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A simple measurement method of the displacement of piezoelectric transducers (PZT) used in
a scanning tunneling microscope (STM) has been developed. The axial displacement and incli-
nation angles have been simultaneously measured using laser beam deflection with bisection and
quartered silicone-photodiodes. The hysteresis, the nonlinearity and the mutual interference in
the PZT’s displacement are measured in a STM designed newly to observe optical effects.

STM image of SnO: film on an optical glass plate is observed at a constant tunnel current of

1nA.
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Fig. 1 Optical configuration for measuring (a)
axial displacement and (b)) inclination angle of
scanning tunneling microscope piezoelectric trans-
ducers. SP2; a bisection silicone-photodiode,
SP4; a quartered silicone-photodiode, BS; a
beam splitter, LASER 1 and 2; He-Ne lasers.
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Fig. 2 Principle of displacement measurement
of piezoelectric transducers using Gaussian laser
beam.
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Fig. 3 STM scanning system using
piezoelectric transducers.
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Fig. 4 Output signal Iz of SP2, and output
signals Is- and Iy, of SP4 for measuring
displacement. The dash curve is a theoretical
result.
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Fig. 5 Output signal Iz of SP2, and output
signals Is- and Isy of SP4 for measuring inclina-
tion. The dash curves are theoretical results.
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Fig. 9 STM device for measuring optical
effect.
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Fig. 10 STM image of SnO: film on optical
glass plate.
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