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Optical microscope probe for the measurement of nano-scale topography

LI Qiang, REN Dongmei, LAN Yibing, L.LI Huafeng, WAN Yu
(National Key Laboratory of Science and Technology on Metrology & Calibration , Changcheng Institute of Metrology &
Measurement , Beijing 100095, China)

Abstract: In order to meet the requirements of high-precision non-contact measurement of nano-scale topography specimen, a
high-resolution optical microscope probe is developed. Taking the laser holographic unit as the light source and signal pickup device,
and using the differential spot size change detection principle,we have established a micro-displacement measurement system. Com-
bined with the optical microscope imaging system, a high-resolution optical microscope probe is implemented. The probe has been inte-
grated in a nano three-dimensional measuring machine to carry out the measurement experiments of step height specimens and one-
dimensional line spacing specimens. The results show that the optical microscope probe combined with the nano three-dimensional
measuring machine can realize the traceable measurement of nano-scale topography specimens, and it has the advantages of fast scan-
ning speed, high resolution, compact structure and non-contact measurement. The development work has important practical value in
solving the problem of nano-scale topography measurement.
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Fig.1 Laser hologram unit
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Fig.2 Diagram of optical system of optical microscope probe
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Fig.3 Structure of optical microscope probe
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Fig.4 Relationship between probe voltage and displacement
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Fig.5 Image of the specimen surface

£ B AR A I A R AN P 6 B, ARAE A
SERLER 17O B AE SR BEAT AL B, A5 B AR AR Y
6 B B 1,005 wm. 5O B R E 45 R
1012 pm A LE, PR ZERAT S VEEAE, Ho M
ZE R T bl P IR BE AR AL L T AR LR R R
BRI SRR GIARIIEER 2

257
2.0f
1.5}¢
1.0}
0.5¢
0.0
-0.5¢
-1.0¢
-15¢
-2.0

o

Z fi#%/um

0 100 200 300 400 500
X A2/ um

Ko BBt LR

Fig.6 Measurement result of step height specimen
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Fig.7 Measurement result of one-dimensional line interval
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