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CHARACTERISTICS OF PSD233 POSITION SENSITIVE
DETECTOR AND ITS APPLICATION IN ATOMIC
FORCE MICROSCOPE

ZHANG Dong-Xian ZHANG Hai-Jun LIN Xiao-Feng
( Satate Key Laboratory of Modern Optical Instrumentation, Department of Optical Engineering,
Zhejiang University, Hangzhou, Zhejiang 310027, China)

Abstract The spectral response of 3mm x 3mm position sensitive detector ( PSD)} covering a wide spectral range from
320nm to 1150nm. The beam deflection method was employed to determine the temporal response and pesition sensitive
properties of the PSD. As an application of the PSD, we developed a horizontal atomic force microscope( AFM) , introduced
the basic concept and controlling svstem of the AFM, and presented some sample images scanned by the AFM. The results
show that the horizontal AFM is an effeient system for image acquisition, which has an excellent repeatability, reliable sta-
bility and ideal image contrast. The maximum secan range is up to Sum xSum, and the resolution of the AFM is at the nan-
ometer scale. It is obvious that the new PSD is of outstanding charaeteristics of spectral response, temporal response and
position sensitive property.
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Fig. 1 Schemaiic diagram of PSD233; (a) structure( b) section
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Table 1 Main features of PSD233 and S1743,S1200,S1869

W MEWEE GENERE GEAHE BERI, BEEE
(A/W) () um) 2V (k)

(na)
PSD233 0.5 +50 ~ £400 5 10 6
S1743 0.6 +50 ~ £100 3 10 10
S1200 0.6 +150 ~ £300 10 500 10
S1869 0.6 +300 ~ +600 20 1000 10
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Fig.2 Spectral response curve of PSD233, spectral range:
320 ~ 1150nm;peak sensitivity wavelength: 850 ~ 860nm
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Fig.3 Beam deflection method used to measure the tempo-
ral response of PSD233
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Fig. 4 Temporal response characteristic of PSD233. Frequency, 20kHz ( a) input voltage( b) output voltage
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Fig.5 Schematic diagram of the horizontal AFM system
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Fig.6 AFM image of the surface of porous alumina, 1.2
pm x 1. 2um scan
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Fig. 7 AFM image of the surface of copper film,1.2um x
1.2pm scan
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