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Purpose: Active matrix flat-panel imager technologyis being introducedto an ever-
increasing variety of imaging applications. This has been greatly facilitated by
improvementsin optical signal collection achieved through innovations in array pixel
design. Such improvements are particularly important for applications involving low
exposuresand high spatial frequencies, where DQE can be strongly attenuateddue to
relatively high additiveelectronic noise. In this presentation,recentinnovationsto pixel
design are describedand the effect on varioussignal properties,as determined through
measurementsandcalculationsrelatedto novelprototypes,is reported.

Method and Materials: Optical and radiation signal measurementswereperformed on
prototypeimagersincorporating a series of six increasingly sophisticated arraydesigns,
with pixel pitchesrangingfrom 75 to 127 µm. Themost recentdiscretephotodiodearray
employsaggressivedesign rules that significantly increase optical fill factor while also
incorporating a clamp circuit. Two other array designs incorporate a continuous
photodiodestructurewith thegoal of providing anopticalfill factor of 100%.

Results: The new 127 µm pitch discretephotodiodedesign achieves a sensitivity
consistent with its designgoal of an ~85% optical fill factor while the75 and90 µmpitch
continuous photodiodedesigns demonstratesensitivity correspondingto an ~95% fill
factor. Thesedesignsdemonstrated no degradationin MTF dueto chargesharing andthe
pixel clampreducesmemoryeffects at high signallevels. The effects of theseenhanced
sensitivities on DQE are illustrated and comparedto the performanceof arraysbased on
earlier generationsof design.

Conclusion: Aggressive applicationof designrules can achieve very high levels of
optical fi ll factor and sensitivity resulting in improvementsin DQE. Continuous
photodiodedesignsextendoptical fill factorsalmost to thetheoreticallimit, evenfor very
smallpixels,andarewell suited to designs containingmorecomplexpixel circuits.


