
AbstractID: 4545 Title: Development of the X-Ray Detector with Sequential Readout
Circuits for Multidetector-Row Computed Tomography

Purpose: To develop a low-costXray detector with sequentialreadoutcircuits, to realizeenoughlow noisefor multidetector-row
computedtomography(MDCT), andto evaluateimagequality.

Method and Materials: We have developedan X-raydetectorthat hasaMOS-switchfor eachpixel, connectsmanypixelsof a
commoncolumnwith theelectricreadoutcircuit, andoutputs thesignalsof thesepixelsfrom onecircuit by turningon linesof
switches in order.It hasfewerreadout circuits thana conventionalMDCT detector,but new designis necessary to realizeenoughlow
noisefor MDCT. First, to maketherequirednoisespecifi c, we simulatedtherelation of thedetectornoiseandimagenoise
(simulation(A)). Second, to considerhow to realizeit, we simulatedthedetectornoisewith thecircuit noise model(simulation(B)).
Third, we constructedthedetectorin order to evaluateits noise.Last, we developeda testCT systemwith thesedetectorsto evaluate
imagenoisewith phantoms.

Results:Theresultof thesimulation(A) indicated thatdetectornoisehadto be lessthanabout10-k rmselectrons, andwe found to be
ableto achieveit by optimizing thecircuit parametersof thelow pass fi lter and thedataline asa resultof thesimulation(B). We
constructedthedetectors with theseparameters to evaluatethesenoise,andit turnedout thatit wasabout10.5-k rmselectronsandthe
requirednoisewasachieved.Moreover,theresultto evaluate the noisefrom imageswith phantomsindicated that themain was X-ray
quantum noiseandthe detectornoisewaslow enoughto beignored whentheobjectwasa cylindrical water-filled phantomlessthan
about 30 cm in diameterand theslice thicknessof the images was0.625mm.

Conclusion: We developeda low-noiseX-raydetector with sequential readout circuitsfor MDCT.


