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ABSTRACT

The X-ray detector by liquid crystal with front light was proposed and verified by a X-ray image. The
proposed detector utilizes the visible light instead of the electric signal by transistor. Therefore, it shows low
noise and can be fabricated at low cost. The liquid crystal detector uses the orientation change of the liquid
crystal molecule by conductivity change of the photoconductive layer. We can get the X-ray image from the
transmitted light through the liquid crystal. The X-ray dose was calibrated from the measured transmittance of the
visible light after comparison to the reference transmittance curve of the liquid crystal. The amorphous Se was
used for photo con ducting layer and parylene was used for the liquid crystal alignment instead of the
conventional alignment layer which needs high-temperature process over 200 ‘C. The proposed X-ray detector can
decrease the X-ray dose by high sensitivity which was verified by simulation. After the fabrication of the X-ray
detector, the X-ray image was obtained as a function of the bias voltage to the liquid crystal. 10 lines/mm
resolution was obtained from the line pattern and we will apply it to the 17inch diagonal liquid crystal X-ray
detector with 3 retardation.
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Fig. 2. LC X-ray detector with point light source.
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Fig. 4. LC X-ray detector with the front light.
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Fig. 6. Penetration (the left) and blocking (the right)
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Item Value
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Table 5. The incident dose of the DR

Items Chest Mammography
X-ray tube voltage(kV) 80~120 20~30
Average dose(mR) 0.3 12
Dose range(mR) 0.03~3 0.6~240
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Fig. 10. The reference voltage-transmittance curve
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