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Abstract

Digital X-ray image detector has been applied for medical and industrial fields. Photoconductors have been used to
convert the X-ray energy to electrical signal on the direct digital X-ray image detector and amorphous selenium (a-Se)
has been used as a photoconductor, normally. In this work, we use 2-dimensional device (2-D) simulator to study about
physical phenomena in the a-Se, when we irradiate electromagnetic radiation (A=486 nm) on the a-Se surface. We evaluate
the electron-hole generation rate, electron-hole recombination rate, and electron/hole distribution in the a-Se using 2-D
simulator. This simulator divides the device into triangle and calculates using interpolation method. This simulation method
has been proposed for the first time and we expect that it will be applied for the development of digital X-ray image
detector.

Keywords : X-ray detector, direct method, photoconductor, a-Se, 2-dimensional device simulator
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Fig. 1. a) Schematic diagram of single pixel in the di-
rect method digital X-ray detector and (b) the
equivalent  structure of single pixel for
simulation.
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Table 1. Parameters of a-Se and light intensity for the
simulation.
3}2}1] € (parameter) 7k (Value)
Z gl B9 (Hole lifetime) 20 x 10 %
A2} 2ho] 2 B9l (Electron lifetime) | 200 x 10°s
. 012
AF o5 % (Hole mobility) 2
H 44 a/V-s
= 0.003
A | A4 o]5% (Electron mobility)
(a-Se) ai/V:s

a ol 4= W=7 (Energy band gap) 2.2 eV

H 44 (Relative permitivity) 6.2

&% A4 (Extinction coefficient) 2.1

ZHE (Refractive index) 3
| # (Wave length) 486 nm
(L'xh) Al71 (Intensity) o7 W,
taht ey 1921
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