% 49 £ % 2 Gk 2020 4 2 A
Vol.49 No.2 Infrared and Laser Engineering Feb.2020

ETFZ EEEME AFM IR$T &M RIEA R
FFE RER, EEZER KA, w, BEN, FRMK
(AFKF hrEAFE 5%, LiE 200092)

B OERTHEREARARNEARIZNZTLAZ —, BTRT I EHEIRA R THELR L
Bl AN ZEBOST —HSRAGE XA L AKR L AN —RIPral £, @3 RBIRA KA R
T, A 2R B ARG IRAT R A BRI E A L . S AR R e A — RO G AR AT AR
AR A B AR, LA Si/SIO, £ BB M AR, F A T 20 nm ARARAG R ELE MR TRT H b
WA A, RAEZ R 2 7 ,RFESP # (Rectangular Front Etched Silicon Probe)iR 4T #2 & 12 # B 484197 A
W 15°3 i £ 36° £ 4 ,IRATG Al 25938 m B 45° A &, 2 ILARALAS B d b R K T Si/Si0, $ &Rt
AR AR B ) 09 250 B AR AT R AR 25 T A Bk RAE MIRAM B AR E, ZRT ) ERERA AL
A2 P KA A Heak o e 4 3T 69 A BT B, 2T TARSE AR A AR S AR E R BRI AR T2 F L
XEBW: RTARBME; WAZE;, KARES; % EBLM

hESES.: TH742 XEtFRER: A DOI: 10.3788/IRL.A202049.0213001

Investigation of AFM tip characterization based

on multilayer gratings
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(School of Physics Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: Atomic force microscope(AFM) is one of the main instruments in the microscale and nanoscale
measurement area. Since the AFM tip can’t be infinitely sharp, the shape of the tip is included in AFM
image. This is a big source of image distortion. To obtain the shape and dimensions of tip is an effective
method to remove the "tip effect" and improve the accuracy of measurement images. In this study, tip
characterizers with high intra -sample uniformity were fabricated by utilizing the Si/SiO, multilayer
gratings technology, and critical dimension (CD) structures with a nominal CD of 20 nm had been
fabricated to calibrate the tip. The calibration results showed that the selected AFM tip (Rectangular Front
Etched Silicon Probe, RFESP) became blunt after scanning, together with the front side angle (15°) and
back side angle (25°) increased to 36° and 45°, respectively. Therefore, the tip characterizers formed by
the Si/Si0, multilayer CD structures can be used to quickly obtain the side angle information, which is an

effective method to complete the fast check and estimations of tip shapes during the AFM scanning. The
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investigation of AFM tip characterization based on multilayer gratings are meaningful for the promotion of

accuracy in AFM measurement images.

Key words: atomic force microscope; tip effect;
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Fig.1 Schematic of line width tip characterizer: (a) probe and line
width structure interaction;(b) line width structure with
different aspect ratio to obtain probe aspect ratio;
(c) detecting probe profile from scanning line;

(d) acquiring tip profile; (e) tip structure reconstruction
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Fig.2 Fabrication process of a multilayer grating consisting of
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(d) Selective etching

Si/Si0, film
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Fig.3 Surface of multilayer grating sample under optical

microscope after grinding and polishing
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Fig.4 Design of Si/SiO, linewidth structure with nominal value

of 20 nm
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Fig.5 TEM images of linewidth structures at different scales
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Fig.6 AFM image and probe angle characterization curve of

linewidth tip characterizer
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