R ERERDELT LS, R R B9 i R
Thi T HAAEAR K - FRAT 5256 6 AY i g
FEBCAJELT IR Dy 3. 31kHz, Q {H Oy 58, i L
JELFIEARAE Sy 3. 42kHz . Q {H Ry 45.

___3.31 kHz, O=58

S = N W s oW

PZT Signal (mV)

P

o 20 40 60 80 100
Frequency (kHz)
B2 RS A SRR 2 (4m VD)
Fig-2 PZT frequency response curve(for 4mV
excitation)
Bl 1 ARoRs B 4R % TR B A i 12bits D/A fr
HE R P P Ao RS A A T R B R
RAE L - B PR ERREE D2 £ L
YErg IR Jy 400V I, AH B 19 B RATHE Z J1
2 - EFEBROK 2R RO 3 25 AT . 55 12bits D/A AR
FCE - BT A AE A B 620 Inm - $HAAEE A
REPES R B 9B AEF4T7 T b 2R 1 7 17 1 e
FEMTER BB B A XS T A Inm (925K 17 £
SEIE, B ARET R Y (8] BE k2 Y128 ke A T 64
B KB 2 A A2 T 2028 s F B S
AR S 3 SRR 03/ » it A R DR/ D 3R AT
FIBIURE R RAS 6 X — 2 AL A 45 31 —@ i
et 3(A) PR -
M 3(A) g T i 2T LS 122 S 1E T E



122 T o R 21 %

FA/NT 19nm - FERG IS R B R FR PR A ih

99
3 B
3 : ]
© [ 8
. 5.0 / ! ; .
3 S
5 AT g
30 T 190m P
1 . g
- |

1.0

FN
=1

0 10 20 30

[\ 50 100 150 200
Relative Tip-sample Distance  (nm) Times (ms)
(A) (8)

3 EMTHIZR - (A)TRES A ) A 3R TETE T A
AETBCR 25 (0 i L BEER Bt 5 AE X B 8 % 22 4K
2 - (B) AR RFAL AR A ¥ H N H 46T
VB J5 BHURH RSO 25 i i L BB (i) A 22 A B 26 - (4R
P B (AB B) B4k ( BC Br) H & R +F
(CD BOTEFRRE R R A R MY =)

( A ) Output of the Lock - in

amplifier as a function of the relative probe -

Fig-3 Approach curve -

sample distance - ( B ) Lock - in amplifier output is

plotted as a function of time when feedback
distance control is in action- Curves are plotted for
different threshold levels; corresponding to different

probe sample separations-
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A NONOPTICAL SHEAR-FORCE METHOD FOR
TIP-SAMPLE DISTANCE REGULATION

Bai Yonglin(D,Zhang Gongli s Ren Kehu1 » White J D » Hou Xun®®®

O Institute of Photonics & Photon Technology» Northwest University Xi'an 710069
@ Xian Institute of Optics and Precision Mechanics, Chinese Academy of Sciences Xi'an 710068
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Abstract A simple , compact and inexpensive non - optical method for maintaining a constant
separation between a fixed sample and probe based on a single dither-detection piezoelectric slice is present -
ed-The covering piezoceramic with electrodes of a thin cantilever, which produced from the piezoelectric
slice of a miniature buzzer,is cut into 2 pads- One pad is for excitation and the other pad is for detection- The
sharpen fiber is mounted on the surface of the detection pad,an ac voltage is applied to driving the cantilever
at the combined fiber-cantilever resonance frequency - As the probe approaches the sample surface, “shear

2

force effectively  damps its  vibrational —amplitude- This effect can be used to

requlate probe - sample separation - Using this single dither - detection piezoelectric slice ; we have
obtained the topography of an 8 #m X 8 !m area of a CD - We expect that this technique will find
application not only in the field of scanning force microscopy but also in Nearfield Optical Microscopy as a
means to maintain constant probe-sample separation-

Keywords Nearfield scanning optical microscopy : Shearforce; Pizoelectric ceramic; Probe sample separa-
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