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Noise analysis of the measurement circuit for position sensitive detector

JIANG Xiao-guo LI Hong YANG Xing-lin WEN Long SHI Jin-shui ZHANG Kai-zhi WANG Yuan
(Institute of Fluid Physics China Academy of Engineering Physics Mianyang Sichuan 621900 China)

Abstract Position Sensitive Detector(PSD) features high position resolution and the setup of position
displacement measurement system is simplified. The performance of measurement circuit is the key factor
for the application of PSD. Some results are obtained by the way of analyzing the equivalent noise of
measurement circuit. The circuit noise is one of the most important factors which will lower the position
resolution. For one-dimensional PSD device S3932, the position resolution of 1 um can be achieved if the
photocurrent of the device is above 7 pA.
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Tablel Typical performance of several OP
OP type AD823 AD704 OP07 OP37 OP177 OP1177
i, current noise density/(pA/Hz'"?) 0.001 0.05 0.34 1 3 0.2
e, voltage noise density/(nV/Hz'"?) 16 15 10 3 118 7.9
offset voltage drift/(uV/ ) 2 1 0.3 0.2 0.1 0.3
3 5 kQ,50 kQ,100 kQ
4 5 kQ~100 kQ ADg23,AD704,0P07 OP1177
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Fig.4 Equivalent noises simulation results for measurement circuit
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Fig.6 Equivalent noises simulation results for measurement circuit under different photocurrent
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