. A <o ol T FERFR
Ly
%J #‘. % % > & 1= . Eofp: HEINEB KBS LI S SRS i

HENENERTS

QPTICS AND PRECISION ENGINEERINE . W

B T RE R T B S EME R A UE R EAT 6
g, EER, BB

FIHASL:

FEAE, F K, BN N T w8t e 1 i S R B U L E AP (0] 06 RS TRE, 2020,
28(10): 2203-2214.

ZHUANG Jian, WANG Zhi-wu, LIAO Xiao-bo. Dual-stage piezo nanopositioner for high—speed ion
conductance microscopy imaging|J]. Optics and Precision Engineering, 2020, 28(10): 2203-2214.

TEZR R View online: https:/doi.org/10.37188/0PE.20202810.2203

FETT ARG HoA S EE

Articles you may be interested in

XUEAESIRA TR [ H ARSI

Two—freedom image stabilization institution of large stroke of bidirectional actuation

S K3 TR 2017, 25(6): 1494-1501  hitps:/doi.org/10.3788/0PE.20172506.1494

Jie R b B RS I st P i) R Gt
Micro—scanning control system design for piezoelectric high—precision displacement

eoF A3 T AL 2016, 24(10s): 454460  htips://doi.org/10.3788/0PE.20162413.0454

XU FL 3R 5 AT A JE W ) 5 S
Design and Experiment of High Frequency Jetting DispenserDriven by Double Piezoelectric Stacks
e2F K% T AE. 2019, 27(5): 1128-1137  https://doi.org/10.3788/0PE.20192705.1128

PPN R R S A R ERE Gl
Scanning control of spaceborne infrared imaging with super—swath and low distortion

HeoF A5 # T AL 2018, 26(1): 208-217  htips://doi.org/10.3788/0PE.20182601.0208

X o3 s s 1 R R Sei
Design of high—speed atomic force microscope with a separated X—scanner

ek K58 TR 2018, 26(3): 662-671  hitps://doi.org/10.3788/0PE.20182603.0662


http://www.eope.net/
http://www.eope.net/
http://doi.org/10.37188/OPE.20202810.2203
http://doi.org/10.3788/OPE.20172506.1494
http://doi.org/10.3788/OPE.20162413.0454
http://doi.org/10.3788/OPE.20192705.1128
http://doi.org/10.3788/OPE.20182601.0208
http://doi.org/10.3788/OPE.20182603.0662

H28 % 100 e R R Vol. 28 No. 10
2020 4 10 A Optics and Precision Engineering Oct. 2020

XEHS 1004-924X(2020)10-2203-12

MATEEEFESAMAGHRERENL TS

EORLEER R
(1. WERAK Wﬁl%’”‘“l‘m BT % 710049;
2. MHMR A HlERAFEIRFR. NI %H 621010)

FEE N TGS T i 0 R R 6 P % 0 Bk R TV ABE R S W A A 0958 Bl b DA R AR R B Y el B T

— TR B K 8 T 0 e BT mﬁiﬂ}m,?:éﬁﬁjﬁ&.%?mﬁﬁﬁﬁﬁ;;-zijufl\ﬁ&—'ml_ﬁ%%ﬂéi

PV BB BRI 5 22 W R BREE Z ) ) & G R BOR IR AT PR I SRR AL . DA ZEIE A B TR AL RS ) LG SRy Al 7Y L R 1)

JE8f AU B SR S F B R ST S8, B TR AT BL L5 T e A 5 M ) E P BE S BT SR A BR DT 3 B O

3 TORUR R G M/ S SR S ﬁnITx&F%?A#m%L.ﬁTm%ﬁﬁiﬁwwuﬁ%mjﬁﬁm%%iﬁ"ixt S
SR F W] PR 09 BUE ALK B AR B 7 B 7E R TR SR R 4R T AT R AR U B DA B 500 nm/ms, A5 AHE IR /N
THAEA RS T RERERE.

X 8 W FTEIFEARALRALE ;N EEL AN R B RNk TAEEX

R E S5 TN384 XERARIZAD : A doi: 10. 37188/0OPE. 20202810. 2203

Dual-stage piezo nanopositioner for high-speed
ion conductance microscopy imaging

ZHUANG Jian'" , WANG Zhi-wu', LIAO Xiao-bo'*

(1. School o f Mechanical Engineering s Xi'an Jiaotong University s Xi'an 710049, China;
2. School of Manu facturing Science and Engineering , Southwest University of
Science and Technology ., Mianyang 621010, China)

* Corresponding author , E-mail ; zhuangjian@mail. xjtu. edu. cn

Abstract: To address motion overshoot and low imaging speed of the hopping mode inconventional
scanning ion-conductance microscopy (SICM), this paper proposes a high-speed scanning method
based on a dual-stage nanopositioning system. A design scheme consisting of a long-range actuator op-
erating along with a high-speed actuator is proposed, according to the need for the SICM measurement
range in the Z direction. The pipet probe can approach the sample surface with a highspeed, without
contact. Rhombus-type amplification and guiding mechanism are used as the basic configuration. The
key parameters of the dual-stage nanopositioner are determined by an analytical modeling. The static

and dynamic characteristics of the dual-stage nanopositioner are evaluated via finite-element analysis.
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The final prototype is processed and overshoot and imaging experiments are performed. Experimental

results show that the designed Z direction nanopositioning stage driven by the dual actuator can signif-

icantly improve the probe approach speed to at least 500 nm/ms, which effectively improves the ima-

ging efficiency of the hopping mode, without reducing the imaging stability.

Key words: ion conductance microscopy imaging system; dual-nanopositioning stage; amplification

mechanism; hopping mode
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