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Effect of Dopping Conditions on a-Se Thin-Films
: Microstructural and -V Study
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Abstract

Due to their better photosensitivity in X-ray, the amorphous selenium based photoreceptor is widely
used on the X-ray conversion materials. It was possible to control the charge carrier transport of
amorphous selenium by suitably alloying a-Se with other elements(e,g. As, Cl).

In this paper, We investigated dopants(As, Cl) composition rate to improve dark resistivity and
transport properties of charge carrier in amorphous selenium using by direct X-ray conversion
material. Alloying a-Se with As inhibits the recrystallization of a-Se but introduces undesirable deep
hole traps. then doping with Cl(in the ppm range) compensates for the deep hole traps.

We investigated their composition rate in various doping conditions and then obtained optimum dopant
composition rate. The result was Se-As 0.3%-Cl 30 ppm and X-ray Sensitivity was 0.57 pC/pixel - mR

at 137 gm X 137 um Pixel area.
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Fig 1. The structure of deposited sample
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The Schematic of Dark Current measurement
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The schematic of Photo Current measurement
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Table 1. The Change of Work Function as a
function of Compound rate

L o fr P

X-ray Sensitivity Parameters of a-Se Films.

No Doping levels Vi V&
‘| in selenium (V) (v)

w
(eV/pair)

No doping 1350 | 1040 43.0
10ppm, 0.30% | 1350 | 890 29.0
20ppm, 0.30% | 1350 | 760 23.0
30ppm, 0.30% | 1350 | 710 21.0
40ppm, 0.30% | 1350 | 740 22.0
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3. XA Sensitivity &3
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Fig 7. Dark Current and Photocharge as a
function of Dopant
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