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Abstract

In this study, we have studied the fabrication and the performance evaluation of digital radiation detector of the based on selenium (a-Se)
prototype which is widely researched about recently. The detector was fabricated using amorphous selenium in the specification of active
area size 7 x 8.5 7, pixel pitch 139 zm, and 12 bit ADC. In order for the performance evaluation of the fabricated detector, we used radiation
quality RQA 5 that is suggested by the International Electrotechnical Commission (IEC), and evaluated modulation transfer function (MTF),
noise power spectrum (NPS), and detective quantum efficiency (DQE). Concerning MTF measurement, we used slit camera (Nuclear
Associates, Model : 07-624-2222), and evaluated in the slit method. Also so as to compare the performance evaluation on the detector
fabricated in this study, we used Hologic Direct-Ray (DR-1000) and GE Revolution XQ/I system, and evaluated and compared in the same
method MTF, NPS, and DQE which are image quality factors. And as a result, the MTF of each detector in Nyquist frequency were evaluated
to be 58 % (at 3.5 lp/mm) in the case of DR-1000 and 65 % (at 2.5 Ip/mm) in the case of XQ/I, and that for the detector fabricated in this study
was evaluated to be 36 % (at 3.5 lp/mm). Also in the case of DQE(0), the detector fabricated in this study, DR-1000 of Hologic company, and
XQ/1 system of GE company respectively were evaluated as 36 %, 32 %, and 50 %.
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Fig. 1. The detailed schematic of the fabricated digital radiation image system Fig. 2. The fabricated prototype digital radiation image system
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Table 1. The detailed specification of the fabricated digital radiation image system

Specification Unit

Detector size 85 x7 inch

Detector resolution 1536 X 1280 pixels
Pixel pitch 139 m
X~ray receptor Amorphous selenium -
Receptor thickness 500 ¢m
Fill factor 86 %
Storage capacitor 2.1 pF
Readout time 2 . sec

X 2. Radiation qualityol} ttH2 214~ parameters
Table 2. The required parameters in accordance with the radiation quality
Radiation quality No. Calculated x—ray tube voltage in KV Calculated HVL in mm Al Calculated SNRin2 in 1/(mm?- mR)
RQAS 74 7.1 254,000

3. Aol o 2E AET|2 MF AR
Table 3. The detailed specification of used detectors in this paper

Detector Detector type X—-ray receptor Receptor thickness Pixel pitch Detector resolution
Hologic DR—1000 Direct a-Se 500 (m 139 m 2060 %3072
GE XQfi Indirect Csl(T) - 200 um 2048x2048
Our prototype Direct a-Se 500 um 139 um 1536 %1280
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Fig. 3. Experiment Schematics for the MTF Measurement using a Slit Camera
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Fig. 4. Hand PA image(48 kVp, 8 mAs)
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(a) X—ray image of a dudl slit camera
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{b} 3 dimensional surface plot of the slit
image
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Fig. 5. The Image obtained by the detector fabricated in this study
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Fig. 6. MTF measurement result at each detector for the spatial frequency change
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