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Noise reduction method for PSD in the range-finding circuit
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2. Engineering Training Center, Tianjin University of Technology and Education, Tianjin 300222 , China)

Abstract : Aiming at PSD conversion circuit in laser triangulation range-finding, the noise model of displacement con-

version circuit is established. The sensitivity of various components is analyzed and the multi-program is computed for

the circuits formed by the cross-combination of the components with different performance parameters. The influence of

component’s performance on the circuit noise is analyzed. Experiments are carried out. The results show that the study

provides a valuable reference for the noise reduction method used in the practical measurement circuit design. It can

be used to improve the resolution of the range-finding system effectively.

Key words : measurement and control instrument; circuit noise reduction; circuit analysis; position sensitive detector

(PSD) ;distance measurement technique
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Fig. 1 measurement circuit of PSD
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Fig.2 noise model of operational amplifier
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Fig.3 noise model of current-voltage conversion circuit
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Tab.1 performance parameters of different PSD
APR(Typ )| iR R | R | SR
FiR=) [#l/nm Ry/kQ Max. /nA Cy/pF
S3270 700 ~ 1100 15 20 100
S3931 320 ~ 1100 50 10 40
S4584 - 06 320 ~ 1100 140 1 15
85629 - 02 760 ~ 1100 300 2 60
S3274 - 05 760 ~ 1100 400 1 15




WOt 5 404 No.9 2012 X RS PSD R A B R 1 1029
JFET 2 8 i R 45 3%8 F i 52 Analog Devices /2% 6.0

FJLARE I RS (7 e, A RES S Ik 2

B
*2 mEBABHMERSHE
Tab.2 performance parameters of several Op Amps
AR (Typ. )| WaaairsE/ | RLURIRAT BB/ | HL R IGeFS 25 B/
LiR= MHz pA/(Hz)'? nV/(Hz)!?
AD8620B 25 0. 005 6
PM157A 20 0.01 12
opP-15 5.4 0.01 15
ADA4000 -1 5 0.01 16
AD8625 5 0. 0004 17.5
PM155A 2.5 0.01 20
AD8642 3 0. 0005 28.5
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Fig.4 equivalent current noises simulation
results for conversion circuit
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