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Development of flat panel digital x-ray detectorusing a—Se
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Abstract : Flat-panel detector(FPD) is the driving force for realizing the next generation of x-ray system.
In this study, we developed amorphous selenium(a-Se) based flat-panel digital X-ray detector(DXD) for
radiography. The prototype detector consists of an amorphous selenium laver and a thin-film
transistor(TFT) array. Com paring to other papersl)-4), optimiza tion of amo rphous selenium and progress
of evaporation were similar, The pixel pitch of fabricated detector was 139mm, fill factor was 86%, and
the size was 14"x8.5". Hand and test bar pattern images were acquired. A high modulation transfer
function(MTF) factor was obtained: 58% at 3.0 lp/mm.

Kev words : Flat-panel detector, Amorphous selenium, Thin-film transistor array, Digital X-ray
detector, Modulation transfer fun ction
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Fig. 1. Schematics of digital radiography

Fig. 2. DXD Prototype System Module
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Detective Area 14"x8.5"
Resolution 2560%1536
Pixel Pitch 139 > 139 [m]
Fill Factor 86 %

(a) Specification of prototype DXD system

Gate line width 13 im
Active line width 6 (m
Data line width 9 m
Ground line width 21/12 tm
Type BCE standard
TFT
W/L 20/6 (m
Contact Acryl 14x14 m’
Hole size S. 1 10x10
(b) Specification of TFT array circuit
Table. 1. Specification of DXD Prototype system
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Fig. 3. Signal charge according to X-ray exposure level
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(b) Test bar pattern image (70 kVp, 100 mA, 30 msec)

Fig. 4. Acquired image by prototype DXD system
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Fig. 5. Modulation Transfer Function(MTF) of DXD Prototype System
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