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Abstract

In this study, the liquid—crystal optical modulation X—ray detection system using a CdS which is a family
of II-IV compound semiconductor was proposed. The system consist of the detector, the signal processing
part, the liquid—crystal driving parts, microcontroller, and I/O parts, and was designed to be suitable for
miniaturization and portable. In addition, the system can measure a wide range X—ray by using the detecting
range selection. In order to evaluate the performance of the proposed system, the CdS sensor's output
characteristics were confirmed in accordance with changes of dose, and excellent correlation was determined.
And also, the optical penetration ratio was discussed in accordance with changes of the applied voltage by
measuring the change of the liquid—crystal in accordance with changes of the applied voltage. Through these
results, the characteristics of the liquid—crystal optical modulation system such as the excellent reproducibility
and the noise immunity were confirmed. And we considered that the CdS cell—based liquid—crystal optical
modulated portable X—ray detection system could be applied to compact, low—cost, portable system.
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Fig. 1. Block diagram of proposed system.
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Fig. 3. Output characteristic trends of CdS cell by tube voltage.
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Fig. 6. Output trends in accordance with tube current.
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Fig. 7. Recovery time trend of CdS cell by exposure time.
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