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Purpose:
Presentthedesign for thenewSSXII high-resolution fluoroscopecapableof overcoming lag,noise,andresolution limitationsof
current flat-paneldevices(FPDs). .

Method and Materials:
TheSSXII consistsof an arrayof moduleseachfeaturing an electronmultiplying (EM) CCD which viewsa structured phosphor
through a fiber-optic taper(FOT). TheEMCCD operateslike a standard frame-transfer CCD; however,anadditional row of
multiplicationelementsenableson-chip signalgainsup to 2000X to overcome subsequentinstrumentation-noisedegradation.The
SSXII thereforehasquantum-limited performanceat both fluoroscopic exposureswith moderategain, andradiographicexposures
with low gain. TheSSXII arraydesign,throughpixel binning and module selection, will enablerapid sequenceand fluoroscopic
imagingfor either the full field-of-view (FOV) or high-resolution regions-of-interest(ROIs). 
 
Results:
A SSXII modulewasassembled with directfiber-optic coupling of the350micron thick CsI(Tl) phosphorandtheEMCCD (Texas
Instruments TC285SPDchip with 1004x1002pixels). Operation at fluoroscopicandangiographicexposure levelswasverified
experimentallyfor gains of ~80X and1X, respectively, demonstrating sequencesof a moving stentwith no lagandbar-pattern
resolutionup to 20 lp/mm with a 1:1 FOT.An arrayof four moduleseachwith 6:1 FOTswill haveaneffectivepixel sizeof 48
micronscoveringa FOV of 10x10 cm, sufficientfor region-of-interestandneurovascularimaging.Larger arraysmaybeconstructed
to satisfy bothcardiacimagingandgeneralfluoroscopic applications.Module alignment, digital stitching,anddistortion correction
issuesarebeingaddressed.

Conclusion:
When assembledin anarray of suff icientsize,thenewSSXII canbeusedin the sameapplicationsascurrent FPD’swith advantages
of high framerateswith no lag, high resolution dueto thesmallerpixelspossible,andlow-effective-noise,quantum-limited
fluoroscopic performance dueto theon-chip gain.
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