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ABSTRACT

This thesis presents the design and construction of a line array X-ray detector by using
charge-couple device (CCD) coupled with an image intensifying screen (Gd,0,S:Tb) which was
used to convert X-ray into visible light (peak wavelength of 540 nm). Field Programmable Gate
Array (FPGA) was employed to control the CCD detector, and to transfer data to a computer for
further processing. Multiple object scan tests were performed to test X-ray detector system
performance, uniformity, linearity and resolution. The results showed that the CCD’s uniformity
from 1-line scan tests of the system has standard deviation of the averaged intensity at 8.7%., and
the linearity of the averaged intensity area proven with linear regressive with R’ = 0.96. Also,
resolution of the X-ray detector system equals 10 line pair per inch. Moreover, the multiple object
scan tests show the good performance of the X-ray detector. The first 2-dimension X-ray image
obtained from the volume scanning was demonstrated in this study.

However, limitations of the X-ray detector were considered and analyzed. Discussions
and suggestions were described in this thesis. The image resolution should be improved for the

further X-ray detector development.
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