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Abstract:
Direct conversion flat panel x-ray image sensors based on x-ray photoconductors have been shown to exhibit higher detective quantum efficiency, DQE(f), and higher resolution compared to large area scintillator-based image detectors; and a number of distinct advantages [1-5]. There are currently a number of companies across the world producing and marketing photoconductor-based high resolution flat panel mammographic image detectors. The lecture first addresses the principles of the direct conversion flat panel x-ray image sensor and then discusses the requirements on the x-ray photoconductor for use in high resolution x-ray imaging, including tomosynthesis and real time imaging (fluoroscopy). The sensitivity, DQE, and the modulation transfer function (MTF) of the sensor depend on the basic x-ray photoconductor properties, the active matrix TFT design, and the imaging modality. A number of competing photoconductors are discussed and the state-of-the-art developments are highlighted, including a-Se, CdZnTe, HgI2, PbO based x-ray image sensors. We summarize the progress to date on various large area photoconductors and what we expect in the next generation direct conversion detectors.
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