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Fabrication and Characterization of Lead Oxide (PbO) Film for High Efficiency X-ray Detector
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Abstract : Photoconductive polycrystalline lead oxide coated on amorphous thin film transistor (TFT) arrays is the best
candidate for direct digital x-ray detector for medical imaging. Thicker films with lessening density often show lower
x-ray induced charge generation and collection becomes less efficient. In this work, we present a new methodology used
for the high density deposition of PbO. We investigate the structural properties of the films using X-ray diffraction and
electron microscopy experiments. The film coatings of approximately 200 m thickness were deposited on 2"x2"
conductive-coated glass substrates for measurements of dark current and x-ray sensitivity. The lead oxide (PbO) films of
200/m thickness were deposited on glass substrates using a wet coating process in room temperature. The influence of
post-deposition annealing on the characteristics of the lead oxide films was investigated in detail. X-ray diffraction and
scanning electron microscopy, and atomic force microscopy have been employed to obtain information on the
morphology and crystallization of the films. Also we measured dark current, x-ray sensitivity and linearity for
investigation of the electrical characteristics of films. It was found that the annealing conditions strongly affect the
electrical properties of the films. The x-ray induced output charges of films annealed in oxygen gas increases
dramatically with increasing annealing temperatures up to 500 T but then drops for higher temperature anneals.
Consequently, the more we increase the annealing temperatures, the better density and film quality of the lead oxide.
Analysis of this data suggests that incorporation and decomposition reactions of oxygen can be controlled to change the
detection properties of the lead oxide film significantly. Post-deposition thermal annealing is also used for densely film.
The PbO films that are grown by new methodology exhibit good morphology of high density structure and provide less
than 10 pA/mm’ dark currents as they show saturation in gain (at approximate fields of 4 V/umm). The ability to operate

at low voltage gives adequate dark currents for most applications and allows voltage electronics designs.
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